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I may venture to explain that an effort has been 
made to render all trade statistics on the standards of 
English weights and measures, and while giving the 
rupee values to state now and again the equivalents in 
pounds sterling (Is. to the rupee). Unfortunately, 
by the time the press order had to be given, official 
returns later than 1905-6 were not as a rule available 
for all aspects of trade, so that while incidentally 
quoting such l*eturns as were to hand of a later date, 
the main contentions of the work turn on the positions 
attained in 1905-6. 

I cannot close these explanatory remarks without 
stating ' that the bulk of the work has been written 
from the material sent to me from India by Mr. I. H. 
Eurkill, M.A., Reporter on Economic Products. In 
connection with the preparation of the Dictionary there 
had been established in that office what have come to be 
officially known as the ^‘Ledgers.” These consist of 
books of blank paper assorted within boxes according 
to the names of the products Into the books 

had been pasted cuttings'JSem numeroi^ publications, 
official and otherwise, in^ se^encfc^j^date, passing om' 
ward to the Dictionary and subsequently to the present 
day. It thus became comparatively easy to ascertain all 
new particulars, and to verify the data and correct the 
mistakes of the older work. In a similar manner, 
though perhaps not on so elaborate a scale, cuttings 
had b(jen preserved for many years past both in the 
llevonu(‘. and Statistical Department of the India Office 
and in the Office of tlie Director of Kew. In addition, 
therefore, to the material amassed in India, I had placed 
at my disposal the papers brought together in England 
in the manner indicated, and the work as issued may, 
I trust, be found a useful digest, within the previously 
assigned limits, of all available information. Lastly, I 
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must take the opportunity to acknowledge my great 
indebtedness to the Librarians of the India Office and of 
the Kew Herbarium for the limitless facilities alfordc'd 
mein consulting the numerous works, not recorded in the 
official ledgers, and for thus having greatly e]d)aiic<‘d. 
the value of the historic details. The primary objects 
kept in view have been to restrict observation to wliat 
concerns India, and to make the work of practical value 
to the Commerce and Industry of that country. 

OEOEGE WATT. 

Kew Gardens^ July 1908. 


THE COMMERCIAL PRODUCTS 
OF INDIA 

A 

ABROMA AUGUSTA, Linn. ; Eoxb., Trans. Soc. Arts, 1804, D.E.P., 
xxii., 382; 1806, xxiv., 151; FI Br. Ind., I, 375; Gamble, i-, 7-9. 

Man. Ind. Tinibs., 1902, 104 ; Stercultace.®, Perennial Indian Hemp Perennial 
or .Devil’s Cotton, ulatkambal, Immal, olah-tamhol, sanu-JcafasM, etc. Hemp. 

A Iarg(3 open busb, widely distributed throughout the hot moist tracts 
of India and readily propagated by cuttings. 

The baric aff<.)rds a strong white hast F.I'bue, first discovered by Roxburgh Fibre, 
in 1801 {Subsiiiutea for Hemp and Flax) : it is easily separated by retting in 
water or by decortication. It may be mad(} to yield annually two or three 
(trops of shoots, from 4 to 8 feet long, but according to Gamble requires rich 
lan<i and plenty of moisture. The root-bark is held in high esteem by Native 
practitioners as a Medicine for dysmonorrheea. [Cf. Cross, Chem. Exam, in Imp. Medicine. 
hist. Tech. Bepts., 68 ; Pharmacog. Ind., i,, 233 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896,2} Agri, Ledg., 1896, 6; etc., etc.] 

ABRUS PRECATORIUS, Linn. ; FI. Br. Ind.,ii., 175; Gamble, D.E.P., 
Man. Ind. Tirnhs., 1902, 240 ; Leguminos.®. Orab’s-eye, Jequiri^ U 9-14=. 
tfie so-called Indian Liquorice ; a plant more or less sacred, aiid Crab’s-Eye. 
known by the following names — rati, gaungchi, gunjhd, guri-ginjd, 
etc., mostly traciiable to gunjhd in the Sanskrit. A beautiful climbing 
.shrub found tbrongbout the jdains of India and Burma, and on the Hima- 
laya and other bills up to altitudes of 3,000 feet— cosmopolitan in the 
: tropics. 

The small Hhining red seeds are almost universally used by Indian gold- 
smiths as weights: they average T76 grains. The Koh-i-nur diamond was Weights, 
weighed with rati seeds. The clxief interest turns, however, on the criminal 
use to which they are ptxt. Ground down, to a paste with a little cold water, 
they ixre muthi* tip into small pointed cylinders (suis or sutaris), which if inserted Suis. 
bflt>w the skin of a, bullock, or oven of a human being, cause death in a few hours. 

Therti were, ftxr oxaxxiple. 20 cases of abrus-poisoning in animals reported from 
th<' X.-W, and U. Provinces in 1897-9; from the Panjab (1897-1903) 16 cases 
of xtixixxiul and one of human poisoning ; and from Bengal, 6 animal and 3 human 
tsastJH. The lethal doso (ficoording to Kobert) is only 0-00001 grm. per kilo of 
the ttoiimiPs weight. Tixo Toxic property is duo to two proteids — a globulin 
and mi alhumosc -and is thus closely analogous to the venom of snakes. When 
boiled, the nuvy bo eaten, since their poisonous property is then destroyed. Food. 

The roots are sold as an indifferent substitute for liquorioe. [The names of a 
few unlv of the mcxre important writers need be quoted : — Warden, Waddell, 

Aiiiney 'Martin, Wefr-MitcheU. Reichert, Klein, etc.; also Pharmacog. Ind., iii. 

(app,), 151-2; Thovoiiot, Travels in Levant, Indostan, etc,, 1687, pt. Hi., 98. J 
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GENIRIO PROPERTIES OF ACAGIA 

ABUTILON AVICENNAE, Gmrtn. ; M. Br. Ind., i., 326-7 ; 
Malvacbje. The Indian Mallow or American Jute. A small bush met 
with in North-West India, Sind, Kashmir, etc. 

'Uhe bark yields a Fibre, spoken of as superior to Jute (Dodge, Useful Fibipe 
Plants of the World, 35). According to Duthie, the fibre is much valued in Kash- 
niir. A. intHanm, Sweet, and A. ttsittUetim , Q. Don—tyfo species that from 
the industrial standpoint cannot be separated from each other. The fop nor 
is distributed throughout India, in fact the tropics, and the latter is mot with 
chiefly in Western India. They are often spoken of as Country Mallow, kamjlii, 
jliampi, f Otari, etc., the seeds being halbij. They yield beautiful white bast 
filues, and the leaves, roots and seeds are rich in mucilage, hence used as 
demulcents, emollients, and diuretics, and prescribed in fevers as cooling 
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D.E.P., 
i.. 17-61 ; 
iv.,188; 
V., 320. 


Fungi and Gum. 
Fibre Structure, 
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i., 17-27. 
Babul. 


ACACIA, WilUh ; FI. Br. Ind., ii., 292-8 ; Agri. Ledg., 1902, 
No. 2; Leg-uminos.,!:, A genus of spinose or prickly climbing shrubs 
or trees, which constitutes the most characteristic group of plants in 
the Sub-order Mimosbjs. There are in all 430 species, of which two- 
thirds are peculiar to Australia. India possesses only some 22, and 
these are distributed throughout the plains, two ascending to altitudes 
of nearly 5,000 feet. [Of. Prain, Some Additional Leguminosm, Journ. 
As. 8oc., Bang., 1897, Ixvi,, 506-11 ; Gamble, Man. Ind. Timhs., 
291-302; Brandis, Ind. Trees, 263-9; Duthie, FI. Upp. Gang. Plain, 
i., 312-9 ; Cpoke, FI. Pres. Bomb., i., 443-51.] 

It miglit almost be said that every Indian species is of some economic value. 
Three are of commercial importance, viz. Acacin avabUsa, A. (lateehii, and 
sene(/ai, while the remainder are mainly of local interest. The bushy 
and arborescent forms, as a rule, afford astringent barks, leaves, or pods, and 
are appreciated as Medicines, as Tans or as Dye Auxiliabies. Many of them 
afford useful Gums that are more or less soluble and edible. Interesiting par- 
ticulars regarding the fungi that appear to be instrumental in the formation 
of these gums will be fornid in a paper written by Mr. J. B. Prebble, and 
published in the PharmacograpMa Jndica (i., 54-4-55). The barks of some 
species yield coarse cordage Fibkes. The majority of the trees are of the greatest 
value to the inhabitants of the tracts where they are at all prevalent, both as 
sources of Timber and Fuel. With regard to the timber, Mr. Gamble obsserves 
that the Indian species have sharp prominent medullary rays, which are short 
Hto.-t. Cateehu, fernuffinea, and but long in the Others. As a rule 

they are not well marked in a radial section, but a. letteophitiea and afabSea are 
exceptional in this respect, the former being beautifully marked. All the species 
of Araciii are recognised as of the utmost importance in AGRicuiiTURE, as for 
example in the reclamation of waste lands. Indeed, in certain arid regions, they 
are the chief trees and shrubs met With. And lastly, either as living hedges or as 
dead thorny fences their spinose property is much appreciated for the protection 
of cultivated lands, and the leaves beaten from the twigs afford a rnuch-valuod 
Fojidish. to the cattle of the regions in which they are plentiful. 

A few foreign species have become completely acclimatised in India, such 
as (Teaibttta — the Australian White or Silver Wattle ; a. mviamojeui^n — the 
Australian Black Wattle ; a. aeeut'rens — the Common Wattle. These are fairly 
general in the warm temperate tracts of India, more especially in the hfilgiH 
liills, where they were introduced in 1840, [6'/. Maiden, G'ttma and JUsins of 

Australia, 172 ; Hooper, Agri. Ledg., 1902, No. 1 ; Imp. Inst. Tech, itepts., 
1903, 314-5.] 

It may perhaps suffico to deal very briefly with the so-called unimportiuit 
species and to touch mainly on their special features of interest, leaving the 
above general observations as more or less applicable to them all. 

A. aribica, Willd.; FI. Br. Ind., ii., 293. This is the InJiaik 
Gum Arabic Tree, the hahitl or hihar, habola, gahur, hahar, etc. 
Dutt {Mat. Med. Hind., 160) gives it the Sanskrit name of vavvula, while 
bahula is a word which according to Rice is only Sanskritised, and 
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CULTIVATION OF THE BABUL 

Sir Walter Elliot (FL Andh.) says it is the Barb'Ammu ot Sanskrit. 
In South India it is known as Tcarib (or Icaruvelam), gohli, jdli, tdma, etc. 

Habitat. “This is one of the most widely distributed and prevalent of small 
trees in India, but chiefly on village sites, borders of fields or waste lands, where 
it is usually seen to be gregarious. It prefers a dry to a moist climate and ac- 
cordingly is, as a rule, absent from the coast tracts ; it disappears gradually 
from Bengal, Behar and Oudh, on the Terai of these provinces being approached ; 
is absent from the warm moist tracts of Assam, Manipui- and Burma; is most 
prevalent from the North-West Provinces, through the Central Provinces to 
Berar, Central India, Bombay and Sind; and might be said to attain its 
greatest development in lower and middle Sind, where it is probably truly 
indigenous- It does not appear to be a native of many parts of India, where 
it is nevertheless common, e.g. the Panjab, Oudh, Bengal and Madras, In 
the Panjab it is mainly grown on canal embankments, and in the United 
Provinces by roadsides and on islands in the Ganges. [Of. Rept. Arboricult. in 
Pb., 1890-3, 6.] ^ 

Varieties.“Some short time ago Sir Dietrich Brandis (Ind. For.; Sept. 
1897, 23, 3.59) raised the question of the varieties of this species. He 
referred to the Jcaulia babul of Berar (the kowri, Jcaoria, and vedi — mad — -of the 
Deccan) as a small tree with deeply cracked and exfoliated bark, broad marginate 
pods, and stouter spines than the ordinary form which in Akola is distinguished 
as telia babul (the godi (sweet) babul, according to Fagan, Shuttleworth, etc.). 
Another variety is the cylindrical babul known as ram-kanta (possibly the Kabul 
or cypress babul of certain writers. [Of. Panjab Qaz. (Sialkot), 1894, 11 ; 
Gamble, Man. Ind. Timbs., 292 ; Cooke, M. Pres. Bomb., i., 444.] The kauUa 
or kauria is a smaller tree, grows on poorer soil, and affords a much less valued 
timber than the ordinary or telia babul (Brandis, Ind. Trees, 264). It would 
seem that the well-known variability of Amieia avuhioa in merit of gum tan 
and timber afforded, may to a largo extent be dependent on this question of 
the varieties or [climatic conditions of the species, hence the subject is well 
worthy of careful consideration. 

Cultivation. —The babul is raised from seed, bears transplanting indifferently, 
and according to some writers may be propagated by cuttings. It can be sown by 
drill or by being broadcasted, and in either case just before the rains or, say, in 
June and July. The seeds germinate slowly, for they are exceedingly hard, and it 
is customary to soften them by steeping for a day or so in water or in liquid cow- 
manure. The seed is generally gathered in April, and by the Native cultivator 
is often coated with cow-dmg and kept in that condition till July, then sown 
on the spot where intended to be grown. Most writers affirm that germination 
is best effected by making goats or sheep first eat the seeds. This, however, 
would seem to be a mistake, for these animals will not eat sheljed seeds and 
do not care much for ripe pods ; they prefer green pods with immature seeds. 
When mature the animals eject them from the mouth during rumination, 
and the seeds thus never actually pass through the alimentary system. If, 
however, they chimce to be retained for some hours in the first stomach of a 
ruminant the seeds would no doubt bo found to germinate freely. 

The plants have to be thinned out about the third year until the healthiest 
occupy distances of from 10 to 20 feet apart. In the tlflrd year they will flower 
and bear fruit ; and according to jihe exports of the tanning industry in Cawnpore, 
the bark is in its most perfect condition when the trees are from 4 to 6 years 
old. Curiously enoxigh, however, taiany Natives affirm that the older the trees 
are the stronger the tanning property. This does not appear to be the case, for 
according to European tanners the colouring principle develops but the taaining 
value decreases with age. If, therefore, babul plantations be raised with a view 
to returns from tanning-bark and fuel, the trees should be uprooted after from 
6 to 10 years, in order to secure the best financial results. At one time it was 
supposed that a system of pollarding plantations might be the most remunerative, 
but plants so treated have been observed to grow so very slowly afterwards 
that it has proved preferable to uproot and replant. The bark is sometimes 
stripped off the living plants, but the wounds heal so very badly that this is by 
no means an ajjproved method of procedure. [Of. Fagan, Ind,. For., x,, 393, 441 ; 
Lusliington, Ind. For., xxi., 262,] i 

Cost of Production a»d Profit — ^Mr. Ozanne (Letter No. 607, dated July 1884, 
para. 16) furnishes returns given by a Farsi gentleman of Gujarat. Briefly 
these may bo said to give the cost of cultivation and rent of land for 10 years 
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- as Rs. 24, and the gross proceeds for grazing and fuel as Rs. 251, thus leaving 
a not profit of Rs. 227. Dr. Leather (jlgn. Ledg., 1896, No. 18, 168) shows the 
working expenses for an acre of land in Agra under habul as Rs. 14G and tho^ 
gi'oss receipts Rs. 440, so that the net profit in 10 years came to Rs. 294. But 
in neither & these eases does allowance appear to have been made for tho sale of 
bark, the plantations having been undertaken simply for fuel purposes. In 
conclusion it may be observed that on good soil the tree is much loss gregixrious, 
is allowed to gi-ow to a fairly large size, and is accordingly valued more as u 
timber tree than as a source of fuel. A tree is considered full-grown in from 
20 to 40 years, and may then fetch from Rs. 40 to Rs. 100 according to tho size of 
the timber afforded. 

The variety (mentioned above) as haulia or vedi is that usually grown in 
Berar and Western India, when fuel only is desired. The telia or godi is ordinarily 
allowed to run to timber. Success in cultivation would seem to depend upon 
several circumstances, such as the scarcity and consequent high price of fuel, 
a good market for the bark, the existence of suitable land at Sow rents, etc., etc. 
But it must never be forgotten that, to be successful, production of hahul fuel 
and hahul bark must bo in close proximity to the markets, since neither product 
could bear heavy railway freights. 

Soil. — Aecor&ng to most observers the hahul prefers a sandy light loam or 
black cotton soil to heavy clay, but appears to be somewhat indifferent to the 
pi’esence of a fairly large percentage of reli or shor (efflorescent salts— see 
ATbrniin pp. 51-6), But it does not succeed either on rocky and hilly ground or on 
low-lying and submerged tracts, hence plantations to be made profitable must be on 
fairly good soils. The yield and quality of the gum, of the tanning bark and of 
the timber — its three chief products — greatly depend on the condition of the plant. 

Enemies . — The life of the tree is generally said to be about 20 to 30 years ; 
at all events after that age it seems to become a ready victim to the ravages of 
various pests, among wliieh the grubs of one or two longicorn beotles may bo 
specially mentioned. Mr. Stebbing {Injurious Insects of Forest Trees, 67, 69) 
describes these as Cmlostema spinator and £*n<<.hytlissuf* holoserlceitM. Its 
greatest enemy, however (especially during the first 3 or 5 years of its existence), 
is probably the goat. 

The commercial products and utilisations of hahul may be dealt with under 
the following headings : — 

1, The Qam. — This exudes in March, April and May, according to 
the vast majority of reports, but in connection with Amritsar it is said 
to ooze from the trees in the months of October, November and December. 
A tree yields a maximum of about 2 lb, a year, but the average might be 
more safely put at a few ounces. In certain localities little or no gum 
is given by the trees, and seasonal variations in yield are also well known 
and are said to be dependent on abnormal climatic conditions. Tapping 
the trees is generally believed to accelerate the flow, but this is not often 
practised, and may be detected by the presence of long stalactiform masses. 

The gum occurs in the form of irregular and broken tears agglutinatcul, 
each tear being half an inch in size and of a pale straw-colour to red, 
brown or almost black, according to the age of the tree. The quantity 
yielded varies directly, but the lightness of colour and quality, inversely 
to the age of the tree. Such, at least, is the general opinion, although 
the Amritsar report states that old trees do not yield any gum at 
all. Long exposure to atmospheric influences, more especially to damp 
and rain, darkens the colour and lowers the value of the gum, 
besides maldng it astringent owing to the quantity of tannin (from the 
bark, doubtless) with which it becomes charged. [0/. VilbouchevitcJi, 
Journ. d'Agri. Trap., 1901, i., 49.] Observers have also noted 
that gum exuding from gnarled stems or diseased portions is dark ; 
moreover, that it varies in colour and becomes brittle by exposure 
to the sun or artificial heat. [Of. Goetze in PTiarm. ZeiL, 18, 119 ; Joimi. 
Chem. Indust., 1903, xxii., 429,] The purer and paler-coloured gums 
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USES OF BABUL GUM 

reduce Feliling’s solution only slightly, are darkened in colour by ferric 
^oliloride and gelatinised by borax. The darker samples (highly charged 
with tannin) are precipitated by basic acetate of lead, form inky colorations 
with ferric chloride, deep brown with bichromate of potash and red with 
molybdate of ammonia. They freely reduce Fehling’s solution. Moreover, 
the darker portions are much less soluble in water and leave a gelatinous 
portion undissolved. [Of. Phamiacog. Ini., i., 651.] 

Uses — Indian gum arabic is used in Calico-ubinting and in all other 
industries where a mucilage is necessary and in which the peculiar pro- 
perties of this particular gum are recognised as specially suitable. Amongst 
other minor purposes it is, for example, employed as an ingredient in 
whitewash and, in paints used for wall-distempering. It is added to 
certain Mortars and to paints that are used for clay toys. As a Medicine 
it is an indifierent substitute for the true gum arable of European phar- 
macy. It is often used as a vehicle for castor oil, and has the merit of 
absorbing the ofiensive smell. One drachm of gum dissolved in I oz. of 
water will carry 1 oz. of castor oil. Its use in lozenge-form is diminished 
by the fact that it is less soluble than the true Gum Arabic. [Gf. Taleef 
Sliereef (Playfair, transl.), 1833, 14:2-3.] 

At one time the gum was said to form an important item of human 
Food in times of scarcity, but recent inquiry has brought out a flat 
contradiction of that statement from almost every district in India. The 
gum at all seasons is several times as expensive as the grains eaten by the 
poor ; preferably, therefore, they would purchase grain with it. It is 
nowhere so abundant as to become a famine food. It is, however, un- 
questionably edible, and fried with ghi, sugar and spices, is employed in 
the preparation of certain Native sweetmeats which are very generally 
eaten after child-birth. 

So far as they have proceeded, the investigations into the Indian 
gums suitable for the European confectionery trade have revealed several 
very surprising circumstances connected with this gum. There are, for 
example, great variations in quality, which are not alone to be explained 
by adulteration with inferior gums. Not only does the quality depend 
largely on the age and variety of tree, but on the locality of production. 
Thus two samples, one said to have been the best quality from Nagpur, 
the other from Cawnpore (both believed to have been authentic samples 
of Acacia acabica gum), were forwarded to Messrs. Rowntreo & Co. 
for examination and I’eport. The reply which came in due course was — 
“ They gave exceedingly dark solutions of medium strength, but both are 
quite useless to us on account of the colour.” A third consignment 
})rocured from the Panj/ib was said to give “ a pale solution, very thin 
and probably of little value for any purpose.” The best Indian edible 
gum, from Messrs. Bowntree <fc Co.’s standpoint, would appear to be 
that referred to under Jacqaeniontii. It would thus seem that, 
far froin A cacia at'abica affording the best edible gum arabic of India, 
it might almost be described as the least important of all the Indian 
edible gums. It seems, however, probable that hahul gum from Sind 
may ho of a much superior quality to that from other parts of India. 
As met with in trade this gum comes mainly from the Central Provinces 
and Berar and is known in Bombay as tfmrawatti and Amrad. Bnt 
attention may here be called tp the oi^oumstanoe often discussed (e.g. by 
Vilbouchevitch, l.c. 48), that all gum from the same species and even 
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from tlie same tree is not of equal quality. The variation is doubtless 
due to bacillic action, and ants have been spoken of as faeilitating the^ 
ingress and dispersion of the bacilli. 

Price. — The information available regarding the price at which, tlie 
gum- can be procured is so conflicting as to render the returns pra(d..ical]y 
worthless. They range from Rs. 12 to Rs. 50 per 100 lb. 

Babul- 2. The Tanning and Dyeing Bark. — Bdbul-^t&xh is perhaps one^ of 

bai’lcTan. most extensively used and most highly valued of the crude taTining 

materials of India. It is in fact, with many of the Native tanners, 
the chief Tanning Substance in practically all provinces except SouUi 
India, where its place is to a large extent taken by the tanner’s Cassia 
(Cassia anriculata). It is also very extensively e^iployed by tlie 
dyers because of the rich colours it affords. In a work such as the present, 
space cannot be aflorded to deal with the methods of dyeing and 
tanning pursued, nor to furnish the formulae of the special preparations 
employed. The reader must consult the Dictionary and other such works 
for ail details. 

Source o£ Bark. Source. — The introductory paragraphs of the present article have already 

set forth some ' of the practical considerations regarding production of hdbul- 
bark. It is commonly obtained from trees felled for fuel, and the bark very 
often becomes the woodman’s wages. So again the observation has been made 
that the bark from old trees is not so valuable as that from trees 6 to 10 years 
of ago. In order, however, to obtain perfectly trustworthy information on 
this point an extensive series of barks from a selected number of districts was 
procured from trees of various known ages and during certain fixed seasons of 
the year. [Of. Agri. Ledg., 1896, No. 9, 42, 54-5.] Apparently no report 
has as yet been published of the results arrived at by the examination 
of the barks, thus specially brought together for that purpose. Hooper, 
however, affirms that “ the tanning content undoubtedly increases with the 
age of the tree” (Agri. Ledg., 190A No. 1, 23), and he cites a report of 
Mr. J. Teil of date 1845 in support of that opinion which is exactly the opposite 
of the modern view held by the European tanners of India. Beoent inquiry has, 
however, been prosecuted sufficiently far to reveal the circumstance that hahul- 
bark is hardly likely to compete successfully with the tanning materials already 
procurable in Europe, and that very possibly it will never even pay to manu- 
facture for export a tanning extract from this bark or from the bark and pods 
combined. Much has been written on this theme, but it may bo said that the 
chief claims of 6a6Mi!-bark turn on its cheapness and abundance. It is l>ulky 
and the percentage of tannin is small, hence it cannot be profitably carried for 
more than short distances. Accordingly the conclusion must be that ia&wZ-bark 
is a tanning material of great local vMue, but one that stands a poor chance of 
PercentagG of being exported to any appreciable extent. It contains 18 '95 per cent, of catechol 

Tannin, tannin, which takes a beautiful cream colour when precipitated with gelatin. 

Martin says that f lb. of the bark suffices for each mannd of liides. [Of. 
Monographs, Tanning, and Working in Leather ; — Walton, U. Prov., 23 ; Martin, 
Bomb., 7; Ohatterton, Madras, 26; Bowland N. L. Chandra, Bengal, 11-2; 
0. G. Cheuevix Trench, O. Prov,, 7.] 

Price and Supply. — Very little of a definite nature can be publislied 
on tlie.se subjects. It bas been reported recently that tlie annual con- 
sumption in Cawnpore alone is over 200,000 maunds, valued at eight 
annas a maund. But Cawnpore is the great tanning centre of India, and, 
therefore, its transactions represent a very large slice of the total traflic 
in th e bark. Quotations have been obtained from. Dumraon , Bandelkhand , 
the Central Provinces, Shahpura (in Rajputana), Delhi, Poona, etc., etc., 
which show that the bark fetches from 8 annas to as much as Rs. 2-4 
per 100 lb. These and such as these are the returns that have come to 
hand, and they afford very little trustworthy informatio,n other than 
that the bark is a local product which in point of price is, like most 
6 
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other commodities, influenced very greatly by the laws of supply and 
<Jemand. 

Bahul-hshik is extensively employed in India as an as tringent Medicine, Meaiciie. 
and the ashes as a dentifrice. 

3. Tanning Pod . — Koxburgh {Trans. Soc. Arts, 1805, xxiii., 408-10) Pods, 
was apparently the first person to draw the attention of Europe to 
the large and valuable supply of these pods that might be procured 
from India. This subject did not, however, seem to attract much at- 
tention until 1884, when an absurdly high valuation as a Tanning Ma- 
terial was attributed to the pods. It was then affirmed that when spurious 
crushed and freed from seed, they would fetch £40 a ton, or 50 per cent, 
more than was j;hen being paid for oak-bark. This naturally led to 
numerous experiments to test the yield per acre, the cost of production 
and methods of crushing and baling the material. When the desired 
report finally came to hand from England, hahul-pods ceased to attract 
attention ; they had been found to contain at most 9-|-per cent, of tannin, Percentage o£ 
and could not bring more than £10 a ton. All interest in the subject died 
as quickly as it had arisen. A more hopeful result seems, however, 
to have been obtained by Mr. Chatterton. The Agricultural Ledger, 

(1896, No. 9, 46) may be consulted for further particulars. But crushed 
&a6MZ-pods impart a beautiful colour to leather, and mainly on that 
account enjoy a certain local reputation as a weak tanning and dyeing 
material, useful in conjunction with other substances. At the Cawnpore 
Tanneries the pods are employed almost exclusively for the purpose 
of remo-\dng the lime from skins and hides, before tanning the latter with 
6a6MZ-bark or other substances. The dyers of India often utilise use. 

pods to obtain certain shades that are admired in calico printing. 

An extract may be prepared from the immature pods by inspissation. 

This was known to the Ancients, and through the Greeks reached the 
Arabs, to whom it was knowm as akaJda. To this day a Drug comes to 
India under that name from Turkey and Persia, and is sold by most 
Muhammadan druggists. 'The unripe pods reduced to a powdeiv are 
used as a domestic medicine in all cases where an astringent is indicated. 

They are employed in the manufacture of Tooth-powder, and along xooth-powiier. 
with sulphate of iron in the preparation of ink. The tender young pods ink. 
are eaten as a Vegetable, especially in times of scarcity. They are 
often pickled {achar) and viewed as a luxury, especially by the Marwaris. 

The green pods Avith their seeds are regularly given as Fodder to goats, Poaaer. 
sheep, cows, and camels. In Sind the green pods are much appreciated. Much valued, 
and in the early part of the hot weather, during April and May, the sale 
of green pods forms an important item in the forest revenue of that 
Province. In the Annual Eeports of the Forest Department for Bombay 
(including Sind) the amounts credited as realised on this heading average 
from Bs. 12,000 to Rs. 30,206. 

‘1. Tanning Leaves. — Most of the older writers speak of the leaves of this 
tree being also used as a Tan, but according to voluminous opinions recently 
to hand this would appear to be a mistake. They are sometimes employed in. 
dyeing, and are also often utilised in the manufacture of ink, so that they do Dvp,, 
possess tannin but in such small quantity as to be useless as a tan. The chief ink. 
value of the loaves is as Foddidb, especially in times of scarcity or famine. Rodder. 
Beaten from the lopped and dried spinose , branches, they are regularly given 
to cattle. Although the tree is never leafiessdfresh foliage appeal’s from .February 
to April. The value of this source of fodder when rain fails cannot be over- 
stated, as the tree is thereby little, if at all, affected in the production of foliage. 
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THE INDIAN GUM AHABIG TEEB 

The leaves constitute an ingredient in the intoxicating drug of Indian hemp 
kno^vn as madalc, and it is said that in a similar way they are also made tip with 
opium. , . 

5. Minor Industrial and Agricalturai Uses. — One of the most widely 

known of the minor uses of the plant is for tooth-brushes. Short twigs are 
made up into small bundles of about 100 each and in that form are exported 
as a regular article of trade from Karaclii to Bombay and practically ail over 
India. They are very extensively in demand by the Marwaris ; on being used the 
end is chewed imtil it forms a sort of brush. Very strong and durable baskets 
are also plaited of young green babul-iwigs. In fact, this is the chief basket 
of the agricultural and industrial classes of many localities (see Basket and 
Wickerwork, etc., pp.' 1 1 4-6). In some parts of the country fishing-traps aresimilarly 
constructed of the young shoots and the spines are occasionally employed as 
fishing-hooks or as pins to fasten together the leaves used as platters. Crude 
ropes are sometimes made of the bark fibre. , 

In Sind (and to some extent also in the Panjab) babul is one of the important 
trees on which the Lao insect is reared. The reader will find full particulars 
bn this subject in The Agricultural Ledger No. 9). To the Indian cultivator 
habul is of the greatest possible value. It does not afford much shade, and yet 
curiously enough very little except grass will grow imderneath it. On this 
account it is rarely, if ever, allowed to get established in the middle of fields. 
For avenue purposes, where shade is required, it is not a desirable tree. But 
in the BecTjAmation of waste lands babul is invaluable, especially where redi 
efflorescence gives cause for anxiety (see Alkalis and Alkaline Earths, p. 65). 
Grass rapidly becomes associated with it, so that grazing affords a distinct source 
of revenue in babul plantations. [Gf. Ribbentrop, Ind. For., April 1900, xxvi. ; 
Moreland, Director of Agriculture in the United Provinces. Official Reports 
regarding the Ahhuapur {Oudh) Experiments. 1 Sown thickly as a Hedge, 
babul forms a great protection both against animals and the parching, dust- 
laden winds. As dead fences, the spiny boughs are universally employed to 
afford temporary protection to valued crops. For these and similar reasons 
extended cultivation of this tree should invariably be commended in all suitable 
localities. 

6, The Timber. — This Timber is highly appreciated for all forms of agri- 
cultural implements, because of its hardness and durability. It is especially 
valued for cart-wheels. In Bengal, the United Provinces and the Central Pro- 
vinces the timber is rarely, if ever, employed in house construction or for furniture, 
as it is supposed to he very unlucky. But in the Panjab, Sind and Bombay no 
such superstition exists, and accordingly it is frequently utilised in house-building 
and. is much appreciated where great strength is desired. In Bijapur it is in 
demand for the construction of the carts for which that town is famous. When 
used for furniture, especially wood-carving, the timber is previously carefully 
seasoned in water. Recently it has been suggested that babul-wood might bo 
employed for wood-paving. A writer in Capital (March 6, 1903) believes 
that this would be found cheaper in the long run than the prc‘.sent method of 
metalling. The wood when seasoned is very durable and much easier to cut 
and shape than the timbers most lai-gely used for paving-blocks. 

As a source of Fuel or Charcoal babul justly holds a high position in popular 
favour. Its ciiltivation in the vicinity of all large towns would seem highly 
profitable. An average-sized .tree will give 6 maunds of fuel, besides branelies 
and bark that bring in additional returns. Some few years ago a scare was 
started by the Madras Railway that bahud fuel injured the boilers. This point 
has been freely discussed since then. The practical result may ho said to be the 
conclusion that, as compared with coal, ^1 forms of wood fuel are injurious. 
Babul is not more injurious than other timbers, and moreover it has so high a 
calorific value that it is not only extensively used at the cotton and other mills 
and on. the railways of Upper India, but would be even more extensively em- 
ployed were it procurable in sufficient abundance. 

A. Cateehu, _ WilU.; FI, Br. Ind., ii., 295; Heuze, Les 
FI. Indust., 1895, iv., 288-92 ; Plain, Some Additional Leguminosco, 
Jouni. As. Soc., Beng., 1897, Ixvi., pt. ii,, 608-9; Gamble, Man. 
Ind. Timbs., 296-8. Tliis is tbe Cutch. or Catechu tree, the Ichair 
or hatha. Prain has rendered valuable service by ^establishing tlie 
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VAEIETIES OF THE SPECIES catechu 

Cutch Extract 

characteristics and respective areas of distribution of the three forms 
pf this plant. These are briefly as follows 

Varieties of tlie Species; Var. (a) Catecliu. Galyx, petals and racMs with Varieties. 
spreading hairs. — This is the most northern foirni, having been recorded as 
met with in Hazara, Kashmir, Simla, Kangra, Garhwal, Mnssoorie, Central Kumaon ffaiA. 
India, Bihar, and as far south as Ganjam. But it has never been found in the 
Eastern Himalaya nor in Assam, aud it has been only once reported as met 
with in Burma. This is, therefore, the to^- 3 delding form of Kumaon — the pale 
cutch, as it is sometimes called, the Jchair, khoiru, etc. 

Var. (/3) Cateclmoides. Galyx and petals glabrous hut the raehis puherulous. — pegu Outch. 
This is met with in Bengal from Mongh 3 rr and Patna to Sikldm, Assam and 
Burma. Though quite common in Pegu and Prome it has not as yet been 
collected in the Shan hills nor in Upper Burma to the north of Ava. It 
is, therefore, the cutoh-yielding plant of Burma, and “ Pegu Cutch ” is the chief 
commercial form <5f the extract. Its best names are Jchair, Jcoir, aha, etc. 

Var. ( 7 ) Sundra. Galyx, petals and raehis, all glabrous. — This is the Southern Madras and 
and Western plant and affords the cutch of Madras and Bombay Presidencies, Bombay Outoli. 
being very common from Coimbatore northwards to the Deccan, Kanara and 
the Konkan, and has been recorded so far to the north-west as in Kathiawar 
and Rajputana, and to the north-east in Burma, at Segain, Mandalay, and 
the Shan hills. It is the lal-Johair (red Catechu), the nallasandra (or simply 
Sandra, or, as Sir Walter Elliot renders it, cJmndra), also the kati, kute, kaohu, 
kagli, kempu, shemi, karangalli, hagd, banni, etc. [G/. Cooke, FI. Pres. Bomb., 
i., 448; Hooper, Rept, Labor. Ind. Mus. 190.3-4, 28.] 

Chief Products. — These three forms of var. A. Catechu are said to Properties 
be practically identical in their properties and uses. They all yield Uses, 
a Gum, an astringent Extract and a useful Timber. 

The Gum is of a pale yellow colour and often occurs in tears one inch Gum. 
in diameter. It is sweet to the taste, soluble in water, forms a strong 
pale-coloured mucilage and is not precipitated by neutral acetate of lead, 
but gelatinises with basic acetate of lead, ferric chloride and borax. It 
freely reduces Fehling’s solution. It is a better substitute for the Trm 
Gum Arabic than is babul gum. Most of the superior qualities of Indian 
Gum Arabic, especially those of South India, are very possibly obtained 
from this species of Acacia. 

The Timber. — Sapwood yellowish-white, heartwood either dark or Timber, 
light red, extremely hard. It seasons well, takes a fine polish and is 
extremely durable. It is used for all kinds of agricultural implements, 
wheelwrights’ work, etc. In Burma it is employed for house posts and 
very largely as fuel for the steamers of the Irrawaddy Flotilla. The Fuel 
of dead Jchair is much valued by goldsmiths. In Northern India cutch 
wood is made into Charcoal, and is regarded as one of the best woods ciiarcoai. 
for that purpose. It has been pronounced good for railway sleepers. A 
cubic foot of varietif (a) weighs from 50 to 60 lb. ; of (/3) about 60 to 
70 lb., and of (y) slightly more. But it is as the material from which 
Cutch extract is prepared that the wood of this plant attains its greatest 
value." 

THE EXTRACT CUTCH OR CATECHU. 

It is not proposed to deal with this substance very elaborately in the 
present 'work. The article in the Dictionary, amplified as it has been 
by The Agricultural Ledger (1895, No. 1; 1896, Nos. 2, 35; 1902, 

Nos. 1, 2; 1906, No. 3) contains practically all that is known. 

The reader is referred to these publications, and the remarks that follow 
must, therefore, be accepted as an abstract intended alone to set forth 
the aspects of commercial interest : — 

Commercial Qualities of the Extract and Methods of Manufacture.— How far Commercial 
the peculiarities o? tho above-mentioned trees aopount for the different properties Eorms. 

• .9 
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of the extract, a]ipoars never to have been ascertained. It may be mentioned 
as a cui’ions circumstance, very possibly connected with that one of 

the earliest European writers, Barbosa (1514 a.d.) speaks of cacfio as_ exported 
from Cambay to Malacca. The name cachx) would seem to bo simply the 
Ivanarese kacku, and very possibly gave origin to the modern Latin name 
GateeJm. In 1574 Garcia de Orta. {Ooll, xxxi.) gave a comploto account of tlio 
plant, and of the manufacture of the extract under its Tamil name of kati [cate), 
a word which by some authors gave the first half of the name Catechu, the second 
being derived from c7i«o?^a, to distil. It is probable, however, that although 
the earliest Emopean authors saw the extract being prepared from a. SiiihIi-h, 
tho Pegu form is quite as ancient if not more so. It was not, however, until tho 
seventeenth century that catechu attracted tho attention of Europe. It was 
then supposed to be a natural earth, and as it reached Europe by way of Japan 
it received the name of Terba Japonica. About the same time Gambier also 
found its way to Europe, and was designated Terra Jajmniea indiscriminately 
with catechu. Cleger exploded the mineral notion of these substances, by 
republishing in 1685 Garcia de Orta’s account of the preparation of the extract. 
He affirmed that the best quality came from Pegu, other sorts from Surat, Mala- 
bar, Bengal and Ceylon. 

There are said to be three forms of this substance : (1) Dark Catechu 
or Cutch, chiefly used for industrial purposes ; (2) Indian Pale Catechu 
or hith — a crystalline substance eaten in paw or used medicinally ; and 
(3) Keebsal (fdrsal), a crystalline substance found embedded in the wood, 
much after the same fashion as Barns camphor. To obtain the cutch 
the trees have to be felled, but the destruction is conducted in so ruthless 
a fashion, and so widespread is the demand, that many officers affirm 
the total extinction of the tree is threatened [Of. XJfper Burma Gaz. 
Shan States, 1900, ii., pt. i., 314 ; For. Admin. Rept. Pegu Oirc., 

1900- 1, 10 ; Summary Setil. Operations, Lower Chindwin Dist., 

1901- 3, 3 ; Hooper, Rept. Labor. Ind. Mus., 1904-5, 26-7 ; 1906-7, 10.] 

The following particulars may. he given regarding the manufacture of 

the two first- mentioned extracts 

1. Dark Catechu ot Pegu Cutch. — Three men generally work to- 
gether : one cuts down the trees and drives the cattle that drag the logs 
to the site of the furnace ; the second clears off the sapwood and cuts 
the heartwood up into the little chips required by the third man, who 
attends to the furnaces and boilers. The chips are packed into earthen 
pots holding three to four gallons of water, and the whole is boiled down 
to one-half ; the chips are then taken out, and the liquid of 20 to 25 pots 
is gradually poured into a large iron pan or cauldron, and again boiled 
and stirred and fresh liquid added from the earthen pots until the fluid 
attains the consistency of syrup. The cauldron is then taken off the fire 
and the contents stirred continuously with a wooden paddle for four 
hours or more, till the mass cools and can he handled. It is then taken 
out and spread on leaves arranged within a wooden frame, like a brick 
mould. It is left over-night, and in the morning tho extract is dry and 
ready to be cut up into pieces for the market. It'might then he doscTilied 
as a brick of cutch weighmg 36 to 44 lb. A picturesque and illustrated 
account of the work is given by a correspondent in The Empress (July 

The chips are sometimes boiled down a second time, but as a rule very 
little is extracted by this further boiling. Much difference of opinion 
prevails as to the necessity of heating the liquid after the cauldron is 
taken off the fire. Some manufacturers are satisfied with half an hour, 
others give it as much as four or five hours. 

Cutch manufacture takes place from June 1 to March 31, but the 
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months of December to March inclusive are those of most energetic opera- 
t^ns. The produce of each cauldron is approximately 36 to 44 lb. a clay, 
but the total yield during the season cannot be accurately determined 
since much depends on the quality of the trees, their proximity to the 
boiling place and, above all, the working days of the season. The proceeds 
of one cauldron may be 2,000 lb., or it may exceed 6,000 lb. As to the 
yield of cutch per given weight of heartwoocl, it is believed that a ton of Yield, 
wood might be taken as yielding 250 to 300 lb. of cutch. 

In the western and northern tracts of India, such as Kanara, Dharwar, qtiier Farms of 
Ehandesh, Surat and Baroda, and to some extent Chota Nagpur in Bengal, 

Dehra Dun and Gonda in Oudh, dark-coloured cutch is also prepared by a 
process that only differs in minor details from that briefly described in con- 
nection with Pegu. The industry in these regions is on a much smaller 
scale and the appliances are correspondingly less perfect, but the principle 
involved is the same. In Gujarat, as a rule, the trees are not felled, but the 
larger branches are simply lopped off, and these are cut and boiled down into 
cutch. The article from these localities as met with in the market differs, 
however, materially in external appearance and shape from Pegu cutch. 

It occurs in small cubes, flat cakes or rounded balls, and is of a redder 
colour and. more opaque fracture. The influence of the method of manu- 
facture, more especially the use of iron cauldrons, will be discussed in a 
further paragraph. 

2. PaJe Catechu or the crystalline substance known as Kath. — This Mothoa of 
is the restricted name, given in Northern India to a grey crystalline 
substance prepared from a concentrated decoction of A, Catechu wood 

by placing in it a few twigs and allowing the decoction to cool. The twigs 
are removed and the crystalline substance found adhering to them is 
collected and pressed into large irregular cubes. Whether the liquid is 
rejected or is afterwards boiled down to produce a poor quality of dark 
catechu or cutch has curiously enough not been recorded. The cubes 
of grey crystalline substance are the 'kath, which is eaten by the Natives 
in their paw and which imparts with lime the red colour to the lips. It is, . ' , 

apparently, hardly ever exported to Europe, and the name kath, while Kumaoa Kath. 
chiefly applied to it, is in some parts of India unfortunately also given to 
cutch. Kath and cutch have by Europeans been mistaken for the same 
substance, but the former is much purer chemically than the latter, and 
it may be owing to the fact of cutch being the form exported to Europe 
that catechu has lost the former position it held as an astringent Medicine. Medicinal Form. 
It seems probable that the preparation of kath may be a secondary process secondary 
from the cutch, since its direct preparation from the original decoction Manufacture, 
has only been observed at Kumaon, although the substance is universally 
used in paw all over India. This subject deserves to be thoroughly in- 
vestigated, and the merits of kath and its process of preparation made 
better known. In a further paragraph will be found an abstract of recent 
investigations that have a bearing on the issue here raised. [0/. Madden, 

Journ. As. 8oc. Beng., 1848, '665.] 

3. Keersat or Khersal. — ^From the wood of Acacia Catechu is Khersai. 
occasionally obtained a pale crystalline substance known as khersal. The 
woodmen, when cutting up the timber for fuel, sometimes come across this 
substance and carefully collect it, since it is much valued as a medicine 

by the Hindus, and fetches a high pnoe. Dymook, Mat. Med. 'Western 

Ind., 232 ; Bomb. Gaz., vi., 13.] 
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Improvements in Manufacture. — The Agricultural Ledger (1895, No. 1) 
records Dr- Warth’s experiments in tlie manufacture of outch, wif-li 

tlie results obtained and the correspondence that ensued oil Ms recom- 
mendation for tlie establishment of central factories under Grovernment 
control. Warth showed that the Native system was wasteful and 
destructive, more especially through the use of iron cauldrons. He 
explained that the active principle of cutch was the tannin known as 
<;atec 7 M(..tannin GatechuAaiLma. This forms a greenish-brown compound with ferric salts, 
iiiid Gatcchin. 'j'}iere is ulso present, however, another substance Imown as Oatechin, and 
this is the active principle in hath, or the edible form of cutch. Oatechin 
is, however, easily changed into tannin. It is soluble in hot water but 
practically insoluble in cold water, while catechu-tajimn is completely 
soluble in cold water. Erom this simple fact Warth proposed that catechin 
should be invariably separated from the catechu-tannin and sold by itself, 
but he showed that it was essential that this should be accomplished by 
Eecent a rapid proccss and ill concentrated solutious. Etti had previously pointed 

Investigations. these peculiarities, but Warth gave them a practical value. The 

concentrated decoction is by him recommended to be set aside for five 
days, to allow of the formation of the crystalline catechin. Cold water is 
then added and the solution filtered, and the filtrate again boiled down 
to form cutch free from catechin. As already suggested, it seems probable 
preparatipn of that by some sucli process hath may be regularly manufactured by the 
drug dealers of India, since the Kumaon supply could hardly suffice to 
meet the Indian consumption. 

Warth then demonstrated the injurious action of iron on catechin, 
and urged that the cauldrons used should invariably be copper. His 
^joo^^-spotted observation that wood spotted with white deposits is richest in catechin, 
and that such wood is more prevalent in Oudh than in Burma, confirms 
a widespread Native opinion, and probably points to something peculiar 
in the variety of plant grown in Oudh {var. a, Catechu, above), as compared 
with that of Burma (mr. /?, Catec/moMes). 

inquiry was next prosecuted by Dr. Leather^ Agricultural Chemist 
ves ga ions. Government of India. His assistant, Mr. Collins, furnished a most 

vScmfcion^^ instructive table of analysis, in which he showed that commercial valua- 
“ ' tions rarely coincided with percentage of catechu- tannin and catechin (more 

especially of the latter), but were dependent mainly upon the appearance 
of the extract. So far as the tanner is concerned the complete absence 
^^nsideration catechiii might be said to be a recommendation. Leather dealt 

consi era ion. ^ interesting manner with the best methods of cutting up the 

timber, with the effect of difEerent kinds of water, the quantity of water 
required, and the time which was essential to boil the wood. He showed 
that it would be more economical to reduce the wood to shavings by the 
carpenter’s plane than to cut it into chips as at present. Wlien reduced 
to shavings the yield of catechu-tannin and of catechin was much higher 
than with chips • the proportion of water to weight of wood could be 
reduced from 20 to 10 or even less ; and the duration of boiling might 
areatEcoaomies. Pc reduced from twelve hours to half an hour. All these circnunstances 
indicate not only vast financial economies, but the production of a superior 
quality of extract, owing to the smaller amount of boiling that is necessary. 
The separation of white catechu (or catechin) from cutch (or catechu- 
tannin), might be made a commercial success if accomplished from an 
extract prepared in the manner indicated by Leather. 
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In The Agricultural Ledger (1896, No. 35) will be found tlie results Dyes, 
of Professor J. J. Hummel’s and Mr. Reginald B. Brown’s chemical 
iifvestigations into the dyeing properties of catechu-tannin and cateehin. 

Briefly, they have demonstrated that both these substances may under 
certain circumstances be used as dyes. \Gf. Journ. Soc. Chem. Indust., 

March 31, 1901, xx., 246.] The present purpose has been to con- 
vey the facts of commercial importance and the bearings of recent 
research (both botanical and chemical) on possible developments of the 
cutch industry. 

Production and Trade in Cutch . — Trustworthy returns are not Trade, 
available regarding the production of cutch in India. The trade is 
very largely in the hands of small manufacturers and dealers. As a- 
rule the right to • work the cutch forests belonging to Government is 
granted by license and sold by auction or tender. The period for 
which the licenses hold good is usually four months. Qommerciat 
Circular {18^6, lio. 11) gives certain particulars of interest regarding the 
Burma trade. It is calculated that on the average 80 cutch trees are 
used per cauldron, and as the average price paid for the cauldrons Cost, 
comes to Rs. 225, the average price obtained per tree comes to Rs. 2-13. 

But each tree would yield about 25 cubic feet, say half a ton, so 
that the price obtained is equivalent to Rs. 5-10 per ton, or nearly as 
much as is usually got from the local traders for undersized teak logs. 

It would seem that the Burma production averages from 130,000 to Total 
150,000 cwt. a year ; the South Indian perhaps 1,000 cwt. ; the Bombay 
perhaps half that quantity; and it is probable that Bengal and the United 
Provinces yield between them about 20,000 cwt. This conception of the 
probable annual production is inferred very largely from the returns of 
Foreign, Coasting and Internal Trade, rather than from actual statistics, 
and consequently it ignores local consumption. Thus the total exports to 
foreign countries were 183,729 cwt., valued at Rs. 36,96,106, in 1895-6 ; 
a22,082 cwt. in 1896-7 ; 97,187 cwt. in 1897-8 ; 61,669 cwt. in 1898-9 ; 
but they rose again to 127,815 cwt., valued at Rs. 24,70,422, in 1899-1900 ; Fluctuations, 
sank to 101,995 cwt. in 1900-1 ; and further to 66,162 cwt. in the year 
following. In 1902-3 there was a slight improvement to 70,305 cwt., 
valued at Rs. 13,42,583, and a still further improvement in 1903-4, viz. 
to 112,936 cwt., valued at Rs. 19,71,896. In 1904-5, however, they 
a^iii fell to 62,562 cwt., valued at Rs. 9,71,041, and in 1906-7 to 
97,269 cwt., valued at Rs. 15,92,561. The traffic thus fluctuates greatly, 
but would seem on the whole to be dechning. Usually Burma contributes 
about 98 per cent, of the total. For example, taking the total export 
for 1906-7, Burma furnished 96,451 cwt., Bengal 1,687 cwt., Madras 124 
cwt., and Bombay, 7 cwt. The Bengal trade seems for some years to 
have declined and direct shipments from Burma to have increased. Tlie 
United Kingdom is the country to which by far the largest consignments 
are usually made. The next in order are, as a rule, Egypt and either 
France, Germany or Holland. The trade ' with the Straits Settlements 
has steadily declined from 6,585 cwt. in 1898-9 to 1,796 cwt. in 1901-2, 

104 cwt. in 1905-6, but rose to 854 in 1906-7. The United Kingdom takes 
from 70 to 80 per cent, of the total annual supply. Of the coastwise 
traffic Bengal (Calcutta) is the most important receiving centre and Burma 
the most important exporting. In 1896-6, Bengal received 35,079 cwt., 
but that traffic seems to have declined seriously, and in 1902-3 was only 
13 



JACQUEMONTii SOAP-PODS OASSIE PERFUME 

Q-um 

' 13,557 owt., and in 1905-6, 10,6T8 cwt. The Rail and River-borne 

trade returns show , Bengal as the most important receiving province, and 
mainly from the town of Galcutta, hence doubtless Burmese. The UniMd 
Provinces might be called the most important exporting centre, the 

major portion of the supply going to Bombay town and Presidency, 


D.E.P., 
i., 44. 

Rita or 
Soap Pod. 


.Polishing Silver 
Plate. 

Trade. 


Tan. 


A. eoneinna, BO,; II. Br. Ind., ii., 296. A common prickly 
scandent bush met with in tropical jungles throughout India, 

Since the pods of this bush are extensively used as a detergent, they are 
often confused with the Soap Nut w«,fcor<»ssi.), and, indeed, they 

bear, as a rule, the same vernacular names — viz. rita ov ritha, hvA are some- 
times separately distinguished as the tan (wild), ritha, sikahai, ailah, etc. These 
detergent pods are largely employed in washing silk and woollen goods. Some 
of the best tinctorial results are believed to be obtained on]y with yarn washed 
with this form of soap previous to being dyed. They are extensively used in 
wasliing the hair, and with much advantage in cleansing tarnished silver plate. 
In Northern Bengal they are utilised in poisoning fish. The trade in detergent 
pods must be very considerable in India as a whole. Collective returns are, 
however, not available, but we read of from 10 to 135 tons being imported into 
Bombay annually, and mainly from South Kanara. The Madras Mail (Jan. 
1898) speaks of the local supply coming from Palghat and Vaniembaby, and 
urges that an effort should be made to place these pods on the European market. 

The bark of this bush is to some extent used as a Tan for fishing-lines, and 
is imported for this purpose into Bombay from Kanara. [O'/. Gamble, Ma^i. 
Ind. Timhs,, 1902, 291 ; Cooke, FI. Pres. Bomb., i., 460,] 


D.E.P., 
i., 48-50, 
Oassie 
Perfume. 


Farnesiana, WilU. ; FI. Br. Ind., ii., 292. A small tree 
best known in Europe as tbe Oassie Flower, and curiously enough is 
in India denoted by comparative or descriptive names sucb as wilayati 
(English) habul or hihar, 'pissi-hahul, g'd-MMr, hanhar, vedda vala, gaya- 
hdb'&l, murhi tummd, naga tumma, husturi, jdli, nanlongyaing, etc. It is 
indigenous in America and possibly cosmopolitan in the tropics, is culti- 
vated or naturalised all over India and Burma-f^ 

It is largely grown in France on account of the rich Pekpuime obtained from 
the flowers. Although it yields a GtJM and other products similar to most 
species, the chief interest centres in its “ Cassia Flowers.” The late Sir F. Abel, 
in a letter to the Government of India, dated July 10, 1894, gives certain 
interesting particulars regarding the success obtained by a tea-planter in Naini 
Tal, in producing Oassie Pomade. Although a good deal of attention has boon 
given to tliis subject, little progress has as yet been made towards establishing 
a trade in the perfume. It is probable that in India a difideulty might bo found 
to exist in preventing the lard of ^woet oil, employed in the manufacture of tlie 
pomade, from becoming rancid. But in the lower hills or terai whore this tree 
abounds, or might easily be cultivated, it seems po-ssible that a useful auxiliary 
crop to tea, coffee or even indigo planting, might be found in Oassie Pomade. 
[C7/. J. 0. Sawer, Odorogi'ophy, 114^-6.] 


D.E.P., ^Jaequemontii, Benth. ; FI. Br. Ind., ii., 293. ($. small 

i./si. ’’ handsome shmb with polished stems and thorns, and flowers sweetly 
scented. It is met with in the North-West Himalaya up to 3,000 feet. 
In the Panjah plains, in Sind, in Rajputana and in Nortli Gujarat it is 
often very abundant, especially within watercoursesj 

Known in Afghanistan as the hanza, in the Panjab it appejirs to bear, an a 
rule, the same vernacular names as A. arabioa, but a sample recently received 
from Anu'itsar, by the Reporter on Economic Products, bore the vemacuiar 
names of dhaJeJd and chota-kikar. In Rajputana it is called baonli or guUi bonli ; 
in Gujarat it is the rata-hdval ; in Baluchistan harharbara ; and in Sind khunbut. 
Captain M. A, Tighe, Political Agent, Southern Baluchistan, speaks of the gum 
of tliis tree as one of the spurious gum arabics which are known in that country 
as khoriklior. {Of. Kept., dated March 14, 1898.] 

For some years past a, considerable trade from Bahichistuu and Sind 1ms 
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THE DISTILLER’S ACACIA 


AVAVlIk 
MODBSTA 
G-um 

been done in the Gum of tfds species, exported from Karachi. Stokes (speaking Gum. 

of Sind many years ago) says that it is inferior to gum arabic, but is used 

in medicine, calico-printing, and in paper-making. Captain Tighe has much 

Co say as to the difference between this and the true gum arabio (the hhor-ha- 

Ichor) which see ruider But it may be added in conclusion that 

Messrs, Rownti’ee & Co., Ltd., of York, have pronounced the Amritsar samples 

(mentioned above) as the best of the series of Indian gums examined by them, 

for the confectioner’s requirements. “ It is strongly mucilaginous and forms a Suitable for 

thin jehy on standing with ten proportions of water. The solution is brownish, 

but fairly free from sediment, and the flavour is sweet.” It has been ascertained 

that about 35 cwt. of this are annually procurable in Amritsar. 

A, leueopMcea, WilU. ; FI. Br. Ind., ii., 294 ; Gamble, 

Man.Ind. Timhs., 295 ; Brandis, Ind. Trees, 265. The safed JciJcar, arinj, 
rinj, rerd, nimhar, goira, hewar, harihaml, vel-vellam, tella-tuma, tanaung. 

This large deciduOus fast-growing tree is found in the plains of the Panjab 
and Rajpntana, the forests of Central and South India and Burma. It 
prefers a low-lying situation, and in the Pan jab its presence is regarded 
as significant of a rich soil. Its branches are often disfigured by large 
excrescences. 

According to Mr. J. G. Prebble, it yields a Gum readily soluble in water, Gum. 
which forms a good thick pale-coloured mucilage, possessed of the somewhat 
peculiar property of being gelatinised by borax but unaffected by ether, neutral 
or basic acetate of lead or perchloride of iron; It seems probable that, owing 
to its close chemical affinity, tins gum is often largely used to adulterate the 
better qualities of “ Gum Ghati ” (see p. 17) of commerce. According to Mr. Hooper 
{Agri. Ledg., 1902, No. 1, 26) a specimen of the bark sent from the Province 
of Mysore was found to contain 20’8 per cent, tannin, being equal to the best 
6a6MZ-bark ; but this seems to have been an exceptional case, as he adds that a 
■ sample examined at Delxra Dmi yielded only 9 ’33 per cent. Its use as a Tak 
is therefore doubtful. The bark affords a strong Fibbe said to be much valued Mbre. 
for flshing-nets. Ground to a powder it is sometimes eaten with hajra, especially 
in times of scarcity. But it has obtained a considerable reputation as ah 
astringent used in alcoholic Distii-lation. On this account it is often called 
sharab-hi-kikar (spirit Acacia). The tannin precipitates the albuminous siib- Distillation, 
stances present in the saccharine juices, and thus facilitates fermentation, but 
is also said to give a pleasant astringent flavour to the beverage. In the Southern 
Marathi! country the trees are farmed out by Government, in consequence of 
the value of the bark. A distiller in South India recently informed me that 
he would use this bark more extensively than at present, were it possible to 
obtain a guarantee of quality, He held that while most Acacia barks might 
be employed in fermentation, that of the present species was so much superior 
to all others as to Justify its being called “ The Distiller’s Acacia.” [G/. Cooke, 

FI. Pres. Bomb., L, 447.] 

A. modesta, '.'IFaZZ, ; FI. Br. Ind., ii., 296; Gamble, Man. D.E.P., 

Ind. Timhs., 299 ; Brandis, Ind. Trees, 266. The 'phula, fhuldi, hhamburi, i., 52, 
Jcantosirayo, 'palosa. A moderate-sized tree found in the Suliman and 
Salt Ranges, tlie Sub-Himalaya — between the Indus and Sutlej — and is one 
of the characteristic trees of the Northern Panjdb plains. It grows readily 
in poor sandy or rocky soils, but curiously enough is also found occasionally 
in very damp situations. It is a slow grower, and in consequence is not 
often planted, except as a fence, for which it is peculiarly suited. 

It yields sparingly a very useful Gum wliioh occurs in small round tears or aum. 
angular fragments, with a few vermiform pieces marked with waved transverse 
lines, Prebble says, “ It is translucent and of a yellowish colour ; very 
soluble in water, forming a good pale-coloured mucilage. With basic acetate of 
load and ferric cliloride it forms a jelly, but not with borax ; with neutral acetate used in 
of lead a faint precipitate or cloudiness, and a slight reduction with Fehling’s Medicine, 
solution.” The gum is sent to Bombay from Northern India, and is classed 
by the merchants as “ Amritsar Gum.” The Panj&b supply comes mainly 
from the Rawatpindi and Jhelum districts. In Northern India it is lai'gely 

15 


ACACIA 
SENEGAL. 
Gum Aralaie 


THE TEXIE HUM AEABIG TREE 

employed in medicine. The tree affords also a very beautiful, strong and durable 
Timbeb which is largely employed, for cart-wheels, sugar-cane crushers, agri- 
cultural implements, etc. The soft delicate twigs are employed as tooth-brushes, 
especially in the Panjab. [Cf. JPTutrmacog. Ind., L, 


A. pennata, Willd. ^ FI. Br. Ind., ii., 297 ; Gamble, Man. 
i.,' 54 .” Ind. Timhs., 300; Brandis, Ind. Trees, 269; Cooke, FI Pres. Bomb., 

H'lbitat. i., 451. Biswul, arar, shemha, aila, undaru, gurwa, afla, awal, arfu, 

su~yit, etc. A large cHmbing shrub of the Sub -Himalaya, East Bengal, 
South India, and common all over Burma. 

Tatming-bark. The bark is an article of commerce, being exported from the Konkan, and 

employed in Bombay to Tan fishing-nets. Hooper {Agri. Ledg., ia02. No. 1, 
26) says that a sample from Bombay was found to possess only 8'8 per cent, of 
tannin. In the Annual Beports of the Porest Department, Bombay Southern 
Circle, an entry occurs of the amounts realised by the sale of sheml}a bark. 
These range from Bs. 25 to Bs. 394. In Bombay it fetches about Bs. 14 per 7.00 lb. 


D.E.P., 
i., 65. 
Gum 
Arabic. 


Miree 3?orms. 


Medicinal Gum 
Axabio. 


Bast Indian 
Gum. 


A. Seneg-al, WilU.; FI. Br. Ind., ii., 295; Gamble, Aicm. 
Ind. Timhs., 299 ; Brandis, Ind. Trees, 266 ; Cooke, FI. Pres. 
Bomb., i., 449. It yields the Teue Gum Aeabic of European commerce, 
and is the hlior (Sind), khor-lca-lchor (Lus Bela), hdmta (Rajputana). 
A low tree with grey bark and fiexuose branches, met with, so far as 
India is concerned, on the dry, rocky hills of Sind and Rajputana, more 
particularly in the Lus Bela country. 

Commercial Quaiities. — It seems desirable to bring together 
in this place a few of the more important facts regarding India’s 
participation in the world’s supply of Gum Arabic. There may be said 
to be three chief forms of the gum ; 1st, Teue Gum Arabic of European 
Commerce ; 2nd, The East India Gum Arabic ; 3rd, The Gum Arabic 
of India, often collectively called “ Gum Ghati.” The True Gum Arabic 
is obtained from A. seneyalf WilU., and there may be said to be 
two or three grades of it : — 

1, (a) Gum Sbnegai., the vereh of the Negroes. — Tins comes from the French 
Colony of Senegal (on the West Coast of Africa). 

(6) Kobdoban or Tueicby Gum. — T liis is known in Bast Central Africa by 
the name haahah. It comes from the mountainous tracts of Kordofan on tho 
Upper Nile and almost in the same latitude as Senegal, though across the vast 
continent of Africa from west to east. It occurs in round himp.s, often as 
large as a walnut, or in irregular broken pieces, pure white, very much fis.sured, 
especially on the surface. This gum is most frequently used f<jr medicinal 
purposes, and may, in fact, be regarded as the true officinal Gum Arabic of 
England, India and America. 

(c) Inferior qualities loiown in trade, such as Suatcim Gum, SiaNNAAlt, Bjlck 
Nile, Babbaby or Mobooco and Mogadob Gums. Those aro most probaldy 
mainly derived from A. arabieu. Beference has already been madcj to tho 
variability of gum due to climate, soil, seasons, etc., and to tho part possibly 
played by hacilU (see above, p. 2), but physical changes also take place subse- 
quent to its collection, and these doubtless produce variations in quality. {C[. 
Journ. Soc. Ghem. Indmt., 1903, xxii., 429; Gootzo, Pharm. Zeit., 18, 119; 
PJiarm. Joiirn., 1903, 70, 417 ,* Miiriel, Ind. For., 1902, xxviii., 45-58.] 

Attention may now he directed to The East India Gum Arabic. 
This is imported into Bombay, in the first instance, from Aden and the*, 
Red Sea ports — no part of it being produced in India. There are two 
qualities, vk. maJclai and maswai. The former exists in largo round 
tears or vermicular pieces, white, yellow or reddish. It is much like Gum 
Senegal, but more fissured. It derives its name from Makalia, the port 
from which it is mainly shipped. The latter exists in angular fragments 
and vermicular pieces Very similar to the former and obtains its name 
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EAST INDIA GUM ARABIC AND aUM GHATI 

from tlie '.port of Massowa. Both of these are good soluble gums, very 
little iuferf-or to true Gum Arabic. They are picked and assorted, then 
rcvexported from Bombay as East India Gum Akabic, the traffic being by 
no means unimportant. Within recent years, however, that traffic has 
given distinct evidence of decline, due very possibly to direct shipments 
to Europe in place of to Bombay — ^the historic emporium of distribution. 

Lastly, wo come now to the Indian Gum Arabic or Gum Ghati. ci-um Ghati. 

It would seem that, in contradistinction to the gums that reach Bombay 
by sea, those that come by train, down the Ghats to Bombay, are col- 
lectively designated Gum Ghati. But it may be here mentioned that 
Clusius in 1605 speaks of Gumnii Gutti as brought from China to Europe : 
lumce it may he asked, is it the Malay getali ? \Gf. Kew Mus. Guide, 

1907, 150.] Accepting the modern usage, “ Gum Ghati” would embrace 

very possibly a wide range of gums, and very often, it is feared, degrees 

of quality denote the extent of admixture rather than the nature of Quality, 

specific variation. Gum when detected is gathered casually by women Indian Metiiod 

and children, or by the shepherds, and sold in small quantity to the cioiiection. 

nearest shopkeeper. It is next conveyed to the dealers and so on through 

many hands until diversified gums, the produce of a wide area, get hope- Difficulties in 

lessly intermixed. Nowhere in India is gum systematically produced, 

and indeed hardly anywhere is arborescent vegetation so exclusively 

of one gum-yielding tree as to admit of a large uniform and constant 

supply of any particular gum. 

Prebble (in the paper to which reference has already been made) 
describes 27 gums as met with by him in Bombay. Those include 
A, firahica, A, Catechu, A. Farue^iana, A. leacophlaai, and Bomibay Gums. 
A. modeHta, Some .short time ago Captain M. A. Tighe, Political 
Agent, Southern Baluchistan, was induced to give attention to this 
subject. In consequence he furnished admirable samples of the gums 
of .Baluchistan, as also corresponding botanical specimens of the plants 
from which these had been procured. The two most important were 
thus definitely determined, namely, Wior (or khor-ka-khor) — Acacia 
Hcaeijal, and harharhara — A. dacqaemontii. Tighe’s description of 
the country, of the season of flow of gum, and the dependence on rain, 
will recall the conditions that prevail in the regions where the True 
Gum Arabic is produced. [Cf. Agri. Ledg., 1902, No. 2, for further 
particulars.] Far to the south, at Tuticorin, a modern trade in gum has south Indian 
been organised. Considerably diflerent prices are being paid for the 
various grades of it, and at least one firm employs a staff of persons to 
hand-pick and assort the gums as procured. I was unable to ascertain 
all the species of plants that aflord these South Indian gums, but the 
snost important would doubtless be A, Sandra, which is the South 
Indian, variety of A, Catechu and an abundant tree from Coimbatore 
northwards to the Deccan and Gujarat. [Cf. Heuze, Les PI. Indust., 

1895, iv., 258-06.] 

TRADE IN GUM ARABIC, — As already stated, one of the features Trade in 
of this trade is the supply drawn by India from Africa, Arabia, etc., CJum. 
by sea, and from certain tracits of country by land routes across the 
frontier. There are thus exports from India in both Indian and foreign 
gums, th<i latter being usually designated re-exports- The following 
statement shows tlu' total transactions under these headings : — 

(rt) Impujits by sea 1898-9, 2,841 cwt., Rs. 59,531; 1902-3, 1,146 


Monk’s-hood 


TBABE IN am ABABIC 


Decline in Price. 


Adnlteration. 


Temporary 
Increase in 
Price. 


Increased Indian 
Production. 


cwt., Es. 21,494; 1906-7, 10,127 cwt., Es. 1,64,270 : (5) by tANB 
1898-9, 18,093 cwt„ Es. 282,877; 1902-3, 12,800 owt., Es. 1,66,066 ; 
1906-7, 11,969 cwt., Es. 1,56,932 : (c) Re-exports 1898-9, 7,297 c'Wit., 
Es. 1,05.801; 1902-3, 10,704 cwt., Es. 1,47,044 ; 1906-7, 2,684 cwt., 
Es. 57,417 : {d) Exports 1898-9, 41,469 cwt., Es. 7,14,632 ;m 1902-3, 38,019 
cwt., Es. 4,54,639 ; and in 1906-7, 35,202 cwt., Es. 6,69,263. In 1895-6 the 
exports were less in quantity, but nearly twice the price of those in 1902-3. 
If there be any meaning in averages of declared official values in a tra;ffic 
that for some years has been obviously changing its main characteristics, 
it may be affirmed that a marked depreciation in price has taken place. 

The traffic in Indian-produced gum for 1906-7 may now be analysed 
thus — exports from Bombay 35,044 cwt. and from Sind 61 cwt. The 
re-exports take place almost entirely from Bombay, §i,nd they are far in 
excess of the recorded imports, both by sea and land routes. It is not 
known to what extent the Trans-frontier traffic could be accepted as being 
gum arable, but the chief items of the “ gums and resins ” carried across 
the frontier, drain from Nepal and Lus Bela. The latter seems a modern 
trade, and doubtless mainly in the gum here dealt with. The discre- 
pancies between the returns of imports and of re-exports are seemingly 
due to the Trans-frontier land supply not being fully accounted for; 
to the varying extent to which stocks are drawn upon or withheld ; and 
lastly very possibly to admixture with Indian gum arable. The re- 
export trade fluctuates both in quantity and value very considerably, 
having undoubtedly in the past been greatly disturbed through war and 
plague. But on this subject Wordehofl {Joum. d’Agri. Trap., 1901, i., 
46) affirms that the advance in price of the gum called “ Soudan ” only 
lasted into 1892, and that since 1894 the price has been almost the same 
as in 1880. Vilbouchevitch believes that the only effect of the Soudan 
troubles has been to bring into notice, for subsidiary purposes, certain gums 
not previously known or indifferently appreciated. There seems no doubt, 
however, that so far as India is concerned, a decKne has taken place in 
the imports from Eed Sea ports, but an expansion of Indian supply, more 
especially through the organisation of the Sind and Madras contribution. 

The figures discussed above are mainly those given for Gum Arabic, 
not the “ other Gums ” nor the “ Eesins.” Moreover an error is ever 
present in that it is not always possible to isolate returns of gums from 
those of resins. The “ other gums ” may also be to some extent “ gum 
arabic,” and thus the figures quoted may not represent the total trade. 


D.E.P., A. Suma, Buch.-Ham. ; FI. Br. Ind., ii., 294 ; Gamble, Man. Tnd. 

Tm6s., 295 ; Brandis, Jwd. Trees, 268. 

This medium-sized tree has a white bark (a circumstance tliat gives origin 
to most of its vernacular names) ; it is common in Bengal, Bihar, Assam and 
South India, from the Kamatdk to Mysore. It is Imown as the aai-hanta, kumtia, 
dliaula {white) hhejra, etc. Through being confused with ear, Sunat a (which 
see under A. Catechu, p. 9) it has by some writers been incorrectly spoken 
of as a cutch-yielding species. 


I).E.P., ACONITUM; FI. Br. Jnd., i., 27-9; Agri. Ledg., 1896, No. 32- 

i., 84-98. 1898, No. 3; 1902, No. 3 ; Briihl, Ann. Roy. Bot. Gard. Calc., 1896, 

V., pt. 11., 109-14 ; Stapf, Ann. Roy. Bot. Gard. Gale., 1905, x., pt. ii., 
116-94; Monk’s-hood; EANUNCULACBjE. 

There are in the world perhaps 160 species of Aconites, chiefly inhabitants 
of tho north temperate regions, 24 being Indian. These were figured and 
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described by Briihl and more recently monographed and beautifully illustrated 
by O. Stapf of Kew. Simultaneously extensive local investigations into the Becenfc 
Indian production and utilisation of the Commercial Aconites have been Besearchos. 
conducted during the past ten years or so by the Director-General of Botanical 
Survey and by the Reporter on Economic Products to the Government of 
India (ably supported by numerous correspondents and contributors). It 
was a fortunate circumstance also that the co-operation of Prof. W. R. 

Dunstan of the Imperial Institute, London, was at the same time secured. 

The researches which he and his collaborators have made, into the chemical 
coznposition of the various roots, supplied by the Indian authorities (as far 
as possible in a parallel series with the botanical samples sent to Kew), may 
be truly spoken of as having revolutionised our Imowledge of the chemistry 
and medicinal properties of the Indian Aconites. \Cf. Cash and Dunstan, 

Phil. Trans. Roy. Soc. Lond., 1898, cxc., 239; excv., 39-97; also Proc., 1901, 

68, 384-9 ; Imp. Inst. Tech. Repta., 1903, pt. ii,, 40-91 ; Dunstan and Andrews, 

Trans. Ohem. Soc.,e> 1905, 87^ 1620-50 ; also Dunstan and Henry, Ixxxvii., 

1650-66.] 

The area of Indian distribution may be described as extending from Afghani- 
stan, Baluchistan, H'azara, Kashmir, Kumaon, Nepal, Sikkim and Bhutan to 
the momitains of Assam, Manipur, and Burma. But on the mountains of DisfcributioB. 
Central, Western, and Southern India no representative of the genus occurs. 

While these interesting plants are thus confined to the lofty mountainous tracts 
that skirt the geographical frontier of India, few drugs are more frequently 
present or more generally understood by the rural drug-dealer.s — so far as such 
knowledge goes — than are certain forms of the genus Aconitum. In fact it 
might be said that the Aconites are very much more extensively used in India 
than in Europe and America. But perhaps the most poisonous forms are more 
largely employed in India as animal poisons — ^if one might not say as criminal 
poisons — than in anedical practice. This circumstance thus enhances the 
interest and value of the recent researches. For example, the Hemp Drugs 
Commission in their Report (1893-4, 157) mention that aconite is often mixed 
as an adulterant with Indian hemp in the preparation used as a beverage. 

The particular species so employed is not stated, and the circumstance is men- 
tioned as being of interest in cases of poisoning from hhang indulgence. For 
these and such-like reasons it has been recognised for some years past as an 
imperative necessity to be able readily and with certainty to distinguish at 
least the chief qualities of Indian acordtes. In other words it has been thought 
that all that was needed to develop a regular and satisfactory trade in Indian 
aconite (and to be able to control and supervise such traffic if need be) was 
definite knowledge of the chief forms that exist and the regions from which 
these are severally derived. 

The inquiry recently conducted has resulted in the establishment of four 
forms, or rather groups of forms, of aconite, as being extensively traded in. all 
over India, and to some extent regularly exported to foreign countries. But Commerce, 
above all, the discovery that not one root but many constitute the Nepal Aconite 
of commerce is a conclusion of the greatest practical value, which is heightened 
in its significance when it is added that very possibly none of the roots sold as 
such are derived from the true A. ferox, Wall., of botanists, which in works on 
Materia Medica has hitherto alone been spoken of as the Nepal Aconite plant. 

The four forms may be expressed commercially as follows : — 

I. Mon-Foisonous forms, tlie active principles of whicli are 
either Atisine or Patmailsine. The Aconites that may he placed in this 
position are : — 

A. heterophyllum, Wall. ; Stapf, 7.c. 151-4 ; M, Br. Ind., i., 29 ; p.E.P., 
Royle, lUust. Him, Bot., 1834, 66, t. 13; TAe Bower Manuscrift (Hoernlo, 
transL), many passages. A common plant on the sub-alpine and 
occasionally alpine Himalaya from the Indus to Kumaon. 

This is the atis, ativiha, patia, etc. (Sanskrit ativiaha, which might be rendered 
“ antidote ”), but in the more eastern section of its area it receives the name 
nirbiai — a name more correctly indicative of A, paiMuitum. Atia root, if of 
good quality, should break with a short staxohy fr^ture and present ,.,.,:^iforra 
milky white surface. Tho fresh fully grown root is about 1 to IJ 
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and perhaps half an inch thick at its upper extremity. In structure it is of a 
uniform wliite farinaceous substance within ; transverse soctions soom to consist 

of four, or sometimes five, isolated cambium strands, the vessels of wliich show 

prominently the radiating wedge-shaped formation. 

The discovery made by Dr. H. A. D. Jowett tliat thfi alkaloid c^vists in \’or.\' 
small proportions, destroys any chance for the drug in the future ; uud the still 
Inert more recent Opinion that it is inert, has no ant ipor iodic virtue (arrived at. 

by the expert Committee appointed by the Govornment to iiivosligalo 1,1 u' 
Indigenous Drugs of India), renders it necessary to remove the root from eon- 
sideration as adrug, except as a mild hitter tonic. Sovcjral European and ISTative 
merchants and chemists furnished mo with parcels of the roots of .- 4 . imintatum 
under the name atia, and others of the truo atis largely achiltor;it,od witli 
A. pdlnia.ttitsi. These facts maybe accepted as showing that in Indian phai>- 
macy the two roots are regarded as similar, if not identical in ju'operfcics. 

[C/. TaZee/A'/ieree/ (Playfair, transl.), 1833, 8.] 

A. palraatum, D. Don.; Stapf, l.e. 156-8; FI. Br. Ind., i„ 28 
{exol. syn .) ; Agri. Ledg., 1902, No. 3, 89. A spe(;ies met with in the 
alpine Himalaya of Nepal, Sikkim, and South Tibet, at altitu(h\s of. frora 
10,000 to 15,000 feet. 

This is best known by the names hihna, hiahma, walchma, valclima, and nirhiai. 

In Sikkim (according to Mr. G, Gilbert Bogors) it is the aefo-hikhuma (or white 
hiklmma, the black bikhunm being A. laofniatnw). Tho w'ord Mkhuma or 
Mhlima might be translated “ resemblmg-&z7i:/t,” but also has the moauiag of 
non-poisonous bihh. So also nir-biah means free from poison {bish). It seems 
probable that while that is the meaning of nirvtahi, the word often confused 
with it — nirviaha — denotes an antidote to poison. The nirv^aha most quoted 
by writers is the substance separately designated jadvar. The late Dr, Moodeen 
Sheriff paid much attention to the subject of the jadvars of modern Indian 
pharmacy, and one at least of those he described would seem to bo the root of 
.4. paiinatum. It has come to me from all parts of India broken into short 
lengths and often bearing the name jadvar. What tho nirvialia or jadvar of tho 
Ancients may have been is a subject beyond the scope of this w'ork. 

As met with in commerce bikhma root is pale-brown ; it exists for the most 
part in long straight pieces, sometimes twisted together, but is never eomplotoly 
pyramidal. The fragments range from 1 to 3 inches in length and J to ^ inch 
thick. In structure they are almost pure white, are of a starchy consistence 
and, on tranverse section, show a double ring of large though inconspicuous 
cambium strands in the form of circular or horseshoe-shaped patches. It is 
perhaps the most easily recognised of all the Indian commercial aconite roots. 

The alkaloid present in tliis root has been found identical with that of A, 
fieterophyiiiitn, and it is thus impossible to put faith in its reputation as an 
antidote for poison. But according to Dutt, tho Sanskrit name for heteva- 
pUyixnm is ativisha or ataicJia, a circuinstanco if correct that would confirm the 
identical properties of atis and bikhma. 

D,E.P., ^ A. rotundifolium, Kar. et Kir. ; Stapf, I.g. 149--51 ; FI. Br. hid., 

i.,9e. i; 29; also A. violaceum, Jaoq.; Stapf, l.c. 144; A. muUifidum, 

Royle, Illust. Him. Bot., 45, 56; A. dissecium, Madden, Journ. As. Soc.., 

Beng., 1846, xv., 95 (non D. Don) ; A. Napellus, var. muUifiduui and 
8,ho rigiddm, FI. Br. Ind., i. 2Q. 

These pretty little Alpine aconites are characteristic of tho Wosti'm Hima- 
laya (along with A. haterophyitinn) between the area of tho poisonous fi)rins 
of the East and Central Himalaya and that of the poisonous forms wludi r<i- 
appoar on the extreme West. They have no commercial value, thougli iu llu' 

Punjab these roots are occasionally seen in the drug-shops, and appear to be 
known as tiiia kachang or dudhia. They can with difficulty bo distinguisluHi 
irom the roots of . 4 ., hBterupHylHim. 

II. Poisonous Aconites that contain bikhaconithe (in one species) 
and pseudaconiiine (in gome at least of the others). These j’oote are in 
under the names “ Nepal Aconite,” Ush, bihh, ete. 

[G/. Herbert, TrawZs, 1677, 369.] They can very appropriately, therefore, 
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ACOHITUM 

POISONOUS ACONITES CONTAINING BIKHACONITINE spicatum 

I^epal Aconite 

be collectively designated as the East Himalayan Aconites, for although 
one species exists in Kuna war and two in the mountains of Assam and 
Manipur, their headquarters commercially are Sikldm and Nepal. They 
are the Nepal Aconites of the shops of Calcutta. The important forms of 
the series are : — 

A. Faleonepi, Staff, l.c. 163-5 ; A. ferox, Royle, Illust. Him. Bot., 

47 (in part) ; PZ. i., 28 (in part). 

This plant occurs in the sub-alpine and alpine Himalaya of Garhwal, and 
a well-marked variety of it (which Stapf calls intUohuw) was collected by 
Mr. Minniken in Nagli, Bashahr, where it is known as kalamohra (or the very 
poisonous mohra). 

A. laeiniatum, Stapf, l.c. 168-9; A. ferox, var. laciniata, Bruhl, 
l.c. V., pt, ii., 11 (in part) ; Agri. Ledg., 1902, No. 3, 96. 

This plant comes from the suh-alpine and alpine Sikkim, where it is Sikldm Aconite, 
called (so Rogers informs us) Icalo-hiJsiiuma — a name that doubtless would 
mean the poisonous bihhuma, in contrast with the non-poisonotis bikhuma 
(.4. jtaintfiixtni above). This isolation of A.. Uieiniafttnt. from the true bikh is 
interesting and important. It shows that it is recognised locally as only a 
substitute or adulterant for the true root, and in fact it would seem to bo ex- 
clusively so used. Apparently it is the kalabachnag of Moodeen Shei’iff, and 
very possibly the kalakut of other writers. The root is if anything larger than 
the most prevalent “Nepal Aconite” of Sikkim (. 4 .. siticatum below) and 
has numerous circular scars, indicating fallen lateral roots, so abundant and 
regular as to resemble nodes or joiirts. In transverse section the tuber seems 
to differ from that of .-i. splentum by the absence of the so-called inner ring of 
vascular strands enclosing the pith. 

A. lethale, Ori/fith ; Stapf, l.c. 175-6 (the Mishmi Aconite) ; and 
A. nagrarum, Stapf, l.c. 176-7 (the Naga hills and Manipur Aconite). 

It is probably safe to regard these as the most eastern members of 
the series. 

Stapf views the aconite of the Akhas as being very possibly the true 
A. apicatunt. [Of. Lewin, Arrow-poiaona, in Virchow, Arohiv. Path. Anat, 
und Phys., 1894, 138, 289.] 

A. Spicatum, Stapf, l.c. 165-8; A. ferox, var. spicata, also var. D.E.P., 
crassieaulis, Briilil, l.c. v., pt. ii., 110; A. ferox, FI. Br. Ind., i., 28 (in i., 87-91. 
part) ; Agri. Ledg., 1902, No. 3, 94-6 (in part) ; and later by Duristan Nepal 
and Andrews, Trans. Oliem. Soc., 1905, Ixxxviii., 1636-60. This is Aconite, 
the most abundant, most robust, and most characteristic species of 
alpine Sikkim and Chumbi. 

The chief “ Nopal Aconite ” of Indian commerce, the bikh, biah, the otivasa 
(very poisonous biah) of Sir Walter Elliot ; the mitha-biah, aringi-biah. dagru, 
bachnag, or talia of Indian wi’iters, and the aingkt jur or aingia khar of Taleef 
Shereef (Playfair, transl.), 1833, 107. Its poisonous principle has been called 
bikhaconitine by Dunstan and Andrews, and described as closely related to 
pseuc/aoonitine both in its chemical properties and physiological action. 

The roots are very large, and when fresh are soft, , flexible and pale-coloured, 
but when quite dry they are; hard, dark brown or black externally, and of a 
brownish-red internally. The half-dry root when out resembles horn (hence 
the nanro singyi or aingya-bia), but as it matures and dries it becomes hard and 
has darkor-colourod portions developed as embedded irregular patches within 
the tissue. Those patches often appear like resin in consistence. In transverse 
section Stapf says tho tubers are seen to possess cambium strands, continuous 
and forming a more or less sinuous ring., The secondary sieve-strands of the 
mother tubers are not encased in sclerenchymatio sheaths. The samples 
examined by me might perhaps be properly described as having tho vascular 
strands in the form of an irregular sharply pomted star, enclosing a small central 
pith surrounded by a secondary rmg oif . bundles. To protect the roots from 
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Molix’a . 

Method of being weevil-eaten they arc often preserved in cow-urme. 1. Ins may aecotmt 

Preservation. colour of some parcels, and may perhaps explain the name Icakt 

(black) often given to these, though most writers seem to prefer to translate 
hala when given to an aconite as meaning deadly. This is the root exported 
from both Nepal and Sikldm to Calcutta. It has been pointed out that Nepalese 
traders have been in the habit of draining their supplies from the Sikkim as 
well as the Nepal side of the Singaleelah range, but that recently the facilities 
of the Himalayan Railway at DarjeeUng have begun to make the Sikkim supply 
by far the most important. As indicative of the very poisonous nature of this 
plant, mention may be made of the fact that the sheep have often to be muzzled 

in the Sikkim Terai. [Of. Kew Mua. Guide, 1907, 9,] 


III. Poisonous Aconites, one at least of wliioh contains 
pseudaconitine; they are in Northern and Western India traded in 
as “White safed-hihh, safed-hachnag or some ''derivative of the 

word mohra (a word which like MJeh denotes a deadly poison). They also 
constitute grades of the so-called “ Nepal Aconite ” of Indian commerce, 
and are the Central Himalayan Aconites, those found in the shops of 
Upper and Western India. 


Bashahr 

Aconite. 


Poisonous 

Honey, 


A. deinopphlzum, Stajif, l.c. 158-60 ; A. ferox, var. atrox, Watt, 
Agri. Ledg., 1902, No. 3, 97 (in part). 

This interesting plant was collected in Bashahr (Jani Kanda) by Mr. Minnikon 
and said to bear the local name of mohra, but it is believed by Stapf to have 
been very possibly the maura hikh of Cleghorn, the mitha-dudya of Aitohison 
(Trade Prod. Leh, 175), and the plant referred to by Madden (Journ. As. Soo. 
Beng., 1846, xv., 95). It is thus very possibly met with throughout the 
Central Himalaya from Kunawar to Nepal, and has been collected by Mr. Duthie 
in many parts of Kumaon. Moorcroft spoke of the abimdance of aconite (possibly 
tliis species) in Kumaon, and supposed the stupefiant effects of the honey from 
certain localities to be due to the bees feeding on aconite. Dunstan and Andrews 
on the examination of fresh, more accurately determined roots, have arrived at 
the conclusion that the present species is that which should be regarded as 
affording the alkaloid pseudaconitine of previous reports. The existence of that 
alkaloid in certain forms of Indian aconite appears to have been first made 
known by Schott (1857), elaborated by Hiibachmann (1868), and worked out 
in every detail by Dunstan and Carr (Trans. Ohem. Soc., 1897, reprinted in 
Agri. Ledg., 1897, No. 19; 1898, No. 3). These distinguished chemists 
give full particulars of the properties of the alkaloid and its decomposition 
products. It would appear that pseudaconitine may physiologically be regarded as 
identical with aconitine, though very much more active. The chief objection to 
its extended use is the difficulty of obtaining a continuous supply of tho root 
of uniform quality. It seems, moreover, probable that this plant is ixot 
separately recognised by the collectors of and dealers in drugs, but is confused 
with the following : — 


Garhwal 

Aconite. 


White 

Aconite. 


A, Balfoupii, Siapf, l.c. 160-3 ; A. ferox, Wall., FI. As. Far., 
i,, 35 (in part) ; Balfour, in Edinh. New. Pfiil. Journ., 1849, xlvii., 
366, t. V. 

Tliis corresponds with a large portion of the .4. ferojc, car. uU'ojc, Walt (Agri. 
Ledg., 1%^% No. 3, 97-8), and includes also ferojo uar. poiyseHSxa, Bru/iL It 
is met with in the sub-alpine and alpine Himalaya of Garhwal to Nopal, aiul 
seems to bo known by the vernacular names gohriya and hanwa or hlmnwa. At 
present it is doubtful how far the following names belong to this species or to 
A. (Jeinoiytiizum ; phatikia, kawriya, dili/ya, dhanla, dhumuriya, jhirina, ol<i, 
Mr. Duthie observes that every valley has its own names for its aconites, ami 
even different names for the same plant when of a different shade of colour. 

The difference between the roots of a. aeitiot~rhisium, and A. Hai/onyii is not 
very great. The latter is shorter and thicker than the former, and has always 
hardened sharp rootlets attached. The former is that which comes most largely 
into the markets of India as Whit© Aconite, safed-bikh, safed-hachnag. Ac- 
cording to Native opinion it is the most valuable and certainly the most ex- 
pensive form in the bazars. It was furnished to me under the name of 
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POISONOUS ACONITES CONTAINING INDACONITE chasmanthum 

Medicinal Aconite 

“ A. mipeiiifM, Linn.,’" but it would seem that north and west of Oawnpore 
this is the hikh of the Indian drug shops, whereas south and east hihh would be 
ji. spieatum. The white-&iA:/i. root is easily recognised : when dry it is brittle and 
white in section, has a farinaceous structure in some respects like that of bikhma, 
but it is distinctly poisonous and must, therefore, be carefully distinguished. 

It is usually about 2 or 3 inches long, broadest at its immediate extremity, and 
gradually and rmiformly tapered to a long sharp point below. It is nearly 
always perfectly straight and the cuticle is of a chestnut-brown colour, smooth, 
though at the same time irregularly contracted into exceptionally large folds. 

In transverse microscopic section its roots are seen to have an interrupted ring 
of large cambium strands. These are either irregularly horseshoe-shaped or 
elliptical and arranged round the pith, which frequently becomes cavernous. 

Occasionally also a few single cambium bundles are seen scattered throughout 
the fundamental tissue. 

I understand that Prof. Dunstan has found, on analysis of a sample of 
•white-bikh from Dudatoli, that daughter tubers contain nearly 1 per cent, and 
the mother tubers per cent, of pseudaconitine. 

The plant which Briihl named as uar. poiysehisa was supplied by Mr. J. S. C. 

Davis of Alrnora. When received by me the samples bore the names phutkia Almora 
(fatkia), said gobaria — names which recall some of those reported by Duthie as Aconite, 
given in Garhwal. Recently Davis has obligingly furnished further material, 
as also a translation of a report which he had received from the political Peshkar 
at Garbyang. It would seem that at Garbyang, aconite root is designated 
mitha but that there are two forms, (a) fatkia and (&) gobaria. The former is 
a smaller and less poisonous plant than the latter. The roots furnished were 
found to have a white farinaceous structure with a single irregular ring of 
cambium strands. 

IV, Poisonous Aconites that contain indmonHe. This may be 
accepted as a series that corresponds botanically with the most 
valuable medicinal aconite of Europe and America— -viz. A. H^dpellus. 

Stapf has shown that the true A. fN^apelltis nowhere exists in India. 

The world’s supply of medicinal aconite is, in fact, derived mainly 
from the cultivated plant, and comes very largely from Germany. 

But there are one or possibly two indigenous aconites met with in the 
extreme western division of the Himalaya and adjacent hills of the 
Pan jab that seem worthy of a place in this section : — 

A. chasmanthum, Stapf, l.c. 142-4 ; A. Napellus, var. spicatum, 

Duthie, Rec, Bot. Burv. Ind., i.. No. 3, 37 (in part) ; A. Napellus, 

Stewart, Pb. PL, 1-2; Dunstan, Agri, Ledg., 1897, No. 19, 377; 

A. Napellus, var. Mans, Goris, in Bull. Sc. Pharm., 1901, iii., 112; 

A. Mans, Watt, Agri. Ledg., 1902, No. 3, 101 ; also dissectum, Watt, 
l.c. 100 (in part); Dunstan and Andrews, Contrib. to Knowledge of 
Aconite Alkaloids, Trans. Chem. Soc,, 1905, 1620-36. 

This very beautiful species occurs on tho sub-alpine and alpine Himalaya Kashmir and 
from Chitral to Kashmir, and also on the mountains of Hazara, between altitudes Hazara 
of 7,000 and 12,000 feet. It is the mohri of Hazara ; tiUa, kachang, dudhia, piun 
of the Himalaya, and han-bal-nag of Kashmir. According to Dunstan and Andrews 
its roots contain indaoonitine, an alkaloid which represents a compound inter- 
mediate between aconitine and pseudaconitine. Cash and Dunstan (Proo. Roy. 

Soc., 1906, 468) have pomted out that its physiological action differs in degree 
only, and not in kind, from the two alkaloids just named. Samples have 
been furnished by Indian chemists and druggists as ” True Aoonitum 
Napellus.” One contributor sent it under the name of mitha zaher. Davies 
{Trade Report) alludes to 20 seers of mitha tiUa as annually exported from 
Peshawar to Kabul. Moodeen Sheriff mentions the cireximstance that a very 
small and highly poisonous root is sold in Northern India but never seen in. tho 
south. It differs from that of a.. Xapeiinet by being smaller, shorter but com- 
paratively thicker. The tubers are seen in cross-section to have the cambium 
continuous, forming a more or less sinuous or star-shaped ring. The remains 

23 



adenanthera 

PAVONINA 

B,ed-wood 


THE SWEBT-FLAG 


of the stem are nearly always found on its upper oxtremiiy. It is not moro 
than, one inch or an inch and a quarter long. Is of a black colour ; c.urvcd, 
densely coated mth short sharp thorns (lateral rootlets), and is iorininatcd 
by a short, hard, smooth and pointed beak. In tho dry stalo it has a horny 
or cartilaginous fracture. 

A. soong“apieiira, Staff, l.c, 141-2; found in Gilgit. 

Gilgit Aconite. Of all the Indian forms of the genus this comes nearest botani(;a]ly t o 

A. mipellufi, Linn. The root does not appear to find its way i.o the ba/iU’s of 
India. This species has not as yet been ehemioally invc'stigaied, and it is just 
possible that it may be found to contain aconitine, 

D.E.P., AOORUS CALAMUS, Awm. ; FI. Br. Ind., vi,, 555; Aroidk^b. 

i., 89-102. The Sweet-flag, baeJia, sJiadgrantha, mshamhu, etc. The imported Persian 
Sweet-flag, rhizome is known as Idl-vach or hdl-vekhand. The medical treatise which 
constitutes The Bower Manuscrift (Hoernle, transl.) makes repeated 
mention of this drug. 

It is the Calamus aromatiem of mediaeval writers, and possibly the Acoron 
of the Greeks. It is a semi-aquatic herb occurring wild and sometimes culti- 
vated, from Kashmir to Assam, Manipur and Burma, and to the mountains of 
Central, Western and Southern India. It is most abundant between altitudes 
of 2,000 and 6,000 feet. An essential On. prepared from the leaves is used in 
England in the preparation of a hair-powder, and from 1'3 to 2-6 per cent, of a 
yellow neutral essential oil may he extracted from the rhizomes, which like the 
other parts of the plant owe their property to the glucoside acorin. Gilde- 
meister and Hoff maim {Volatile (written under the auspices of Schimmel & 

Oil. Go.), 302) say that though the oil has been repeatedly examined no satisfactory 

insight into its chemical nature has been obtained. It is used in “ the manu- 
facture of liquors and of snuff,” but is less in demand than formerly for medicinal 
Medicine. purposes. Native medicau practitioners consider the xMzome in large doses 

an emetic, in small doses tonic or stomachic and carminative. It is prescribed 
in cases of fever, rheumatism and dyspepsia, as well as for flatulence, even in 
infants. It is also a pleasant adjunct to tonic or purgative medicines, and as 
an aromatic stimulant is recommended for catarrh and distressing coughs. Dr. 
Childe, Second Physician to the Sir Jamsetji Jijibhai Hospital, Bombay, tried an 
authentic tincture for malaria, dyspepsia, dysentery and chronic bronchitis, 
and after careful experiment pronounced it inert. Linschoten, who studied 
the cultivation of sweet-flag in Gujarat and the Deccan (a.d. 1598), mentions a 
prepeiration called araia (a mixture of the rhizome of sweet-flag with garlic, 
cumin seeds, salt, sugar and butter) which was used as a strengthemng medicine 
for horses. Nicholson {Man. Coimbatore, 247) refers to its use in tho treatment 
of foot and mouth disease. [Gf. also Taleef Shereef (Playfair, transl.), 1833, 34,] 

It is generally stated that a considerable demand exists for sweet-flag spirit 
Mavouring, as a E’lavotjring for gin, boer, etc., and that the supply is obtained from tho 
Broads district in Norfolk, In India it is said to ho similarly employed in the 
manufactm'o of aroma, tic vinegar. The rluzdmes of the bazars come mostly 
from the lower hills of Northern and Eastern India, hut the imported Persia, n 
Trade. expensive. As an illustration of local Trade, it nuay bo 

observed that Mr. Coldstream mentions an export duty charged on sweet-flag 
in Sarmor State, but the root can be purchased there' at the rate of 12 .seers 
per rupee. No particulars are available as to the total Indian trafle or the 
foreign exports, if such exist, but a large supply is obtainable. Sir W. Lawrence 
{Valley of Kashmir, 72) speaks of it as an abundant wild plant in Kashmir, and 
the same is true of most if not all of the warm temperate tracts. [ For Chemical 
and Medical opinions and results consult Thoms, ArcMv. der Pharm., 188(5, 405; 
Yearbook Pharm., 1886, 161; 1888, 131; Joum. Ghem. Indusi., 1901, xx., 833, 
1237; 1902, xxi., 1296; 1903, xxii., 317; Pharmacog. Ind., iii., 639; Ktmny 
Lall Dey, Indig. Drugs, 9 ; H.H. Sir Bragvat Singhji, Hist. Aryan Med. He., 
52; etc.] 

1 -^I^ENANTHERA PAVONINA, iimt.; FI. Br. Ind., lu, 287 ; 

BedSandal- (Gamble, Man. Ind. TMs., 287; Cooke, FI. Pres, Bomb., i„ 438. 

ysrood. LEGUMINOSiE. 
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ADHATODA 

INSECTICIDE AND AI^TISEPTIO vasica 

Basunti 

Red- wood (occasionally called Red Sandal-wood or Coral Wood), the rukta 
kanchan, rakta kamhal,ranjana, mandakaich, tJiorlagunj, val, bari-gumcM, etc-, QtQ. 

Sometimes incorrectly called rakta-chandan {Ptevoenv-imH santeiiiMift), A large 
deciduous tree met with in the moist forests of Bengal, Assam, Bombay, Madras 
and Burma, and readily propagated by seed. A Gtnvn (madatia) is said to be Gum. 
afforded by it. The wood is powdered and used as a Dye, and is the red paste Dye. 

{tilak) with which the Brahmans colour their foreheads after bathing. Taylor 
{Topog. Stat. Dacca, 1840, 53) says a decoction of both the seeds and wood is used 
in pulmoirary affections, and as aii external application in clironic ophthalmia. 

The Timber is much employed for house-building and cabinet-making. The Timber, 
seeds, wMch are sometimes eaten, are bright red and therefore used for ^Domestio. 
rosaries and as weights (about 4 grains). Ground to a paste witli borax they 
form a useful cement. 

ADHATODA vasica, J^ees : FI Br. Ind., W., 540 ; Acan- 
THACE.®. The arusa, adulsa,bahas, vasa,hasunti, rus, adhatodi, maya, etc. i., 108-10. 

A sub-Eerbaoeous busb, found tbroughout the warmer tracts of India up 
to altitudes of 4,000 feet, and usually very abundant on the Sub- 
Himalayaii tracts but much less common in Western and Southern 
than in Eastern India. G-regarious and found in large patches, but 
where it does not grow as a weed it is often semi-cultivated in hedgerows, 
and under these latter circunistanocs often attains the proportions of 
a large bush. 

Hooper {Handbook Imp. Inst., 1897, ser. No. 10) incorporates all the in- 
formation available up to that date and should be consulted. Subsequent 
investigation has mainly consisted in careful therapeutic tests, with the object 
of ascertaining the medichstal value of the plant. The results of the inquiries Medioime. 
will be found in tlie Rc230rt of the Indigenous Drugs Committee of India (L, 38, 

68, 183, 386-418, 497). It may be observed here that the verdicts of recent 
trials in Indian hospitals may be said to confirm belief in the plant as affording 
relief in chronic bronchitis and asthma, but to preclude acceptance of its reputed 
virtue in cases of phthisis. The medicinal properties of this plant are mentioned 
in The Bower Manuscript, recently translated by Dr. Hoernle. It is there 
called vrisha (85, etc.). 

The leaves are sometimes boiled with the sawdust of jack-wood to make a 
yellow Dye, They seem to bo most frequently employed, however, as or with Dye. 

Manure, being either put on to the fields just before the rains and ploughed 
in, or scattered over rice-fields recently flooded. It does not seem established 
whether this agricultural utilisation is as a preventive against noxious insects (see 
below), or in recognition of the quantity of potash which they contain. At all 
events it is one of the principal plants employed in India for the preparation of 
pearl-ash. It appears also to bo used not infrequently for gunpowder CisCARCOAL, Domestic, 
and in Bengal the wood is turned into Beads. In the Naga hills the stems are 
•used in a kind of augury. 

Considerable difference of opinion prevails regarding the use of Atihutoan as 
an insecticide and antiseptic. In The Journal of the Pharmaceutical Society Insecticide. 
(April 7, 1888), Hooper announced that he htxd discovered the active principle 
of the plant to bo an alkaloid, which ho called vasicine, hut seven years later 
Prof. Giacosa of Turin (at the instance of Sir Lauder Brunton) threw some doubt 
on this discovery, by stating that though, ho had found the leaves rich in 
Iiotassium nitrate (and therefore a valuable green manure), he had foimd no Manure, 
alkaloid. In 1897, however. Hooper’s discovery was fully confirmed by Dr. W. G. 

Boorsrna of Java, who added interesting suggestions as to the use of vasicine 
both as a drug and as an insecticide. Although the insecticide property would 
thus scorn ostublishod, it has been found by practical experiment that vasicine 
cannot bo used, as at present available. A tartrate is in the market, but cheaper 
and equally efficacious insecticides already exist. The use of the leaves, both 
as a green manure and as a poison to pests, especially on inundated ground 
(originally pointed out by me in 1887), might .with advantage be further in- 
vestigated and recommended to cultivators in loc^ties where the plant abounds. 

[Of. Taleef Shereef (Playfair, transl.), 1833, 12; Voelcker, Improv. Ind. Agri., 

1893, 107.] , : 
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Fruit; Rutace.®. 

A small tree found here and there both wild and cultivated throughout 
India and Burma. It is sacred with the Hindus, the leaves being specially 
suited for the worship of Siva (Jones, As. Bes., 1790, ii., 349-50). It is all 
but universally known by its Sanskrit name bilva, a word which appears in some 
form, such as bel or hael, in most modera languages. The fruit is generally 
called snp/iaZ. By the early European writers it was called Cydonia Bengalensis 
or Bengal Qnihce, and by others was confused with Cratmva reilgiomi (which 
see, p. 429). Garcia de Orta, followed by his reviewer Clusius {Arom. Hist., in 
Hist. Exot. PL, 1605, 233) early in the 16th century, called it Marmelos de 
Bengala, and he and other writers make special mention of the value of the 
fruit in the treatment of dysentery. Jacobus Bontius [Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. TJtH. re Nat. et Med., 1658, 98) terms the fruit Malum 
eydonium. Rheede {Hort. Mai., 1686, iii., t. 37) calls it covalam, but 
Rumphius, who wrote in 1750, makes no mention of it. Turning now to tlie 
Arab authors : Serapion describes three drugs under the names bel, fel and sel, 
but does not sufficiently distinguish these one from the other. Avicenna treats 
fel and bel as synonjrmous, and tells us that it is a drug with virtues ver^ similar 
to the “ Apples of Mandragora.” \Cf. Paulua Mgineta (Adams, transl.), iii., 448,] 
The Mahhzan-el-Adwiya describes the fruit as cardiac, tonic and astringent. 
In ancient Sanskrit poems this tree is frequently alluded to, and by Hindu 
physicians it is much extolled. \Cf. The Bower Manuscript (Hoernle, ti-ansL), 
14, etc. Pharmacog. Ind., i., 277.] 

There are believed to be several varieties, distinguished by the size and 
shape of the leaflets when taken in conj\inction with the size, shape and texture 
of the fruit. The main distinction may be said to bo into the wild state, with 
small, hard, round, very astringent and unpalatable fruits having numerous 
seeds, and the cultivated conditions with large, often oblong fruits, having 
frequently a comparatively soft rind, a richly flavoured and copious pulp with 
only few seeds. It has been observed that whilst in Northern, Western and 
Central India the wild fruits are very intoxicating and are often used as a fish 
poison, no such character attaches to the cultivated fruit. This curious ob- 
servation deserves further inquiry. From the Banj^b comes the statement 
that a form loiown as kagzi has a conically shaped fruit, while the cultivated 
plant generally met with is known as bil, andfmther that the wild condition (with 
small round fruits) is distinguished as the billan — a name given in other pro- 
vinces of India to i<'ttroHia. [Cf. Joret, Lea PI. dans HAntiq., 1904, ii., 286.] 

The hael is usually grown from seed, but in Burma advantage has been taken 
of the fact that it frequently sends up shoots from the roots, to propagate the 
approved races by root cuttings. It is generally stated that in from 6 to 8 years 
the plants will begin to fruit, and that when about 25 to 30 years old, tho trees 
may be regarded as in full bearing. When grown for medicinal purposes only, 
a small roimd fruited form, much like the wild plant, is preferred, and it is main- 
tained by the Burmans that the best results are secured when that plant is 
grown on dry, open, rich soil. 

Bael takes ten months to ripen, and it may be said to come into season xisually 
during March and April. In some cases it can be had in December, January 
and February, but in such instances the fruit has most probably been forced. 
On the other hand, fresh fruit may bo procured as late as Juno, having been 
simply left on tho trees until required. 

A reddish-brown Gum is sparingly obtained from the stem, A gummy 
or mucous substance is secreted within the cells of tho fruit, and thus 
around the seeds. This is universally used as a Cement, and if carefully 
mixed with lime will be found a clean and useful article that will set 
rapidly and firmly. It is reported to be obtained more copiously from 
tbe wild than the cultivated fruits. In Northern and Central India it 
is in special demand for the construction of wells, since it sets firmly, 
takes a fine polish, and is not afiected by water. The pure mucus 'is 
spoken of as a valuable Varnish for pictures and as a gum or glue of 
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special merit, where extra security and, at the same time, neatness are 
desired. It is reported to give brilliancy when added to water-colour ] uimel Paint, 
paints. In Burma it is commonly mixed with paint as a dryer and to 
give a glossy surface. But perhaps the most remarkable use of this 
substance is that recorded in connection with the Madras Presidency. 

In Madura it would appear that the yogis (Hindu devotees) employ the 
pulp of the fruit as a half am or substitute for oil. Eor this purpose a 
ripe fruit is placed on the hearth until it bursts. The pulp is then re- 
moved from the shell, and a little water worked up with it until a glutinous 
material has been produced. After being purified, the pulp is rubbed 
over the body. A bath is then taken, when the pulp acts as a detergent 
and imparts a refreshing and coohng sensation. Of South Arcot it is 
stated that the mucous fluid only is used for the above purpose, and that 
it is rubbed on the hair in place of oil by the poorer classes or is employed 
as Soap in washing garments. The Dutch in Ceylon used formerly to soap substitute, 
prepare an Essential Oil {or attar) from the rind, known as Marmelie Essential ou. 
Oil (Journ. Agri.-Hort. Sog. Ind. {Proc.), 1857, ix., 134). A Perfume perfume, 
is also distilled from the flowers. 

The Medicinal properties of bael fruit are so well known that they Medicine, 
need hardly be detailed. The fresh ripe fruit is eaten as an article of 
Food by the poorer classes only, more especially the aboriginal hill tribes, pood. 

By others it is mainly consumed as pickles or preserves or as a refreshing piokies. 
and mildly laxative drink or sherbet. Most writers say that the half- sherbet, 
ripe fruit is extensively employed in India as an astringent, digestive and 
stomachic, and is prescribed in diarrhoea and dysentery, and often proves 
effectual in chronic cases when all other remedies have failed. For these 
purposes, however, according to some writers, the wild fruit is preferable 
to the cultivated. It is certainly much more astringent, contains a larger 
amount of the gummy substance already mentioned, but has an objection- 
able quantity of seeds and only a very small amount of pulp. On the other 
hand. Colonel J. Parker (Medical Storekeeper to Government, Bombay 
Command) writes {Rept. Gent. Indig. Drugs Comm., l.c. 138), “Natives 
do not use the unripe feuits for medicinal purposes, but the pickle prepared 
therefrom is considered to be admissible in illness when other forms of 
pickle are said to be contra-indicated. The half-ripe fruit is adopted by 
the British Pharmacopoeia, but the rind only of the ripe fruit is used at 
this Depot in the manufacture of Extractum Belae Liquidum.” Moodeen Liquid Extract. 
Sherifl recommends for medicinal use a synip made of the pulp of the syrup, 
ripe fruit, as more especially serviceable for chronic affections, and a Powder, 
powder of the pulp of the half-ripe fruit for acute diseases. He says of 
the last preparation that it is specially useful in altering the nature of 
dysenteiic motions rather than in reducing their frequency. 

The sun-dried slices of bael (generally known as helgiri) may be seen sliced Baei. 
in every drug shop of India. They are not supposed to be injured by 
time, if kept perfectly dry, but in Europe the same beneficial results have 
not been attained with this drug as in India, a circumstance explained 
by European physicians by the theory that the dry slices deteriorate 
when kept for more than one season. Dymock says, “ The best pre- 
paration of bael-fruit is a Marmalade made from the full-grown but Marmalade, 
still tender fruit, cut in thin slices ; it keeps well, which is not the case 
with the conserve made from the pulp of the ripe fruit that is usually 
met with in the shops.” 
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The Root-bark addition to the fruit, the root-bark is viewed as medicinal and 

Medicmai. employed in the treatment of intermittent fevers. The former is_ one 
msarnuia. of the cliief ingredients in the much-talked-of dasamula of Hindu medicine 
— a preparation from ten roots. The leaves when fresh are made into a 
I’ouitiocs, Poultice and used in ophthalmia and maggot-infested wounds. The 

Juice. Juice expressed from the leaves is hitter and pungent. Diluted witli 

water it is highly spoken of as a remedy in catarrh, fever and biliousness. 
It may be preserved by being boiled in oil. The leaves are eaten in order 
to destroy the desire for food, and are so employed hj sadhus. Bael fruit 
is employed in the treatment of scum in vinegar manufacture (seep. 1110). 
Timber, The Timber, yellowish-white, mottled, close-grained, hard, has no heart- 

wood, is not very durable and is readily attacked by insects. It weighs from 
40 to 50 lb. per cubic foot. When freshly cut it has an aromatic smell. Ac- 
cording to certain Hindus it is sacrilege to cut this tree down, but chiefly when 
cultivated and more especially when near temples. In the wild state, or when 
the tree has been neglected or has been killed, it may be felled and the timber 
utilised even for fuel or charcoal. It is used in the construction of sugar and 
oil mills, carts, agricultural implements, and, according to some writers, in the 
construction of idols, combs, and beads for certain rosaries. In the histitutcs of 
Manu (ii., 45) the wood is given as an alternative with that of ismea fronaonu, 
whence the Brahman sticks may be made. 

Trade. Although there must be a very large local Trade in bael, nothing in the way 

of actual returns can be quoted. The dry fruits sell at about Rs. 1 per 100 and 
the green fruits at less than half that figure. The dry pulp (belgiri) can be 
purchased at about Rs. 20 per cwt. Although several firms, such as the Great 
Eastern Hotel Company, Ltd., in Calcutta, regularly manufactiu-e the mar- 
malade, the article does not appear to be exported to any appreciable extent. 
In the London “ price-current,” quotations are given of dried and sliced fruit 
fetching from Id. to 4d. per lb. It is often observed, however, that the market 
is neglected and the demand very limited. 

The dried fruits, with pulp excavated, are largely employed as boxes in 
M^hieh to store medicines, sacred ashes, etc. Small ones are beautifully carved, 
SaufE-boses. and made into Snufe-boxes. A considerable trade is done all over India in 
these ornate boxes, but it is feared that the majority may in reality bo 
made from the small hard fruits of JS’erontu, rather tlxan of Mate.. In tho 
snuff-boxes made at Peshawar there is a considerable export to Kabul and 
Lower India. Ganjam, far to the south, is famed for its charmingly earvod 
snuff-boxes — these show the 10 incarnations of Vishnu. Charged with gun- 
Pireworks. powder, the small dry fruits are also employed as bombs in Firework exhibitions, 

Jleuds. Very young fruits (about half an inch in diameter) are used tis Bead-S and aro 

arranged alternately in necklaces with the seeds of xitw.ovnrtniH aauUrttn 
(the riidrak). These are specially worn by religious men of tlio Siva soot. Tho 
wood ground down on a stone to a paste, with a little water, is often employed 
alone or in combination with sandal- wood to give the white transverse ciisto 
markings on the forehead of the Sivites. 

[The following works may be consulted, in addition to those indicated above 
or mentioned in the Dictionary : — Buohanan-Harnilton, Stat. Acc. IMnaf,, 1833, 
163; Journ. As. Soo., 1819, vii., 264; Ainslie, Mat. Ind., 1826, ii., 18B ; Talee'f 
Sheer ef (Plst-yfedT, transl.), 1833, 42, 64; Joum. Agri.-Hort. Soc. Ind. (Proe.), 
1857, 133 ; 1859, x., 157 ; 1863, xii., 348 ; 1865, xiii., pt. ii., 61 ; 1869 (n.s.), i., 
pt. ii., 58 ; 1872, iii„ pt. ii., 14-26; Basu, Agri, Lohardaga, 1800, i., 130 ; 
Moodeen Sheriff, Mat. Med. Mad., 1891, 84-7 ; Bull. Dept. Agri., 1806, Nos. 2, B; 
Innes, Jungle Prod., 18^8, 8; Banerjei, Agri. Cuttack, 1893, 191 ; Woodrow, 
Card, m Ind, 1899, 217 ; etc., etc,] 

AESCHYNOMENE ASPERA, Liyin.; Roxb., 

1806, xxiv., 156 ; II. Br. Ind., ii., 162 ; Gamble, Man. Ind. Timbs., 

1902, 237 ; Prain, Beng. Plants, i., 418 ; Dutiiie, II. U'p'per Gang. Plain, 

1903, 271 Leguminos^. The sMa (Hind.), sola (Beng.)-~a word 
corrupted into solar by English writers and manufacturers ; is also 
atunete, benda, pani (water) -jfcwMa, hagdia, kagdia-dhendor, etc. The 
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present species is often designated in Bengal and Assam, hhat (white or rice- 
like) -soZa or fliul (flower or soft) -soZa, in order to distingnisli it from— 

AE. iRdiea, Linn.’, the hat or hath (h^xd)-sola, huMla, hathia- 
dhendor, eto. The GhirmilU or sirmilli is Seshania and not .Mschy- 
nmnene — a plant often used as a substitute for soZa. 

The former species is a floating bush, with sensitive leaves, found on land Habitat, 
annually inundated or within the margins of tanks or lakes throughout Bengal 
and the greater part of Assam ; is frequent in Burma and also pro.sent in South 
India. The latter, a taller more bushy plant and much less aquatic in habit, 
represents the genus in the other provinces, is found in Bengal, Assam and 

Burma only above water-level, or on land temporarily flooded. Neither species ^ 

is systematically cultivated, but in November and December the upper portions 
of a spurn bearing pods are severed and throwix on the water and the Distribution, 

seeds thus become self-sown. The roots also are perennial. By February- Seasons. 

March the pods are ripe and the pith-yielding shoots over-ripe ; the stem then 
becomes dry, shrunk and discoloured, whilst a large cavern forms along the 
centre. The plant usually grows in from 2 to 4 or 6 feet of water, and when 
.foimd living above water-level it appears to be mxhealthy. .It is often seen 
in the corners of rice-fields, but as a rule is viewed as a pernicious weed, and 
accordingly uprooted. 

Roxbui'gh would appear to have been the first person to draw attention 
to this plant and its economic uses. He recommended its adoption as a sub- 
stitute for cork in the manufacture of swimming-jackets and lifeboats. But Cork Substitutes, 
it is curious that he makes no mention of its use in the construction of hats 
{sola-topis). In Bengal and Assam the workers in Pith usually belong to the Manufacturers. ' 

Malakar or Mali caste of Hindus, who as a rule acquire the hereditary and 

exehxsive privilege of manufacturing garlands for ceremonixil use in certain 

districts. The thicker portions of the stems only are cut into lengths of 2-3 feet. Preparation. > 

These are tied into bundles and stored until dry, when the brown bark is re- 
moved and the pith cut up as required. If intended for the manufacture of 

hats, caps, or frames of puggries, it is split into thin sheets. For this pxu’pose i; 

the stem is held in front of the operator and with a long thin, sharp knife I 

is stripped spirally, the knife being made to travel round and round Stripping, 

within the tlxickness until the whole stem is redxieed to a sheet not 

much thicker than note-paper. Hats, etc., are worked up on wooden or clay Hats, eto. I 

moulds, and, if honestly made, are built up layer upon layer of sola sheets i 

pasted one on the top of the other. By dishonest makers a large proportion . 

of paper is intermixed with the pith, thus adding greatly to the weight of j 

the hat and lessening very materially its insulating power (to the rays of the sun) \ 

wherein lies the sxxperiority of the pith hats {sola-topis) over all others used in J 

the East. I 

In the Roorki district the pith from inaien, is very largely used for | 


sola-topis with a surface-dressing of Bengal pxth. Owing to its hardness, this 

form of pith cannot be split into the very thin sheets needed for flower manu- Hower 

faeture. If pith be required for this purpose, or for weaving into mats, the Manutacture. 

debarked stalks of JE. aapem are drawn between bamboos fastened upright 

in the ground at various distances apart, or are flattened by means of smooth 

stones. By either of these methods the pith is compressed, and will retain the 

form thus given it until moistened, when it again expands. To make a flower, 

the strips of sola are comisressed in such a manner that in transverse section 

they are more or less triangular in shape, and along the surface, corresponding 

to the base of the triangle, parallel linos are cut. The strips are then sliced 

transversely with a sharp knife into very thin pieces. The pointed ends of the 

triangles are inserted into slits made on another stick of sola, intended as the 

stalk of the flower. When the required parts have been thus inserted into 

their places a brush, moistened in green-coloured water, is made to touch the 

outer whorl of triangles. These instantly expand and become the sepals of 

the rose or other flower. A brush, moistened in pink or other coloured water, Swell when 

next touches the inner whorls, and these, obeying the magician’s wand, expand moistened. 

into petals, and are bent while stiU flaccid into the desired positions. The slits 

cut lengthwise along the compressed sticks of sola are now seen to open out 

into potaloid teeth. Stamens are formed of .thin strips of pith, upon the ex- Stamens or 

tremities of which, particles of sugar (ficoith a coloured saccharine fluid) have 

been made to crystallise, thus forming gMstehing anthers. Floral buds are 
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SOLA Am) SOLA STJBSTITUTES 

coiistructed of stained grains of rice fastened within green leaflets ot sola. {Of. 
Ind. Art at Delhi, 1903, 169,] 

Tlie three great centres of this art may be said to be Dacca and Man- 
dalay for sn).all and large flowers respectively, and Tanjore for models ; 
but the ceremonial craft of the Malalrars is practised all over India. The 
introduction of matches has practically rendered obsolete the domestic 
use of soZa as a tinder with flint, but the pith is now made into covers 
for water-hottles, stoppers for medicine-bottles, and plugs to widen ear- 
ring holes in the ears. It is also employed as a lining for the tops oi: 
palanquins and for seats and cushions, as also for the ornate Muhammadan 
iazias used at the Muharram. The cheaper pith of JE. indiea is usually 
employed for fishing-floats, fishing-baskets, rafts and swimming-belts, as 
it is supposed to be specially durable in water. Where procurable in 
abundance it is said to be especially useful in firing pottery, and the 
charcoal made from it is highly prized in the manufacture of gunpowder. 

The soft sola (se, is used in surgery for insertion into the opening 

of a sinus or abscess since it rapidly absorbs moisture, expands, and thus widens 
the opening. A long article on the Ghemistry of Sola by Hanncock and Dahl 
will he found in The Chemical IVews (July 12, 1896). The leaves of the .sola 
plant are sometimes used as a Pot-hebb, and, an Oil is extracted from the seeds, 
[Of, also Hanausek, Micro. Tech. Prod. (Winton and Barber, transl,), 1907, 253-5.] 

There is practically only a local demand for 5ola-pith, and in its un- 
manufactured condition it is hardly ever exported. The best quality is 
obtainable in Bengal, and is carried thence all over India. To this da,y 
the centre of the Teabe may be said to be in Calcutta, where the manu- 
facture of soh’to'pis appears to have originated. No information is avail- 
able as to the trade in the harder pith of AK. indicUf hut it may be 
recognised by the circumstance that the stem is curiously striated on 
the thin bark and has wart-like formations along the striations. A 
central pith is always present in the form of a hollow surrounded by 
a slightly hardened layer. In JE, aspera the bark is not striated ; 
the stem unless over-ripe is quite solid, very soft and of , a pure white 
colour. \Cf. Acosta, Tract, de las Brogas, 1578, 241; Journ.Soc, Ghem. 
Indiist., 1903, xxii., 198; Der Tropen^flanzer, v., 598.] 

Sola Substitutes. — The following are the chief substitutes : — 

Aralia armata. Pentapetes phoenicea. 

Cassia mimosoides. Sesbania paludosa. 

Cephalanthus oecidentalis. Sonneratia aeida. 

Heptapleurum hypoleucum. Trevesia palmata. 

Mimosa pudica. 

_ AGATHIS LORANTHIFOLIA, Sallsb. ; Gamble, Man. Ind. 
Timhs., 703 ; Conifer,^, A lofty tree met with in Burma and the 
Malay Peninsula and islands. 

It is iu Burma known as theet-men and is generally spoken of as the Amboyna- 
or White Pine. It affords a large quantity of transparent rosin known as 
Dammab, which is used like that of the New Zealand cowdie or kauri dammar 
{Agnthis aufttraUs, Sai/sb.) in themanufactiLreofVABOTSH similar to Copal iuidfor 
waxing and polishing fabrics. [Cf. Roxb., Trans. Soc. Arts, 1805, xxiii., 412-3.] 

AGAVE, lAnn., Gen. PI n., 431 (ed. vi.), 1767, 171 ; Thurston, 
B^ract. of Fthre, in Bull Dept. Land Reo. and Agri. Mad., 1903, No. 
30 ; Drummond and Prain, Notes on Agave and Purcrcea, in Bull Dept. 
Land Rec. and Agri, Beng., 1905,, No. 8 ; reprinted in Agri. Ledg., 1906, 
No. 7 ; FI Br. Ind., vi., 277 ; AmaryllideiE. 
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ALOE AKD SISAL HBUE 

Drummond and Prain, the most recent authors on the Indian Agaves, 
review the various botanical opinions that have been advanced, give a 
complete history of the useful species, and also furnish a record of publi- 
cations so exhaustive as to render further treatment in this work almost 
undesirable. The citation of publications below is intended therefore to 
amplify the enumeration given by these authors in so far as works, mainly 
of practical and commercial interest, are concerned. 

Distribution. — The species of Ayave are indigenous to tropical South 
America, Mexico and the Southern States of North America, By cultiva- 
tion (chiefly during the 16th to 18th centuries) the forms of industrial and 
horticultural interest have been distributed throughout the greater part of 
the warm temperate and tropical regions of the globe. Several have even 
become acclimatised (or have run wild) in South Europe, Africa, India, 
the West Indies and some portions of the American Continent where they 
are believed not to have been indigenous. While completely naturalised 
in the warmer tracts of India, one of the species has become equally at 
home on the hills up to an altitude of 6,000 feet, provided the soil be dry 
and rocky, and the atmosphere not too moist. They are best known 
under the following names — American Aloe, Century Plant, Carata, Pita, 
Sisal Hem25, White Rope Fibre, and the like. 

History. — One of the earliest detailed accovints of the economic properties 
of these plants was that given by Gomara {Jlist. Gen. de las Indias, 1664, 334). 
Writing of the Spanish West Indies inelnding Mexico, he speaks of a plant known 
to the Natives as metl or maguey (— tree of wonders) and to the Spaniards as 
cardan (the tliistle). He gives a statement of its use for textile purposes, and 
explains the name fil-y-agulla as referring to the use of the spine as a needle 
and the fibre as thread. Fragosus (Hist. Med. Ind., 1600, 88) mentions the 
wine obtained from the plant (paclire — ^the pulque of later writers). Dodonseus 
(Purganiium, 1574, 116) publishes a plate borrowed from Clusius who had it 
prepared from a plant seen by him near Valentia (Ear. Slirp. Hist. Hiap. 
Ohs., 1576, 442). The same plate did duty in some form with later writers 
for the next two hundred years, though it usually appeared side by side -with 
the plate of Camerarius (Hart. Med., 1588, 10-11, t. v.). In 1727 Trew 
piiblished an excellent monograph on the subject with a careful drawing 
of the flower. As regards India the first authentic reference wotild appear 
to be that of Roxburgh (Ohs. on Substitutes for Hemp and Flax, 1801). In 
The Journal of the Society of Arts (1804, xxii.) he speaks of Agave as wild and 
beautiful, and in liia Hortus Bengalenais (1814, 25) he mentions three species, 
A. €antain, A. and A, twherasa. The first he tells us had been in- 

troduced into the Royal Botanic Gardens, Calcutta, before 1794 (from India, 
locality not stated), and further he affirms that it possessed a Sanslcrit name — • 
kantala ; the second he speaks of as a native of America ; and the third he says 
had been procured from Kew but turned out to be the plant called “ Yucca 
Superba ” of the Calcutta Gardens — a plant which had been procured direct from 
America in 1799. Subsequently Roxburgh (FI, Ind., ii., 167) was induced to think 
it -wild. But neither the name kantala (nor any other) has been accepted 
by other writers as being Sanskrit. Roxburgh doubtless obtained it from 
Sir W. Jones (As. Res., iv., 230). It is possibly a gloss on katevala, Rheede’s 
name for the medicinal aloe. The names that exist are mostly descriptive 
or comparative and thus modern, for example, banskeora (= the bamboo 
j^uniinnus) or hara kanvar (= the large aloe). From Vasco da Gama (1498) down 
to Hedges (1683) none of the Indian travellers seem to mention agave. It is 
not referred to in the Memoirs of Baber nor the Administration of Akhar (the 
A.in-i-Akhari), though the pine-apple appears in the latter work. It is perhaps 
referred to by Hove in 1787, and twenty years later Buchanan-Harnilton speaks 
of its being much planted as a hedge. There is reason to believe that it was 
introduced into Northern India by Rohillas from the south on purpose to be 
employed as an impenetrable hedge around forts i The name ketki (usually re- 
stricted to Pa tMianufi) is the most general name for agave in Central India. But 
it is significant that Rheede should say nothing of agave in his account of the 
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■ AGAVE 
Acclimatisation 


StSAL HEMP IN INDIA 


plants'of the West Coast of India (1678), while Rumphiiis {Herb. Amh., 1750, v., 278, 
pi. 94) should de.scribe and figure a plant which is certainly agavo and possibly 
A., cmituid. Jt seems then to have been a very recent discovery, aud^ it 
probably reached India from Anieriea by tlie trade-route, vi'f the Kust. Indian 
Archipelago. 

Brief History of the Efforts to acclimatise Sisal Fibre in India. — if ’he several 
Governinent.s of the West Indies (more especially of the Bahamas) Inive 
made .strenuous efforts to participate in the sisal hemp trfide, and the Blue 
Books that have appeared from time to time contain mueli of groat valium 
It is perhap,s safe to say of India that by far the most important ccrntrilnition 
to the existing loiowledge of cultivated agaves has been the direct outc<’)ino 
of the great personal interest taken by the former Director of tljo Boyal 
Action of the Gardens, Kew, Sir William Thiselton-Dyer. Live plants of all the more highly 
Director of Eew. approved species and races of agave were procured and the more interesting of 
these distributed to the Colonies and India. Reports have at the same time 
been obtained from the indigenous habitats of the various species as also 
from the regions of most successful production, and thase Ijave from time to 
time been published in the Hew Bulletin. Still later the infomiaticm thus 
collected has most considerately been brought together and republished in one 
volume {Bull., add. ser., 1898), thus forming a convenient book of referonoo 
that gives full particulars of the results attained within recent times. The 
Director of Kew, at, the suggestion of Sir George King, and subsequently of 
the Revenue and Agricxfitural Dejiartment of the Government of India, procured 
and forwarded to India three consignments of live plants of sisal hemp. The 
iirst reached India on July 9, 1890, but the plants were found to be dead 
on arrival at the Royal Botanic Gardens, Sihpur, Calcutta. The second consign- 
ment of 1,000 plants came to hand on October 29, 1891, and it was then found 
j,. that 643 were alive. The third consignment of 4,900 plants reached Sibpur on 

Gfovernmejit October 14, 1892, and of these 2,984 were alive. Prior to these consignmeirts, 

Consignments. however, the Botanic Gardens, Saharaupur, had received by post in 1880, direct 

from Florida, a few live suckers. One of these had been successfully grown and 
Aedimatisatiori yielded many young plants, of which a limited distribution was liiade. Be- 
in India. cently a report was called for as to the success attained with the 1892 consignment 

of plants. The preparation of that report was entrusted to Lt.-Col. D. Prain, 
Official Action, at that time Curator of 'the Calcutta Herbarium. The recipients of the plants 
issued from the Royal Botanic Gardens were invited to furnish . information on 
eleven separate subjects of inquiry, such as the natme of soil on which the 
plants had been grown ; distance planted apart ; percentage of deaths ; the 
date on which they afforded suckers ; date at which the plants were cut ; the 
length of fibre obtained ; the method adopted in preparation of fibre, etc., etc. 
It may be here explained that the Agri. -Horticultural Society of India 
having received a supply of plants from the Superintendent of the Royal 
Botanic Gardens, Calcutta, issued these to tho members of that Society, 
and the answers furnished to the series of questions were published in 
the Journal (1898, xi., n.s,, 864-8). The replies received by Prain wore 
incorporated in his report. This was republished in The Ayricidtural Ledger 
(1900, No, 6), and may therefore bo regarded as a most importaait practical 
contribution to our knowledge of tho sisal hemp fibre in India. It will be tliore 
found that Prain concludes a letter to the Hon. Secretary of tlie Agfi.- 
Hortioultural Society of Madras as follows ; “ I may add, for your informa- 
tion, that since preparing my Note I have learned that two private inq^ortatiorw 
from Florida of Sisal Hemp plants, one in the Tirhut (indigo) area, and one in 
Assam (tea) area, have taken place, the parties concerned having said nothing 
Private about these importations, and all that I am able to say regarding thorn is 

doiisignments. that the efforts of tho various Indian Governments, detailed in my note on, Sisal 

plus those of your Society and of the Government of Madras are, when put 
together, insignificant as compared with either of those private ventures.” ' Of 
Dauracherre, in South Sylhet (the Assam instance doubtless in tho ahovt) 
quotation), it is said that 10,000 plants wore imported from Florida in 1894. 
In 1901 most of the original stock were poling and each yielding 2,000 to 3,000 
bulbils. Mr. J . Cameron in his address to the United I’lantors’ Association of 
South India in 1900 stated that the Mysore Government had imported over 4,000 
plants direct from Florida about seven, years previous. These had taken kindly 
Recent climate and now afforded material for an extensive propagation. 

Publications, Carrying tho Indian records to more recent dates, two exceedingly important 
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papers have appeared : (1) A Note on Agave and Furcrceahj Drummond and 
Prain, and (2) Sisal Hemp Culture by Mann and Hunter, The former tacldes 
in an able manner the much disputed botanical origin of the commercial plants 
and the latter gives useful details of an Indian plantation. Before dealing with 
the practical issues it may be advantageous to exhibit in this place the botanical 
opinions. 

Species and Varieties. — The necessity for a complete revision of the species 
of this genus, more especially the cultivated forms, has long been felt as 
very urgent. Much has been done by systematic botanists for the wild foi-ms 
in their native habitats, but much stiU requires to be accomplished before 
wa possess the accurate knowledge essential to industrial progress. Cultivators 
have not always gone to botanists to secure their original supplies. There have 
in consequence been carried here and there throughout the tropics a multiphcity 
of forms, some at least of which in their new homes seem to have made confusion 
confomrded by modifying the colour, shape and spinosity of their leaves until 
they have greatly obscured their botanical characteristics. And these have also 
brought with them incorrect or even quasi-scientific names that have passed 
unchallenged for many years. Hence it is no matter for surprise that the Agtive- 
iuri€ia. of one high authority is not the Auava lurUUt, of “ certain practical 
men.” The blame for this state of affairs caimot, however, be cast at the one or 
the other : errors and misconceptions are unavoidable in the early stages of most 
discoveries. The necessity for a common basis of knowledge is now, however, 
the more urgently demanded. Drummond and Prain (l.c. Agri. Ledg., 1906, 
No. 7) have taken a most valuable step in the direction of the elimination of 
ambiguity. They have reduced the Indian cultivated and acclimatised forms 
to some ten species, and of those five or six are of industrial merit. It would 
be presumptuous for any one who has not specially studied this perplexing 
genus to veirture on a critical review of the conclusions arrived at by these dis- 
tinguished botanists. I shall accordingly content myself with an effort to 
transcribe into one place what appears to me of special value to practical men, 
and in so doing endeavour to focus my abstract alphabetically under the 
scientific names given in the Notes for the chief forms : — 

Agave americana, Unn., Sp. PI., 1753, i., 323. — This plant (to which alone 
that trivial name should be restricted) exists in India as an ornamental 
garden plant only. It is extremely constant in its characteristics, and except 
as horticultural sports (in which the leaves become parti-coloured) it has no 
authentic varieties. Although a fibre can be and has been extracted from its 
leaves, this plant is of no value as a textile and does not exist anywhere in 
Tti difl, in such abundance as to be of importance. The cultivated stock pro- 
bably originated in the West Indies. {Of. Drummond and Prain, l.c. 84^-5, 
121-2,126,136,151.] 

A. Cantala, Roxb,; A. vivipara, Dais. Qibs. {non Linn.), FI. Bomb, (suppl.), 
1861, 9 A — This would appear (as indicated above) to have been the species 
that first reached India. It had taken such a firm hold of the country by 
1804 that Roxburgh, when led to suppose that it had a Sanskrit name, was 
induced to regard the plant as indigenous. It is common in hedges and one of 
the two species most widely spread and most plentiful in India. Frequent near 
Bombay, in the northern portions of Msulras Presidency, in Central India, 
and in the Gangetic phiin generally, as far north as the .sub-mountain di.stricta 
of the provinces of Agra and the Panjiib, ascending the hills to close on 6,000 
feet, but is absent from the arid atrip between Gwalior and Delhi. Fibre is 
extracted from its leaves in considerable quantity, but opinions on its quality 
are conflicting. It is the chief source of the Bombay Aloe Fibre of commerce. 
\Gf. Drummond and Prain. l.c. 87-8, 100, 105, 133-4, 135, 138-9, etc.] 

A. sp. (? A. elongata, Jacob .). — Drummond md Prain {l.c. 88, 101, 105, etc.) 
show that the plant horo irulicated cannot be identified as A. ineocifana, Lamk. 
Further they observe that it approaches A. si»aln».n and i.s intermediate 
between that and a. vanfain. It seems very close to the species cultivated at 
Kew as a, vigitia, car. laougatn. It has been met with in the Upper Gangetic 
plain, as for instance at Dehra Dim and the PanjAb Siwaliks ; it is somewhat 
extensively planted along railways in N.W. Ihdiai and is the most prevalent 
form in the dry arid tract from Gwalior to Delhi, being there, as it were, obtruded 
into the area of tumiaJa. The fibre has hot been sufficiently investigated, 
but it seems good and ivould probably be found valuable. The plant has been 
grown on a marketable scale in the dry tract between the Ohambal. and the J umua. 
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A sisaiana, iPem«e.— The True Sisal Hemp Plant of In(ha, Australia, the 
Pacific Islands, etc. This was introduced on various occasions between 1885 
and 1892. It is cultivated in Burma, Cachar, Sylhet, Assam, Bengal, H.W. 
India (as far as Lahore), Central India, Bombay, the Deccan (Poona), Mysore 
and Madras (Bellary). Original stock, obtained from cultivation in Yucatan, 
conveyed in 1834 to Florida and other parts of America, thence to the West 
Indies and finally to India. There are forms with the leaves having the margins 
spinose and others naked, but these conditions may be found on the same plant, 
so that they are not varietal in value. The seedlings and bulbils of both forms 
are spinose. There is but one form of sisal in all India. Mr. Cameron fixes 
its introduction into Mysore in the year 1892. He mentions that the Lai 
Bagh of Bangalore had recently sold from its stock 45,000 plants. [C/. 
Drummond and Prain, l.c. 83, 89-90, 96, 99, 103, 117, 135, 143-7 ; also Proc. 
Agri.-Hort. Soc. Mad., 1903, 44-6.] 

A. Vera Cruz, Miner, Diet. Qard. (ed. 8), 1768, No. 7. — Possibly this plant 
came originally from Mexico. It is naturalised throughout Southern Europe, 
in most of the Mediterranean Islands and in N.W. Africa, but has not been 
recorded from S.E. Europe or the Orient, etc. This would seem to be the 
Ai utneviertna of Clusius, and of most writers prior to the time when Linnteua 
restricted that name to the special ornamental garden plant. It has been 
called A. lurtau. by some writers (but is not ai. luvida, Jaoquin). Intro- 
duced into India from the Chelsea Physic Garden by Lord Auckland during 
1836, and looked on by Wallich as doubtfully distinct from A. “ inruia.” 
Recorded as met with here and there practically all over India, but more 
especially in the Eastern Peninsula. Is spoken of as frequent in the Gangetic 
plams north to Cawnpore, used for hedging and luxuriates in Calcutta 
gardens, but rapidly disappears from all localities subject to occasional frosts, 
It stands a moist atmosphere more successfully than do most other f3pecie.s. 
and has become naturalised in Mysore. The fibre has not been separately 
reported on, so that its special properties, if any, are not at present Icnown. [Qf. 
Drummond and Prain, 7. c. 80, 83, 86-7, 99, 106, 121, 126, 131, 140, etc.] The 
above may be given as a conspectus of the opinions held regarding this sp©eie.g. 
Compiling from an extensive correspondence and comprehensive series of 
practical (not botanical) opinions, it would appear highly probable that the fibre 
of this plant has given origin to the low valuations of the so-called Aloe Fibre of 
India. 


A, WIghtli, Prdn; A. vivipara, Wight, la. PI. Ind. Or., vi., n. 2024; Baker, 
Qard. Ohron., n.s. 1877, viii., 180 {non Linn.). The Bastardi Aloe. — This 
is a weil-lcnown naturalised form in Southern, Central, Northern and Western 
India. It is wrongly regarded by some as being A. cautaia, ffoxb , and is 
often spoken of as desi or “ Native ” owing to its being self-sown. It is ea.sily 
recognised by its round, compact rosette of pale-coloured rather stiff leaves. It 
The Agave of is M'idely spread in the drier tracts of India from Mysore to the Panjiib. It 

Drier Tracts. extends to the extreme south and to the east of Bengal and Assam, but dotw 

not thrive in damp countries. Tlie fibre has been reported as good but 
shorter than a. HiauXana, and on that account is not so much iir demand as 
formerly. [C/. Drummond and Prain, f.o. 91, 101-3, 123, 139, etc. ; Greengrass, 
Letter in Madras Mail, lOO'i.'] 

A. ? longisepala. Tod. — This is species (H.) of Drummond and Prain {l.c. 90), 
It is naturalised at Saharanpur, met with near Calcutta, and also in Soiitheu'ii 
India and N.E. Burma, though nowhere on a largo scale. It is distinguish csl 
in Saharanpur as rambam keora, and is understood to be most probably tlio 
yields a Good plant that furnished the fibre favourably reported on so many years ago. It luus 
Fibre. an acrid juice. 

[C/. Martius, PI. Brazil, 1842-71, iii., pt. i., 183-6 ; Terracciano, Monog. 
dalle Agave, 1885 ; Kew Bull, (numerous articles), 1887-92 ; Dodge, Bept. Sisal 
Hemp Cult, U.S. Dept, Agri,, 1891, No. 3; also Leaf Fibre of U.S., 1893; 
Morris, Comm. Fibres, Cantor Lect in Journ. Soc. Arts, 1895 ; Pinart ot Bourgeois, 
IJ Aloe Amer., 1896; Dodge, Useful Fibre PI. of World, 1801, 41-63 ; Text. Journ. 
Ind., April 1899; Pioneer, Sept. 1899 ; Rogers, Ind. Qard., Nov. 1900 ; Ind. Agri., 
Feb. 1901 ; Colon. Bepts. {Bahamas), 1900, No. 327 ; Jumelle, Les Cult Colon. 
{Indust), 1901, 61-6; Capital, June 1902; Wiesnor, Die Rohst. des Pfianzenr., 
1903, a., 375-89; Dunstan, Imp. Inst, Tech. Bepts., 1903, 68-9; Dewey, Prin. 
Comm. PI. Fibres, in U.S. Yearbook, 1903, 396; Philippine Bureau Agri., 1901, 
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PROPERTIIS AND USES 

Synopsis of the Proferties and Uses. 

The Fibre. — ^The leaves yield a fibre, the Aloe Fibee, Sisal Hemp 
or Vegetable Silk, which in oommon with most fibres of this class is 
often designated Pi'ia. 

Medicine. — The large, moist, fleshy leaves are sometimes used as a 
poultice. The expressed juice of the leaves is administered by American 
doctors as a resolvent and alterative, especially in syphilis (Ponder 
and Hooper, Mat. Med. Ind., 165). The roots are diuretic and anti- 
syphilitic, and are said to find their way to Europe mixed with Sarsaparilla. 
Prescott {Hist. Mexico) says that when properly cooked, the root affords 
a “ palatable and nutritious food.” 

Food and Fodder. — In its young green state the stem is regularly used 
as an article of Food, as for example during the famine of North Arcot 
(Lisboa, Useful PI. Bomb., 205). In The Agricultural Ledger (1893, No, 
3) Mr. J. 0. Miller gives the results of the experiments made in the 
United Provinces to test the value of these plants as articles of food, and 
the conclusion may be said to have been unfavourable. The leaves are 
occasionally utilised as Fodder, especially for ostriches. \Cf. Agri. 
Journ., Dept. Agri. Cape Colony, July 1896, 252, 386.] 

The Sap. — If the central bud be lopped off at the flowering season, 
tlie cut stem discharges freely a sour-sweet liquid which ferments rapidly 
and forms the Pulque beer of the Spaniards, or by distillation a kind of 
brandy known as Mescal. The putrid odour of the pulque is said to be 
due to the vats in which it is fermented being made of hides {Century 
Diet., 1899, vi., 484). The species specially cultivated for pulque is 
probably A. Sulmlana, Otto, never .ud. mneriemutf Linn. \Gf, Journ. 
dAgri. Trop., 1901, 42 ; Drummond and Praia, l.c. 98 ; Bull. Un. Agri. 
CalM., 1903, ix., 11.] Sugar and vinegar may also be prepared from 
the sap. 

Industrial, — The juice may be used as a Substitute for Soap. 
Wall-plaster impregnated with the expressed juice is said to be proof 
against the ravages of white ants. (This same statement of the use in 
Cement has, it will be found, been made under Aloe, p. 59 ) A writer in 
The Madras Mail (Oct. 1901) says that the juice rubbed on the hands 
and feet protects them from injury by fire, hence the “ fire-walking ” 
of the Saniyasis. The flowering stem, dried and cut into slices, may 
be employed as a natural razor-strop or as a substitute for cork. The 
pulp after removal of the fibre is a valuable manure for the land on 
which the plant has been cultivated. It is rich in lime, magnesia and 
potash. 

Fibre. — If possible, it would seem the most useful course to refer the 
observations that follow to two sections : (I.) The Peoduction of 
THE Aloe Fibres and (II.) The Production- op Sisal Hemp. 
The former practically means the fibre from stock acclimatised in 
India many years ago, and the latter the fibre of more recently 
introduced plants. There are, however, only two or three localities in 
India where Agaves are systematically cultivated, and in these planta- 
tions, both old and new stock doubtless exist. But so much ambiguity 
and iisappointment have resulted from not separately recognising the 
merits of the old stock that it seems desirable to endeavour to separate the 
Indian fibre into the two groups indicated, viz. American Aloe Fibre (old 
sto(!k) and Sisal Hemp (new stock), (pp. 39-43). 
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THE ALOE FIBEE PLANT 
I. ALOB FIBRES. 

From tlie remarks made Tinder the paragraph above on the botany of 
these plants it may be learned that the Indian fibres of this kind are 
derived from A. Cmitala, A. Vera Oru&, A. ? elongata and A. 
? Ungisepala, The assumption that the varying qualities of the Indian 
fibre were exclusively due to diversity in climate, season, age of collection, 
and methods of separation, etc., has been completely upset by Drummond 
and Prain’s recent paper (already briefly reviewed). We now know that 
there are several distinct species and that the A. americana, proper is 
the most inferior and least important of all. 

The necessity for a full knowledge of the plant being or proposed to 
be cultivated in any locality cannot be disputed. Prain {Ann. R&pt. Roy. 
Rot. Gard.y Cah., 1903-4) says “ The Sisal Agave does not thrive 
equally well or give equally remunerative results in all parts of India, 
and in certain districts species of Agave other than sisalana, already so 
completely naturahsed as to appear indigenous, thrive so much better 
than Sisal and yield fibres commercially so little inferior to the best 
Sisal fibre that their systematic cultivation offers a hopeful field for 
investment.” “ It seems that, while, as a rule, more or less well- 
defined areas have particular species well established, the prevailing 
species in one area often difiers from that most plentiful in another 
area. Moreover, it is found, when attempts are made to utilise the 
fibre of these local Agaves, that somewhat diverse results are obtained : 
at times the fibre extracted is reported to be nearly up to the 
standard of Sisal, at other times it proves too weak to be worth ex- 
tracting. The explanation of these facts appears to be that other species 
of Agave share with A. sisalana the peculiarity of adapting themselves 
readily to certain localities and thriving less vigorously in others. The 
original object of the introduction of all the species was to provide secon- 
dary lines of defence round stockades, forts and strong villages ; in more 
settled times they have been chiefly used as hedges bordering highways 
and lines of railway. Vigour of growth therefore has been the only quality 
considered in selecting plants within any particular area ; the nature of 
the fibre has not till recently attracted attention.” In selecting stock 
there would seem to be every likelihood that it may be possible to discover 
two plants with equally (or nearly equally) good fibres, the one of whifjh 
would poll in seven to twelve years, the other not till much later, say 
twenty-five years. There would be an obvious advantage in the latter, 
namely the greater number of years before the estate would have to be 
completely renewed. 

Technical Reports on Indian Samples of Fibre. — Two samples of 
Indian so-called American Aloe Fibre (or what were believed at the time 
to have been such) were in 1893 examined and reported on by the 
Director of the Imperial Institute, London. These had been procured 
in 1891 by the Government of India from Saharanpur in the United 
Provinces, and by Thurston (Off. Eeporter on Economic Products) from 
Coimbatore in the Madras Presidency. [C/. Agri. Bull, Mad., 1 894, No. 30,] 
Mr. Collyer of Messrs. Ide & Christie (the expert consulted) reported very 
favourably on both samples, and in consequence a series of questions 
were asked by the home authorities which were circulated to persons 
known to be interested in Agave fibre. The late Mr. Gollan, among others, 
replied to the questions and thereby afforded more direct and personal 
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knowledge regarding tlie Saliaranpur sample and the cultivation of the 
plant, than will be found in the other Indian reports which have as yet 
appeared. [D/. Agri. Ledg., 1894, No. 18.] Some doubt, however, may be 
admitted to overshadow most of the published statements regarding 
the so-called Agave mnericmm of India from the exact species experi- 
mented with not having been accurately determined. But Mr. Gollan, 
who actually supplied the Saharanpur sample (along with his letter of Peb- 
ruary 3, 1891), wrote in reply to a special reference on this point, that 
at the time in question he furnished two consignments, one of the so-called 
A. aiiiericmta (much of which very possibly should now be called 
A. y longisepala), the othei ot A. vivipara (or mthev A. Wiglitii) 
fibre, but none of A. sisnlana, for the very good reason that 
no plants of the last-named species had reached Saharanpur until 
fully a year later, and no fibre from the Sisal plants had been cut until 
four years later. {Of. Agri. Ledg., 1900, No. 6, 63.] The point is of 
importance chiefly in support of the contention that certain forms of 
Indian-grown Aloe fibre are little if at all inferior to the true Sisal of Com- 
merce. The fibre that Mr. Collyer viewed with so much favour was thus 
procured from two of the long- acclimatised plants prevalent in North 
India. Sxtbsequently Mr. Gollan furnished samples of Sisal fibre grown 
at Saharanpur, and these were also sent to the Imperial Institute for 
opinion and valuation. {Of. Agri. Ledg., No. 34; Imp. Inst. 

Tech. Repts., 1903, 81-5.] 

A sample of Agave fibre from Gwalior (possibly the plant indicated 
above as A. ? elongata) has been highly commended (Imp. Inst., l.o. 
84), and a sample from South Sylhet, said to have been that of 
A. simlana, is in the same publication reported on most favourablj^. 
Coventry gives a brief account of the Agaves in the Panjab. {Gf. Agri. 
Journ. Ind., 1906, i., pt. 3, 265.] 

CULTIVATION. — Indian-grown fibre has, however, been more fre- 
quently condemned than approved, but as already indicated this may 
have proceeded from the fibre of a worthless form having been supplied. 
It is true also that the condemnation may have arisen through the 
ignorance of the planters as to the best seasons and methods of prepara- 
tion. It follows accordingly that the abundance of a species of Agave in 
a particular locality is no proof of commercial possibilities. The experts 
have, however, usually reported that the inferiority of many of the 
samples examined may have been due to either of two causes : (1) The 
leaves having been too old, thus causing the fibre to become hard, coarse 
and brittle ; (2) The very defective method of cleaning that seems in- 
variably practised by the Natives of India. The leaves while resting 
on a flat stone arc crudely scraped by a knife and violently beaten every 
now and again in order to shake off adhering particles of cellular tissue. 
As a not unnatural result the fibres are broken, torn and cut short. But 
what is even still worse, before being scraped the leaves have often been 
retted for weeks, or the fibre after being separated has been soaked in 
water for days. As a result fermentation has been set up and the fibre 
discoloured, deprived of its natural polish and rendered harsh. The 
leaves as they near maturity, but not later, should be simply scraped 
by hand or by machine, then sun-dried and baled. Retting is not 
necessary and is distinctly injurious, but washing in a stream of water 
during the process of scraping is often recommended as advantageous. 
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THE ALOE FIBRE PLANT 

in Ben^a/.—Tlie late Mr. N. G. Miikerji {Handbooh Ind. Agn., 
1901, 325-8) furnishes an abstract of the currently accepted views on 
Agave cultivation in Bengal. In the Dictionary will also be found 
a detailed report on the cultivation of this plant by Col. R. Cobb 
(at that time Superintendent of the Hazaribagh J ail), and since recent 
information regarding Bengal does not materially alter the conclusions 
there advanced, the original article should be consulted. 

It may in fact be said that the chief exception recent investigation would 
suggest to Col. Cobb’s report, concerns the season when_ the fibre reaches ma- 
turity. Most writers affirm that when the pole has arisen from the middle of 
the rosette of leaves, the fibre is practically useless. It becomes too hard and 
brittle for manufacturing purposes. The fibre which has fetched the be.st prices 
would appear to have been obtained from fully grown leaves, but from plani.3 
that have shown no signs of producing the “ candelabra-like ’ infloroscemtci. 
The plant grown at Hazaribagh seems to have been mainly a., Catitain, but 
the inferior samples of Bengal fibre have evidently been chiefly procured from 
A. rei'« Crum (the A. itiriao. of some writers). 

In Bombay.— Thxe Bombay Aloe Fibre bas recently attained an 
assured position in commerce and is being pushed with much success. 
It is chiefly obtained from A. Cdntala, and apparently to some 
extent also from A. Wiffhtii and more recently from A. sisala/nu 
and Furcrma {jifjfmtea. 

On the heavy clay soils of Bengal and Assam, as also some portions 
of the Central Provinces and of Madras, A. Vera Cruz might ho 
regarded as a fairly abundant species, but on sandy loams and stony 
laterite soils of some parts of Bengal, the United Provinces, Sind, Raj- 
putana. Central India and Bombay, A. Cantala becomes the most char- 
acteristic form, and is indeed met with in a state of more or less complete 
acclimatisation. [Cf. Madras Mail, Oct. 1904.] In the Panjdb its place is 
taken by A. Wight, it, of which Stewart makes the very observation 
regarding its prevalence in that province which Roxburgh made of 
A . Vantala in Bengal, viz. that it might be regarded as indigenous. 

One of the earliest descriptions of this fibre, as far as India is concerned, will 
be found in the Journal of the Agri-Horticultural Society of India for 1854 
(viii., 148 et seq,) where Mr. A. R. C. Hamilton, then Resident at Indore, 
furnished a sample which was examined by Capt. A. Thomson at his ropo-factory 
at Calcixtta and foimd equal to the best Russian hemp. Capt. Thomson adds 
that a considerable quantity of a fibre exactly similar had lately been imported 
from the Malabar Coast and that he had had some made into rope wliieh very 
much resembled Manila rope. Mr. Blackburn forwarded from Agra about the) 
same time samples of fibre and rope made from “ the Common Aloe,” and Dr. 
Falconer identified the plant from which these had been prepared as .i. CuutaUt 
— a plant wfith which he had been familiar as common at Sahanxnpur. 

In 1889 the Bombay Government forwarded to the Secretary of State for 
India a report that had been drawn up by tlie Director of Land Records and 
Agriculture on “ the aloe fibre shipped under the name of ‘ lierap ’ from Bombay.” 
This fibre, it is there stated, comes chiefly from the Bombay Karnat^k and the 
Central Provinces. “ The plant grows wild but nowhere in abundance, nor is 
it anywhere cultivated specially for extracting fibre,” “ In the Bombay Kaniatak 
it is the chief hedge plant along railway lines. For fencing it is planted one to 
three feet apart according to the quality of the soil.” The Director then describe.s 
the crude method adopted to separate the fibre, namely by burying the leaves 
in running water or amongst the sand near streams where water percolates. 
When sufficiently decomposed the leaves are taken out and washed clean of the 
pulp by beating. 

Sir D. Morris, at that time Assistant Director of Ivew, identified the 
specimens of plants that accompanied the Bombay report as confirming the 
fact that the “ Bombay aloe fibre” was prepared from the leaves of A. viripnra. 
It would now seem that it was- . 4 . Dalz. & Gibs, (non Linn), i.e. A, 

Cantala,, fioxb., according to Drmnmond and Prain, Sir Daniel, after suggesting 
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that the qixality of the fibre might be improved by cultivation and that it was 
possible A., ttimiiatin might be introduced on a large scale on the waste lands 
of Bombay, added, “ The value of the machine-cleaned fibre ranges, according 
to length, from £25 to £30 per ton. The ordinary Bombay aloe fibre, cleaned 
by hand, is worth only from £5 to £12 per ton. These figures fully bear out the 
opinion offered in my letter of February 21, 1887, that the Bombay aloe fibre 
industry was capable of being greatly improved.” The subsequent history will 
be found in the Kew Bulletin, (add. ser., ii., 1898, 194-200). 

Plantations ot Bombay — The Englishman (June 10, 1899) gave a long 
and most instructive description of Dr. E. Suter’s endeavours to establish 
successfully the plantation owned by the Fibre Company of Powai. Another 
equally admirable account of the Powai plantation and factory will be 
found in ITAe Textile Journal (Jan. 1901). We learn that Dr. Suter 
has obtained a 30 years’ lease of 3,000 acres of land, on a rent of Rs. 14 
an acre, and that he is in treaty for a further tract of land of some 20,000 
acres. He employs about 500 workmen for the greater part of the 
year. The plantation consists mainly of A. Cantata , but he has put 
out a large number of A. WightM, also of A. simlana and 
Furerma gigantea. 

There are apparently two operations pursued in separating the fibre 
at his factory, during each of which a liberal supply of water is utilised. 
The sharp, thin extremity of each leaf is first dealt with, and when the fibre 
has been freed from the pulp, etc., it is washed before the lower half of the 
leaf is treated. The fibre of the apex of one leaf (or of several leaves 
treated at one and the same time) are then twisted round a small brass 
handle, by which means the operator is enabled to submit the lower and 
thicker ends of the leaves to be scraped without any risk of injury to 
himself. The fibre having been washed in the plentiful supply of water 
procured by the factory from the Powai lake, is then sun-dried. By the 
next process it is scutched or combed and thus turned into beautiful white 
threads which are assorted according to length into two qualities. Finally 
it is baled and is thus ready for the market. The men employed in the 
factory are dressed in woollen garments and gloves (supplied by the 
owners) in order to protect them against the acrid juice that would other- 
wise cause painful blisters on the skin. But Suter has also patented and 
is daily using a semi-automatic machine of which full particulars and 
photographic illustrations will be found in Mann and Hunter’s pamjAlet 
on Sisal-Hemp Culture in India, published by the Indian Tea Association, 
1904 (22, pi. vi.). The fibre from Dr, Suter’s plantation is said to 
fetch £36 a ton. 

//. SISAL HEMP. 

It was customary until quite recently to read of the Sisal hemp being 
botanically a form of the species known as A. rlglda, Miller, and 
of there being two industrial forms of the species, viz. (1) var. long i folia, 
the Henequen Hemp of Yucatan, the Sacqui or Sacci (a name denoting 
light colour) ; this has the leaves spinose on the margin ; (2) 
var. fiisalana, the Sisal and Bahma Hemp, the Yashqui or 
Yaxqui (dark green) ; this has the margins of the leaves almost destitute 
of spines, but the apex ends in a conspicuous black spine. Mann and 
Hunter tell us that plants of the former introduced direct from Yucatan 
have not been very luxuriant in Sylhet, while the latter succeeds splendidly 
(l.o. 5), Drummond and Prain {Lc. 135) are of opinion that “ there is one 
Sisal Hemp in this country and one only,” and they add, “ Leaves with 
and without prickles may be found on the same individual.” That plant, 
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tliey are further of opinion, is A, slscacmu, Fernne, a good species 
and not a form of A, rigida, Miller. _ 

Mann and Hunter have dealt so fully and satisfactorily with its culti- 
vation as an associated crop with tea that it seems almost undesirable to 
attempt to set forth as a separate chapter their main conclusions. l;*ersons 
interested in the subject of Sisal cultivation in India should most certainly 
jirocure the pamphlet mentioned. But as experience gained by others 
differs slightly from that in Sylhet, it may be useful to give a c.ornbined 
review of the practical results hitherto attained in India as a whole. 

CULTIVATION.— In Sylhet— li, would seem fairly certain that J. 
sLsaUma is an even more tropical form than most of the Agaves and will 
not live if liable to seasons of frost. It may be propagated (1) by seed, 
(2) by suckers from the base of the stem, or (3) by “pole plants or 
bulbils.” The last mentioned are produced from the flowering spike or 
“ pole,” and are buds formed within the bracts of the individual flower 
stalks. Suckers are preferred in America, and “ pole plants ” are largely 
used (if not preferred) in the Bahamas. From 1,500 to 4,000 are formed 
on each pole, and they do not fall to the ground until they are six inches 
or more in length. They root at once, and if left alone form a grass-like 
vegetation around the perishing parent-plant. Seeds are not so often 
resorted to, owing to the great delay, Morris seems to doubt the 
advisability of propagation from bulbils, and Mann and Hunter only 
recommend that course until such time as a continuous supply of suckers 
has been established on the estate. \Gf. Sly, Agave Fibre in Assam, 
in A.gri. Journ. Ind., 1906, i., pt. iii., 247-9.] 

Nursery and Plantation . — The young plants, whichever way obtained, 
are first raised in a mirser)^ until they attain a height of about 15 to 20 
inches— Mann and Hunter say 8 to 12 inches. Shade-trees in the nursery 
are injurious. According to the most generally approved plan in America 
the young plants are transplanted into the estate, in rows 12 feet apart, 
the individual plants being from 6 to 8 feet apart in the rows. This will 
give about 650 plants to the acre, but in some estates they are planted 
much closer, viz. 9 to 10x4 to 6 feet, thus giving about 1,000 plants or 
more to the aero. The danger of close planting lies in the fact that during 
wind storms, the leaves may stab each other and thus injure the subscijuent 
growth of the leaf and discolour the fibre. Fermentation, set up within 
the growing leaf or in the leaves after separation from the plant, will ruin 
the fibre by staining it a red colour. A writer in Capital (March 1901) 
would seem to think that the Dauracherra Estate in South Sylhet has 
“ made no provision for a permanent crop. The plants have been planted 

8 feet betw''ecn in the row and 10 feet between the rows. These distances 
have always been recommended hitherto. When the plants got to be 
about four years old a young sucker ought to have been planted in betwcum, 
so that when a plant poles and dies, which they almost invaria})ly do within 
ten years of planting, the plant placed between would be ready to take the 
other’s place and keep the constant supply of fibre going. But after 
seeing the Dauracherra plantation the writer is convinced that 8 feet 
by 10 feet is far too wide apart and would, say 4 feet by 6 feet an ample 
distance,” Mann and Hunter think that 5 feet between the plants and 

9 to 10 feet between the rows are suitable distances for general use. Tims 
it may be said that overcrowding is condemned in most parts of the world 
where sisal planting prevails. The best time for planting is from February 
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to June, and it is essential that the plants be pitted (not dibbled in) and 
that they should not Be buried in the ground above the base of the leaves. 
They lay great stress on the latter condition ; earth within the leaves, they 
say, causes them to rot. During the first two years the plantation re- 
quires to be hoed to such extent as found necessary to keep weeds in check. 

Diseases and Pests. — Protection from cows, deer, etc., is necessary, 
since if the central bud be injured the plant dies. By the third and fourth 
years the plants are able to defend themselves. I am informed by Mr. 
Gr. Massee that at least one fungus is known to kill the leaves, namely, 
Coniothyritmi eoficentrimmi, Sacc., and that this may often appear as 
discoloured patches without fructification. It would seem probable that 
“ the discoloured spots on some of the older leaves of even very young 
plants ” alluded to by Mann and Hunter are due to the fungus named. 
[Butler, /SisaZ Hemp Disease, in Agri. Journ. Ind., 1906, i., pt. ii., 261.] 

Cropping Season . — Much depends on the size, age and vigour of the 
young plants when transplanted, but they attain as a rule the condition 
of being able to afford a first crop of leaves in the third year, and come into 
full bearing in the fourth or, it may be, only in the fifth year. Leaves as a 
rule are ripe when they extend at right angles to the stem. Mann and 
Hunter say that half a right angle to the stem will suflfice but none before 
that should be cut. The plants continue to give an annual supply of 
leaves till about the twelfth year, when they show signs of forming the 
inflorescence or “ pole.” Having given their crop of seed or “ pole bulbils ” 
the parent plants die and should then be uprooted. If the outer large 
leaves be not systematically removed year by year the plants will 
attain maturity at a much earlier date, say about the sixth year. Ex- 
perience so far would seem to support belief that the plant will pole 
slightly earlier in Sylhet than in Yucatan. Mr. Woodrow reports 
that the sisal planted in Poona in 1892 began in 1898 to show 
signs of producing flowering-stems. On the other hand, it is recorded 
that under certain circumstances the plants may continue to yield 
for 15, 20 or even 25 years before the “pole” forms. In the Kew 
Bulletin (1898, add. ser., ii,, 178) will be found a most interesting 
correspondence on the methods that might be adopted to retard polling. 
Sir D. Morris recommends the systematic removal of all suckers not 
required. It transpired (in the correspondence referred to) that the 
Bahamas hemj) plant flowers, earlier than the Yucatan hemp, a distinctly 
unfavourable circumstance if it be the case. As soon as the “ pole ” appears 
it has to be cut out, the remaining leaves harvested and the old plant re- 
moved. But it is customary long before this takes place to plant a 
seedling or sucker close by or within the interspace, so as to have 
a fresh plant nearing the bearing stage before the period of removal 
of the exhausted one has been reached. In Sylhet it has been 
found that the best time for cutting leaves is from October to June. 
This is mainly on account of the necessity for drjdng the fibre. 
The leaves are moreover less heavy at that season, an obvious 
advantage seeing that they have /to be carried to the factory. This 
arrrangement fits in admirably with the associated tea industry, which 
calls for most labour from June td October. In laying out an estate Mann 
and Hunter say that owing to the enormous weight of the leaves the factory 
should be central and have good roads in every direction. On a small 
estate pack bullocks, and on a large one a^light railway may be used, 
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in South India and Mysore.-~lt seems that an efioit is beiii" 

made to organise an Agave or Sisal fibre industry of South India. 
We read of the South Indian Eibire Company having taken this matter 
up energetically. Particulars of actual plantations, however, are not 
available, though Mr. Tytler seems to have made a start in Anantapur 
district. [Of. Madras Mail, Dec. Planters" Gaz., Feb. ■J902.] 

Travancore is also mentioned as a locality where the plant is being culti- 
vated. Keference has been made to the large importation of sisal plants 
by the Mysore Government. Mr. J. Cameron and others (recent Proo. 
Agri'Hort. Soc. Mad..) describe the progress accomplished. Mr. Cameron 
seems moreover confident that in Mysore there are many tracts of com- 
paratively useless jungle that possess the requisite soil for Sisal cultivation. 
He also tells us of having sold sufficient young plants to cover the cost 
of importation of the original stock. The experience gained he sum- 
marises thus : — 

1. Land of a gravelly soil and stony nature is most suitable. 

2. When it is planted, cultivation practically ceases for a period of 
four years or until the matured leaves are ready for cutting. 

3. On suitable land, failure of crop has never been heard of. 

4. The profit of a cropped acre is estimated at £4 to £5 per annum — 
that is, 60 to 70 rupees. 

On this subject Mann and Hunter observe that the Sisal does not 
require a rich soil. It must have a soil well drained, moderately light 
and not too rich since that leads to luxuriance but loss of fibre, nor too 
poor since the fibre will then become short. The presence of lime in the 
soil is advantageous. In a word, much of that culturable land in tea 
districts which is not suited for tea will do well enough for Sisal. But 
it would appear these authors may have been led into the expression of a 
too emphatic opinion as to Sisal being not only the best but the only 
species suited to the tea districts (Mann and Hunter, l.c. 4, 9). It seems 
highly probable that the liability to frost, to which not a few tea districts 
are subject, might preclude the cultivation of Sisal and point to . f '«/<- 
tala, for example, as preferable. Of course where it is found po-ssible to 
grow A. sisalana that would be the best species, but there seems no 
doubt that for the whole of the tea districts, and still more so for the 
whole of India, one and the same species is not universally suited. [0/. 
Ann. Rep., Bot. Gard. Sih'pur, 1903-4.] 

in Tirhat and Bombay . — ^Although a good deal has been written 
in a general way regardmg the Tirhut and Bihar verittirc.s, little 
definite knowledge is available such as to justify the formation of 
opinions regarding either the methods pursued or the siiocess oldaincd. 
It is known that large shipments of plants have been secured, and it is 
understood that they have taken kindly to the climate and soil of 
Bihar. Frequent mention has also been made of Mr. Woodrow’s 
experiments and results and of his endeavours to establish planta- 
tions at Nasik and Nandgaon. In the prospectus of the Bombay Sisal 
Hemp Co., Ltd. (issued in April 1899), Mr. Woodrow say.s, “I intro- 
duced a few sisal hemp plants seven years ago ; they have grown 
remarkably well and have given 10,000 young plants.” Further on ho 
adds, “ One million aloe fibre plants are at hand, enough for 500 acres, 
and about 10 millions are procurable this year.” In the same way it 
is known that Dr. E. Sutet is growing Sisal at Powai, near Bombay. 
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But as already shown, the plant cultivated on that estate is chiefly smaller 
A. CmitMa. ; H»totlon=. 

While these brief references denote what might be called the more 
important centres of the new Indian Sisal hemp enterprise, particulars of 
small experimental plots are to hand from every province of India and 
Burma. The reader should consult Brain’s Report for additional par- 
ticulars (Agrn. Ledg., 1900, No. 6). 

Yield of Fibre — Of Yucatan it is said that from 1,000 to 1,500 lb. per acre of 
cleaned fibre are obtained and that 60 to 70 lb. are derived from 1,000 leaves Hbre to Leaf, 
of plant. This would come to an average of about 30 leaves yielded by 
each plant, in order to give the amount of clean fibre stated ; but most I’eports 
place the produce at a much lower figure, namely from 10 to 20 leaves a year Number of 
for each plant. We read that in Lucknow, grown on a poor soil, the plants are Leaves, 
said to have had 30 leaves ; 50 in Saharanpur, Cachar, Tirhut ; 60-70 in Port 
Blair ; 72 in Assam ; and 80 in Poona. Doubtless these numbers have refer- 
ence to the total leaves on each plant, not to the number of mature leaves annu- 
ally available for fibre extraction. 

Harvest and tPibre Extraction. — The leaves are cut ofi from the stem from Manu- 
below upwards by means of a heavy-bladed long knife, and the spine on the apex facture. 
is also severed by a blow of the same before the leaves are thrown on the ground. Method of 
In America and the West Indies the operators are paid as a rule by contract, Cuttiug. 
but a day’s labour would be regarded as from 2,000 to 2,600 leaves. According A. Day’s Work, 
to Indian experience the leaves are approximately 4 feet 6 inches long and Leagth and 
5 inches wide with a weight of 2 lb. Some are recorded as only 2 feet long by Weight of Leaf. 
3 inches and weight 6 ounces ; others 6 feet 6 inches long by 6 inches wide and 
2f lb. in weight. The Sylliet experience would be about the mean of the figures 
given, “ True Sisal hemp, grown on suitable and not too rich land, should yield 
for instance, 3 per cent, of fibre (and often much more) on the weight of leaf : 
careful tests of the large blue Aloe in India have given 2J per cent, only of fibre. 

F'nrovma giyaiitea (Mauritius hemp) gives a stiU less yield on the weight of 
leaf, the amount being in Sylhet from If to 2 per cent., but in this case the differ- 
ence is more than counterbalanced by the larger weight of leaf obtained per 
acre.” 

Machinery. — The most generally used fibre -cleaning machine in Yucatan Machinery, 
is called the ” Raspador,” although others are employed, such as the “ Solis,” 

“ Preito,” “ Torruella ” [o/, photograph in Mann and Hunter, l.c. 24, pi, vii.] 
and ” Villamore.” The “ Raspador ” [c/. Mann and Hxmter, l.c. 21, fig. 2] con- 
sists of a drum with brass knives fastened across the face. It is so geared as to 
revolve about 110 times a minute. The leaf is held by a clamp and crushed as 
it moves forward, while the pulp is scraped off by the knives as they dash across 
it. When little more than one-half the leaf has been reduced to pulp it is with- 
drawn and reverses so that the other half may be similarly cleaned. The fibre 
is then dried in the sun and baled for export. Though crude in construction the 
“ Raspador ” has the advantages of cheapness and simplicity. It is typical 
of most of the modern machines that have been brought out, each with special 
claims to superiority over the others. With rntrercsa gigmitea the “ Gratte ” “ Gratte ” 
machine is in a position of supreme favour. But in ad(fition to the machines Machine, 
already mentioned, the following may be said to have been specially designed 
to deal with the aloe fibres : — the “ Death,” the “ Barraclough,” the “ Van Various 
Buren,” the “ T. Abee Smith,” and the “ Weicher ” machines. Then there is Machines, 
the “ Silburn ” maoliine of which so much has been said in the Indian Press 
recently, and lastly the ” Suter ” machine, which makes 600 revolutions a minute. 

Properties and Uses of Sisal and Aloe Fibres. — I have not thought 
it necessary or desirable to devote space to the discussion of these 
subjects. Briefly the fibres are used for ropes and cordage ; for induatmai 
carpets, mats and matting ; for brush-making ; and the waste for paper- Apphoations, 
making. To a limited extent the shorter and finer fibres are carded, 
spun and woven. \Gf. Royle, Fibrous PI., 1855, 41-50 ; Agri. Ledg., 

1896, No. 34 ; Dodge, Useful Fibre PI. of the World, 1897 ; Stublmann, 
in D&r Pflanzer, 1907, Nos. 15, 16, 229-43 ; Hanausek, Micro. Tech. Prod. 

(Winton and Barber, transL), 1907, 96-8.] 
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TRADE IN and Hunter give interesting particulars 

regarding the prospects of a Sisal Fibre Industry : the capital required, 
the world’s markets for the fibre, prices ruling, etc., etc.; their 
Earliest Eecords. woi’k shouH be coiisulted for such particulars. One of the earliest 
records of this fibre refers to the imports into England from Yucatan fr('nn 
1750 to 1780. Although high expectations were then raised, the fibr<i 
did not assume a position of importance until fully a century later, when 
Exports from the first plantation of some 50 acres was laid out. The exports from 
Yucatan. Yucatau Were 243,968 bales in 1889 and 418,972 bales in 1898. It is siiid 
that in the latter year there were 1,200 plantations in Yucatan alomn 
Babamas. It seems probable that in the Bahamas there are over 20,000 acres under 
the crop. According to Sir W. Robinson (lecture in March 1900 before 
the Royal Colonial Institute of London), so long as the fibre fetches even 
Profitable Price. £20 to £25 a toil the pxospects would he distinctly favourable for the 
investor in the West Indies. Were it not necessary to provide for heavy 
charges in supervision, for rent of land (as a rule too valuable for the 
crop), for freight charges in many instances over long distances to the 
seaboard, the cheap labour of India might be a factor of no small im- 
portance. But it cannot be denied that there are large tracts of India 
highly suited for this plant which are at present practically waste. As 
an auxiliary crop with tea and when grown on land near the seaboard, 
it is very probable that success would be attained. But the industrial 
developments possible for this fibre seem to be comparatively limited. 
Moreover, indications are not wanting that the increasing production, is 
at a higher rate than the expansion of the demand. But that a limited 
Indian cultivation might be successful seems fully demonstrated by the 
results already attained. It may be of interest to add that the first 
Eirst Sales. public sales of Sylhet Sisal fibre show that it fetched £36 10s. per ton in 
London or approximately the same price as realised for the Bombay Aloe 
fibre, so that the difierence in species grown does not appear materially 
to have afieoted the value of the fibre produced. [0/. Ind. Plant, and 
Gard., Feb. 21, 1901.] 

Indian Market, To what extent production is meeting the existing Indian demand 
cannot at present he discovered, but there would seem to be no doubt that 
steadily the Indian supply will improve, and the most recent information 
goes to show that most encouraging results have been attained in Assam 
(Sylhet). It is known that there is a regular import trade in “ white) 
fibre” to he used by the rope-makers in place of or in mixture with tlie 
more expensive Manila Hemp. Certain qualities of sisal or other aloc 
Brush-makers’ fibres are also used by the brush-makers. For brushes the larger, thicker, 

'ibre. more elastic and more highly polished fibres are required, since these ap- 

proximate most nearly to pig’s-bristle. In the Calcutta market a specialty 
selected fibre for the brush-making trade is reported to be sold under the 
name of reju and to be imported from England. But here it may b(.) 
Reja Eibro. added that the lxtle or Tampico fibre (A f/are hefovaran ih a ) is a Mexiciau 

fibre which might be said to be specially produced for the brush, -maker. 
How far this may be the reju fibre of India cannot at present bo ascertained. 
Nor can definite returns of the Indian trade in sisal fibre be given, since 
both the import and export traffic is recorded under the collective heading 
Imports, of “Hemp.” Out of the total imports of “Raw Hemp” from foreign 
countries received by India in 1906-7 (viz. 22,513 cwt., valued at 
Rs. 6,94,623), China supplied 14,816 cwt., the Philippines 4,891 cwt., the 
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United States 1,635 cwt., New Zealand 758 cwt., and the United King- 
dom 209 cwt. The nature of the fibres classified as “Hemp ” in these 
returns can be judged of only by the countries from whence derived. 
Thus the Philippine Hemp may in all probability have been Manila Hemp ; 
the supply from that country was renewed in 1899-1900. Perhaps the 
most striking feature of these imports of hemp is the decline in the supply 
from the Straits, which in 1896-7 fell from 6,624 cwt., valued at Rs. 1,01,831, 
to 370 cwt., valued at Rs. 10,796, in 1905-6, and in 1906-7 nil. 
The Exports from India are mainly, if not entirely, of “ Sunn Hemp ” 
and other allied fibres, and thus quite distinct from the “ Sisal Hemp ” 
here dealt with, so that the returns of exports need not be further con- 
sidered. But it is believed that about 25 per cent, of the exports of Raw 
Hemp from Bombay are at the present time Aloe (Agave) fibre . In 1906-7 
Bombay exported 255,375 cwt. of Hemp, valued at Rs. 28,74,499. And a 
striking feature of the exports of raw hemp is the fact that the Bengal section 
appears to have given an indication of expansion, a consequence, doubtless, 
of the Sylhet production of Sisal. In 1899-1900 Calcutta exported 63,433 
cwt., valued at Rs. 4,66,503, in 1900-1 an expansion to double the 
quantity and three times the value was recorded, viz. 128,634 cwt., valued 
at Rs. 12,20,351, and in 1906-7 to 261,867 cwt., valued at Rs. 29,76,541. 

ALBIZZIA, JDiirazz. / FI. Br. Ind., ii., 298-302 ; Gamble, Man. 
Ind. Timbs., 302-9 ; Cooke, FI. Pres. Bomb., i., 452-5 ; Duthie, FI. U'p'per 
Gang. Plain, i., 319-22; Brandis, Ind. Trees, 269-73; Prain, Journ. As. 
Soc., Beng., Ixvi., pt. ii., 511-5; Leguminosje. 

There are in India 14 species of this genus, all trees except one, Lt.-Ool. 
D. Prain in his revision of the genus has added four species not hitherto 
separately recognised and has removed much of the ambiguity that previously 
prevailed. He has shown that Indian authors have been in error in thinking 
that A. .rniibrissin is met with in India: he has restored Boh., 

to specific importance, and separated from A. Xeb&efe (imder the name 
A. (iambi &i) an important East Himalayan form. Generically the species of 
Alblfsitila bear the vernacular names of siris, sirislux, sirin, turanfi, chirugu, haghi, 
vaghe, kokko, etc, a. ijehiK-n seems to be the true airis, a tree, according 
to Sir Monier Williams, that is sacred to the Buddhists. The other species are 
distinguished as the sweetly scented airia, the wlxite airia, etc. 

They all afford Gum, more or less copiously, from wounds on the stem, and 
though little is loiown for certain of the specific differences of these gums, that of 
A. Ntifiuiata is reputed to be specially valued as a size in the manufacture of 
Nopal paper. The barlts of most species are astringent and used as Dves, 
Tans and Medicines. That of .-i. XebSeft is employed in Madras to tan flsloing 
nets, and that of a. myrioitjiyiia (kcmta-airia) is utilised as a substitute for 
A. in distillation, and those of a. utipuiata and A. pt-oeara are said 

to be fish poisons. The leaves of most species are regarded as useful Fodders 
and in some instances the trees are specially grown on that account, but according 
to MI’. Hartless the stipules and young leaves of .<1. atipaiata are poisonous to 
cattle. Tlu) most curious discovery regarding the loaves of this genus may be 
said however to be the determination made by me of the so-called Jybbe Tea, 
which, consists of ordinary tea mixed with specially prepared leaves of a, amura 
(the lalai or unjei). [Gf, Jown. Agri.-B.ort. Soo. Ind., 1898, xi., 838-42; 1899, 
982-3; Kew .Bull., 1899, 82.] Mr. Chandra Bhushan Bhaduri, Officiating 
Chemist to the Industrial Section, Indian Museum, analysed a. amava leaves 
(hand-picked from a sample of jyree tea) and found that they possessed no special 
properties worthy of notice. [Gf. Ann. Kept. Ind. Mua., 1899-1900, 62 ; Pharm. 
Joum. Qt. Brit,, Dec. 16, 1905, 833.] 

The Timber of these trees varies greatly, being very soft in a. sUpniatn, hard 
in A. otfornttHaima, tafida and amara ; sapWood large and white ; the heart- 
wood light to dark-l)rown, streaked, sliining ; pores usually scanty and often 
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ALEURITES 

TRILOBA 


THE CHINESE WOOD OIL 


Chinese Varnish. , . i , 

subdivided, showing up prominently as dark streaks on vertical section ; lastly 
East India the medullary rays are fine, short-distant and shallow. Eecently a.. Xefefee* 

Walnut. has found its way to Europe under the name of “ East Indian Walnut, being 

exported mainly from the Andaman Islands. [Cf. Handbook Imp. Inst] It 
crrows rapidly, seasons, works and polishes well, and is fairly durable. It is said 
to be taxed in Burma at a higher rate than teak- wood, a circumstance that 
indicates the local value put on this timber. It is used for agricultural and 
industrial instruments and appliances, for furniture and picture frames, and 
Cartwrights’ work, etc. The timber of .4. anmra is very much like that of the 
Siria only that it is purplish-brown with concentric Hght and dark bands. {Of. For. 
Admin. Bept. Mad., 1897-8, app. i., 31.] The timber of 4. oam'ntiHHinut turns 
* almost black with age, is largely employed for cart-wheels, etc. Lisboa says 

that the wood of 4. xn-oeerti. has darker patches, but that it takes a fine polish 
and is recommended for furnitui'e. [Of. Useful PI. Bomb., 1884, 70, etc.] 
Avenue As Avenue and Shade-trees most of the species are much admired. 

Trees. is a rapid-gi-owing tree, introduced from Australia and completely 

naturalised in the Nilgiri hills. 4. Miorifcwt itrt is another introduced species, and 
one of the most stately and beautiful members of the genua. It was at one 
Tea and Ooflee time much cultivated by the cofiee-planters of South India, but has got into 
Shade-trees. disfavour for that purpose because of the immense size it ultimately attains. 

4. itroccrn has been specially commended for cultivation on saline soils. [Of. 
Ind. For., 1887, xiii., 339 ; 1888, xiv., 142 ; Ann. Bept. Dept. Land Bee. 
and Agri., Beng., 1891-2, 23.] It is the species that first appears on the sandy 
beds of rivers. But by far the greatest interest in the species of Aibi:v.t'ta centres 
in 4. stipatata, wliich is now very extensively grown as a shade-tree for tea, 
both in Assam and Darjeeling. It is known as the sau in the former province 
and the kala-siria in the latter. Its chief value turns on the nitrating warts 
formed on its roots. [Of. Watt and Mann, The Peats and Blights of the Tea 
Plant, 140 } Der Tropenpfianzer, 1901, v., 244.] 


p.E.P., ALEURITES FORDII, ITemsL, Kew Bull, 1906, 117, 120; 

i., 162-4:. Hooker, lo. PI, tt. 2801, 2802 (confused with A. cortlata bj most authors) ; 

EuPHORBiACEiE or SpuRGE WORTS. A small tree, native of China but 
successfully acclimatised in the Southern Shan States (between 1,500 and 
3,000 feet in altitude) and to some extent also in Burma, Assam, Silddiii 
and Nepal. Frequently met with near Buddhist monasteries, though in 
some localities it appears to have escaped into the neighbouring jungles. 
A, coiHlata, R. Br. ex Steud., has a wrinkled fruit and is found in Formosa, 
Hainan and Tonkin and is cultivated in Japan. 


Oil. 

Trade Names. 


Dtyiag. 

Property. 


Lubricating Oil 


Exietence in 
India. 


Method of 
Preparation, 


A. FofUii yields an Oil known in commerce as (Jhinoao Varnisli or I’ung Oil 
and in some books is spoken of as Chinese Wood Oil, the latter name referring io its 
special adaptability for varnishing wood (see p. 602). In fact the Chinoso jjrofer to 
coat boats and other woodwork with this oil rather than to paint them. It dries in 
about four hours. It is chiefly prepared in the provinces of Ichang and Bzochueu 
and is employed in lacquering, varnishing and waterproofing, etc. The drying 
property of the cold-expression oil exceeds that of any other known oil ; in fact 
it would appear to be an exceedingly valuable substance, the properties of which 
have been but indifferently appreciated in Europe. Of Japan it is said that 
the tree flowers at the end of May or beginning of June. The fruit ripoms in 
autumn. Three to five seeds are contained in each fruit ; they jifford an oil to 
the extent of 37^ per cent, which is pressed out, in ordinary practice cold, to tho 
extent of two-thirds of the possible yield. This oil, Imown in Japan by the 
name of Dokuyenoabura, serves for filling the pores of wood before it is eoatod 
with lac, or it is used when desired to protect wood against moisture. In Japan 
it is also employed for lubricating machinery. 

A recent inquiry in India into the species that follows, led to information being 
procured from the Southern Shaon States regarding the present plant. It woifid, 
appear that in Kengtung the tree is fairly plentiful and the oil regularly pre- 
pared, although the demand is but limited. It has been estimated that the 
nuts of each tree might yield at least 60 ounces of oil. The kernels are first 
pounded, then steamed in a basket placed over the mouth of a pot in which 
watcj- is boiled. The basket is next placed within a piece of Jmllock’s skin and 
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the whole deposited in the oil press and compressed. The oil escapes into a 

vessel placed below for its reception. It is much more highly appreciated than 

the oil of the next species. It is known in Kengtung as mafeyawAfenf, and near Local Names. 

Fort Steedman as hanyin. In the Kew Bulletin will be found particulars of 

the recent imports into Europe and America of this so-called wood-oil. 

It is specially valued for use, along with vermilion, in the preparation of the Vennilioa 
much admired paint (with its richly glossy surface) so frequently seen at the 
monasteries {wats) and pagodas of Burma. It is also employed as a Vaknish YamMi. 
for lacquer- work (especially the finer trays, betel-nut boxes, etc). It is said that 
in the Southern Shan States the tree grows quickly and is readily propagated by 
seed. A tree 6 years old attains a height of about 16 feet, and when about 8 
to 10 years old it comes into full bearing. The fruits ripen in October, or about season, 
three months later than those of the next species. It is believed that were a re- 
munerative demand to arise, in a very few years the supply from these States 
might be practically limitless, and Prof. Warburg is of opinion that the oil 
should supersede linseed oil on the European mai’ket. [<7/. Hosie, Three years in 
Western China, 1890, IS; Joum. Chem. Ind., 1896, xv., 284; Journ. Soc. Arts, 1897, 

45, 1184 ; British arid Colon. Drugs, May 20, 1898, 664 ; Semler, Trop. Agrih., 1900, 
ii., 533-6; Jumelle, Les. Cult. Colon. (indusL), 1901, 118-21; Chemist and 
Druggist, May, 1902.] 

A. triloba, Forst. ; Hemslej, I.g. 121 ; A. moluccana, Willd. ; D-E.P., 

FI. Br. Ind., v., 38i ; Gamble, Man. Ind. Timhs., 613. The Indian or i*» 163. 
Belgaum Walnut, the Candle-nut ; the jangli-ahrot, jaipJial, etc. It occurs 
practically throughout India and Burma, but nowhere plentifully except Habitat, 
perhaps in the Malay Peninsula. It has been stated to be wild in the 
Wynaad, because of its greater abundance in that country, but it is certainly 
not indigenous to India, and, in fact, usually exists as a garden or roadside 
curiosity, especially near towns or villages. On the eastern side of India 
the fruits ripen from J une to August (Eoxb., Kurz., etc.), and on the western 
side not until the cold season (Talbot). 

The nuts are commonly said to contain 50 per cent, or more of a sweet edible 
Oil. [Cf. Dymock. Mat. Med. Western Ind., 11Z.'\ It is much appreciated for illu- Oil- 
minating purposes and is said to be largely exported from Polynesia and used 
in the candle trade of Europe. The kernels are sometimes strung on thin bamboos 
and burned as natural candles, a circumstance that has given origin to the name Natural Caudles, 
of the Candle-nut tree. Capt. Champion {Agri.-Hort. Soc. Ind., Corresp. and Select., 

1843, ii., 383 et seq.) described the preparation of the oil from these nuts as 

then practised in Ceylon, and tells us that it was being exported from that country Ceylon Traffic. 

under the name hehune. During the succeeding half century, the .Journals of the 

above Society, as also the pages of the Indian press generally, have spasmodically 

urged the importance of this tree on the attention of the Indian people, but 

with very little practical results. 

The inquiry during the past decade has revealed the fact that the tree exists Prospacts o( 
here and there all over the country, but nowhere in such abundance as to admit of 
any expectations of an immediate Tbade in the oil. In fact, with the exception 
of tho Shan States, the oil does not appear to be expressed from the kernels 
anywhere in India. In some parts of Burma it is employed as a Vaknish with Vamiah. 
lacquer-ware, but it is usually stated that for that purpose it possesses no special 
advantage over Sesame or Sarson oUb. 

There are two directions of study that should engage attention in tho future : Paturo Inquiry, 
(a) The method of preparation of the oil or oils of these trees, best calculated to 
bring out their special features of value. (6) The yield and profit, in connection 
with tho regions that give indications of greatest success. 

ALKALIS, ALKALINE EARTHS, ALKALOIDS, etc.™ Alkalis. 

It would be beyond the scope of this work to deal with the substances 
indicated by the heading given to this article with any pretence to com- 
pleteness, but they could not he omitted since it might almost be said that 
the industrial progress of a country can he ascertained by the extent to 
which it produces the AUi alis required by it own industries. 
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ALKALIES AND ALKALINE EARTHS 

Inits restricted sense the term AlkiM might hesaid to denotoAMMONiA, 
Potash, Soda, Lithia — the alkalis proper. But in a wider signification 
it embraces the Alkaline Barths, viz. the hydrates of the metals Bakium, 
Calcium and Strontium. These all possess to a certain extent the pro- 
perties usually attributed to the alkalis. In like manner the Alkaline 
Ashes are very largely crude allcalis obtained by burning certain plants. 
Lastly the Alkaloids such as Aconitine, Morphine, Quunine, etc.., 
have been described as the Organic Alkalis, but of course have nothing 
alkaline about them. 

The distinctive features of the alkalis compounds may be said to be 
their solubility in water, their neutralisation of acids, their corrosion of 
animal and vegetable substances, and lastly their property of changing 
or inverting vegetable colours, such as litmus. 

In all fairness it may be said of India that it does not possess any 
industry (pursued on modern scientific methods) for the production or 
refinement of the alkalis, alkaline earths and their salts. Suoli manu- 
factures as do exist (if common salt he for the moment left out of con- 
sideration) are a century behind the times, and consist mainly in tlie 
production of saltpetre, pearl-ash, barilla and the like. 

It is intended in this place to deal more particularly with the collective 
aspects of the alkalis and alkaline earths and to discuss, in such detail as 
may be necessary, the minor products, but with those of commercial value, 
simply to indicate the positions where separate articles on these will be found. 

ALKALIS.— 1. Ammonia and its Salts.— This alkali is in 
Europe and America very largely prepared from “ gas liquor” (see Coal, 
p. Bii) or “ hone liquor ” or from “ volcanic salts.” It is not manufac- 
tured to any appreciable extent in India, for the simple reason that none 
of the crude materials named are to be had in sufficient abundance. 

The chief preparations and salts are (a) Liquob Ammonia used as modicino, as 
a chemical and as a solvent for resins and for certain active vegotaldo principles, 
thus forming varnishes and ammoniated tinctures. Of the latter class may bo 
mentioned the “ Essence of Ginger,” employed in tho maiiufacjturu of gingeratlo 
and ginger beer ; of the former the Hatters’ Varnish, which consists of shellac 
dissolved in ammonia and alcohol. 

The salts are (&) the ChijOBIde {narasdra or nausadur), of importance as a 
material from which to manufacture other salts of ammonia, also o.ssential in 
galvanising, in galvanic batteries and as an alkaline flux, (c) Tho BuLtniATE, 
which is largely employed as a manure (see Coal and. Coke, p. 346). [6'/. Mollison, 
Texibook Ind. Agri, L, 117.] (d) The Oabbonaxis, Sulphide, Oxadate, 

InTixeate, Phosphate and Bkomide, all of which take important place.-? in tho arts 
and industries of every coxmtry and may be said to bo entirely imported by India. 

2. Potassium op Potash and Carbonate of Potash. -J. H. 
Brough, Gantor Lectures in Journ. Boc. Arts., ;1903, Hi., 144. This is the 
chief source of Caustic Potash, and the two compounds may, therefore, 
he dealt with collectively in this place. The carbonate in its ernde 
form is often called Potashes or Pearl-ashes and in Bengali mrjika, 
in Hindustani jon-Jehar or ivaJe-cMr, and in Sanskrit Yavak-sMra. Of 
the other provincial names the following may be quoted :-—jhar-ka-nanuik, 
'jhadicha-mitka, mara-vwpfu, rm/nu-yu'ppu, bMide-mppu, kdram, etc. 

Sources. — Formerly tho European supply of the crude material from which 
this _ substance is manufactured Was very largely the Peabi.-ash or Wood-ash 
obtained from America, Canada and Russia, etc. While the production of pearl- 
ash has steadily declined with the advance of traffic in more seioutilxc and less 
wasteful materials, the imports into Eur6pe of pearl-ash havo not booxi outireiy 
discontinued. Caustic potash is usually manufactured from tho carbonate, tuid 
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this is procured : — (a) From the ashes of plants. (6) From the soil (due to 
the disintegration of felspar and other silicates and the ultimate combination 
of their potash with carbonic acid), also numerous methods patented for the 
accomplishment of this same residt artificially. (e) From the potassium 
sulphate, produced by the decomposition of the chloride through the agency of 
sulphuric acid followed by fusion of the resulting sulphates with limestone and 
charcoal, in other words a process almost identical with the Le Blanc method of 
treating soda, (d) From suint or the wool of sheep impregnated with the sweat 
that exudes from the bodies of the arumals. (e) Beet-root vinasse. 

Roxburgh’s’ statements regarding the production of pearl-ash are amusing 
and interesting {FI. Ind., ii., 62). I shall quote his own words. “ Our extensive, 
and I may also say impenetrable forests, which cover such large tracts of the best 
lands in India might by degrees be cleared and turned into potash, for the same 
reasons and by the same means ” as the saltworts of the coast might yield barilla. 
“ Certainly, labour is as cheap here as in Russia.” “In this hot climate we have 
many advantages, viz. immense tracts of wood of the most solid texture which 
require little labour- to prepare it for the fire, on account of the great drought and 
heat which prevail at the season this manufacture could behest carried on. The 
same heat and drought is fully sufficient to evaporate the ley without the least 
assistance of fire.” “ Our extensive and impenetrable forests ” sounds remarkable 
when it is borne in ‘mind that one of the reasons assigned at the present day for 
the recent expansion of the area of carbonate of soda impregnated sterile soils 
is the absence of forest. We Imow as a matter of trade history that India never 
actually burned her forests in the production of pearl-ash. Moreover, Roxburgh’s 
“ impenetrable forests ” had very possibly no reference to Northern India. 
Still his remarks are significant since he was one of the best infoiuned and most 
careful observers and at the same time one of the most accurate UTiters who ever 
lived in India. His -words cannot, therefore, be placed on one side as unworthy 
of consideration. They doubtless denote that 100 years ago forest was very 
much more plentiful than at the present day and was possibly ruthlessly destroyed 
to make room for temporary cultivation. 

Of plants it may in general terms be said that herbaceous annuals contain 
more pearl-ash than woody arborescent plants, but even of the same plant the 
succulent yotmg growths are more highly charged than mature tissues. Of different 
species 1,000 parts of pine contain on an average only 0-46 parts of potash, oaks 
0*76, vine shoots 5-60, ordinary straw 5-8, ferns from 4-25 to 6-26, Indian corn- 
stalks 17'5, nettles 25-03, wheat straws before earing 47'0, wormwood 73-0, and 
beet about the same amount. These facts natm-ally suggest the plants best 
suited for the preparation of pearl-ash, and the immense development within 
recent years of the beet-sugar industry at once awakened an interest in carbonate 
of potash as a by-product that might supplement the returns of beet cultivation. 
This has been actually turned to account. 

Indian Pearl-ash, — The following may be given as the principal plants em- 
ployed in India for the preparation of pearl-ash : — 


Achyranthes aspera. 
Adhatoda Vasica. 
Alstonia scholaris, 
Amarantus spinosus. 
Bamboo spp. 

Borassus flabellifer. 
Butea frondosa. 
Gaesalpinia Bonducella. 
Oalotropis gigantea. 
Cassia Fistula, 

Cedrus Deodara. 
Erythrina indica. 
Euphorbia neriifolia. 
Euphorbia Tirucalli, 
Gmelina arborea. 


Holarrhena antidysenterioa, 
Hordeum vulgare. 
Indigofera tinctoria. 

Luffa EBgyptiaca. 

Musa sapientum. 

Neriuni odorum. 

Pennlsetum typhoideum. 
Plumbago zeylanica. 
Pongamia glabra. 

Shorea robusta. 
Stereospermmn suaveolens. 
S3rmplocos racemosa. 
Terminalia beleriea. 

Vallaris Heynei. 

Vitex Negundo. 


The crude ashes obtained from the above and such-like plants arts the chief 
sources of the potash salts employed by the people of India in thoir arts, science 
and medicine. 

Uses , — In Europe carbonate of potash is largely in demand for the mfmufacttire 
of certain soaps, after having been converted into the caustic. It is also essential 
in the formation of xDotash-glass and enters into many tinctorial ajxd textile 
processes, such as the dyeing of Turkey red and of Arnotto {Stijc-a. oreitann). 
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SODA^*® ALKALIS AND ALKALINE EARTHS 

Sodixim Carbonate ^ 

In Garhwal hemp-fibre is boUed before being bleached (see fMunnhis shUvu, 
Fibre p 255). In India it would be almost impossible to over-estimate the 
extent to which a crude carbonate of potash is employed. A better selection 
of plants or improvements in the methods pursued for the production of poarl- 
ash are subjects, therefore, of no small importance. It may accordingly ho 
remarked that it is surprising that wliile immense tracts of mountainous land 
are in India injuriously covered with various species of wormwood {ArtennHiii), 
except as a manure used locally the ashes of these plants are not apparently 
utilised by the people. From the high percentage of carbonate of potash which 
A Useful New they contain, the preparation of pearl-ash from wormwood miglit be con- 
indnsCrK.* fidently recommended to the poorer inhabitants of the temperate regions nt 
India as a useful new industry. 

In Bombay, especially in the rainy tracts, the system prevails of rabmg (as 
Fuihing Soil. galled) the seed-heds. This consists in burying brushwood, boughs of trees, 

cow-dung, etc., under a tliin layer of soil, then firing the mass. In this way the 
soil becomes highly charged with wood-ashes, the most important constituent of 
which is doubtless potash. It is found that the finer qualities of rice can alone 
be grown when the seed has been previously germinated on ra6-beds, and later 
on transplanted to the fields. It would be well, in connection 'mth the subject 
of potash as a manure, for the reader to consult Leather’s admirable papers on 
Indian Manures. [Of. Agri. Ledg., 1897, No. 8; also Indian Soils, 1898, No. 3; 
Mollison, Textbook Jnd, Agri., ii, 83-5, 119-21.] 

3. Potassium nitrate (see Saltpetre, pp. 972-5). 

4. Sodium and its Compounds, Carbonate of Soda; Ball, 
Man. Econ. Geol. Ind., 1881, 492-7 ; Holland, Rec. Geol. Surv. Ind., i., 
115. Tlie term soda, strictly speaking, denotes the oxides of the metal, 
hut it is also used for the hydroxide and the carbonate. The last 
mentioned is not only the most important commercially, but it is the 
compound from which the majority of the other soda salts are made 
or can be made, and therefore it may be dealt with in greatest detail. 

CAnBONATK ov SoDA is a valuable salt; it exists in nature and is, as a rule, the 
most abundant and, from the point of view of the agriculturist, the most ob- 
jectionable ingredient of the soluble sodium salts found in the soil. This subject 
will be dealt with in a further paragraph under the heading of Meh deposits (see 
below). It may be here observed that from such deposits carbonate of soda can be 
isolated and purified commercially, or a crude mixed salt can be made that might 
be utilised in the manufacture of special alkalis or in the glass, soap and other 
trades. Sodium carbonate in an even purer state may be obtained from the 
brine of certain lakes, such as the Lenar in Berdr. 

Manufacture from Kelp. — ^In Europe some few years ago a large trade used 
to exist in the separation of sodium carbonate from calcined sea- weeds— Kisni?, 
or salt-worts — B abilla. Indeed to this day it may be said that Sarsoxa. So»a 
is still regularly produced both in France and Spain because of the large amount 
and fine quality of soda obtained from its ashes. And it was the loss of their 
regular supplies of barilla, during the wars with Spain, that compelled the French 
people to seek for new sources of the salt and finally led to Le Blanc taking out 
a patent in 1792 for the artificial manufacture of carbonate of soda from common 
salt. Le Blanc’s discoveries practically revolutionised the chemical works and 
industries of Europe (see pp, 60-1). The calcination of sea-weeds is pursued as 
a rule for the purpose of obtaining potash rather than soda, and at the present 
day “kelp ” is much more frequently spoken of as the source of loDijSfK than of 
either of the alkalis named. [For particulars regarding the manufaotute from 
Sea Salt the reader might consult Agri. Ledg., 1902, No. 6.] 

One of the greatest economies in the carbonate of soda industry was ©fleqtad 
by the manufacture of Sttuphubic Acid from Pybites, in place of from the ex- 
pensive Sicilian StrLPHtra. The extensive deposits of copper jiyrites that exist 
in India, if utilised in the combined production of copper and sulphuric acid, 
should open a highly lucrative field of enterprise. So also the rnanufactur© of the 
phosphatic deposits of India and adjacent countries into superphosphates should 
not be neglected, though so far as at present known the phosphatic deposits of 
India seem to contain too much iron and alumina to make really good suiier- 
2 jhospha,t 6 s. As an exemplification of such results it may be remarked that the 
2 )roduction of sulphuric acid from iron pyrites was in Germany 368,149 tons in 
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1882, and 754,151 tons in 1898, and of that large quantity only 26,000 tons were 
exported, the balance being nsed up in the exceedingly important German 
chemical industries which within the past three-quarters of a century have 
expanded from being nominal to a valuation of £60,000,000. The imports of 
sulphuric acid taken by India have averaged from 1902-7 Rs. 6,58,488 in 
value. 

For the finer sorts of glass, and for many other minor purpose.s, a REFiNiar) 
Carbonate is required. This is obtained by re-dissolving the ash in hot 
water, settling, boiling down and re-fumacing — ^the result being a purer 
quality of carbonate. Soda Crystals may be said to be a well-known special 
preparation that contains 10 parts of water in combination with the carbonate. 
For household purposes of cleaning, bleaching, etc., soda crystals are still sold. 
The other substances obtained from sodium carbonate that may be here men- 
tioned are the bicarbonate of soda and caustic soda. Before proceeding to deal 
with the last mentioned, the Indian manufacture and sources of supply of car- 
bonate of soda may be dealt with very briefly. These have already been in- 
cidentally mentioned, namely, Beh and Barilla, but to the former must be added 
the sources of natural carbonate derived from the waters of certain lakes, such 
as the Lonar in Berar. [Of. Oldham, Man. JEcon. Qeol. Ind., 19.] 

5. Reh OP Sajji-matti ; Ironside, PM. Trans., 1774, Ixiv., (ed. xiii.), 
506 ; Sleeman, Tour through Oudh, 1858 ; Agri. Ledg., 1893, Nos. 12, 
13 ; 1896, Nos. 1, 33 ; 1897, Nos. 5, 7, 13 ; 1901, Nos. 4, 13 ; 1902, 
No. 5, 117-24 ; Oldliam, Man. Boon. Geol. Ind., 1893, 447 ; Mollison, 
Textbook Ind. Agri., i., 77-80 ; Wedderbnrn, Drought-resisting Fodder 
Plants, in Ind, Famine Union Leaflet, Dec. 1901, No. 2 ; Jan. 1903, No. 8 ; 
Alkali Land and its Eeclam., in Dep. Land Rec. and Agri. Mad., 1906. 

This is an efSorescence that occurs on the surface of the ground, in most 
provinces of India. It may be said to be a mixture of the following salts : — ■ 
sodium carbonate (sajji), sodium sulphate (Hayt), and sodium chloride (com- 
mon salt or namah). In most localities the carbonate predominates but in 
others the sulphate, and in the latter case it is very often associated with 
potassium nitrate or even with calcium nitrate. Soils badly impregnated 
with soluble alkali salts are variously designated as iisar, hhddi, rehdl, 
rehdr, reh, kalar (Jcalr), etc., though these terms are employed occasionally 
to denote the presence of common salt, just as khdri usually indicates a 
soil containing the sulphate. But it may be here remarked that the earlier 
investigators of iisar lands speak of the sulphate as being the most abun- 
dant constituent. Hence apparently Yule and Burnell {Hobson- Johson, 
Gloss, of Anglo-Ind. Words) defines reh as an efflorescent sulphate of soda 
mixed with chloride and occasionally carbonate. On the other hand, 
Voelcker advanced what is to-day the correct view {Impov. Ind. Agri,, 37) 
when he said of reh, “ The salts are principally impure carbonate of soda, 
but sulphate of soda also occurs largely and with them are found common 
salt and salts of lime and magnesia.” An efflorescence of the nitrates of 
potash or soda would oftener be viewed as of value rather than of danger. 

Reh frequently occurs in such abundance as to give origin to large tracts 
of desert — and constantly increasing tracts — the surface being literally 
encrusted with a white, snow-like deposit (hence the name reh or rej 
= shining) — or the salt may be invisible and only present to an extent 
sufficient to greatly lower fertility, or while still hardly visible, may yet 
render the soil more or less sterile for at least half the year. In passing 
it may be added that fuller’s-earth is a hydrous silicate of alumina, but 
is often called, though incorrectly, sajji-matti : it contains no soda. 

Formation of Usar. — The opinions advanced regarding alkali deposits vary in 
conseqnoneo of what might bo called professional bias. Apparently the oarliest 
mention of such deposits is made by Sleeman. His theory is in essentials nob far 
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from being in accordance with modem views. It is certainly strange that Royle 
[Prod. Bes. Ind., 1840-75) makes no mention of the ])honomon()u of rr.h ellller- 
escence. He remarks that Dr. Helenus Scott had sent fr(,)ju Hoin})ay to England 
a sample of a “mineral alkali” as a substitute for barilla, and so closes his accouiit . 

He was for some time resident in Saharanpur, and if the Mmrtra(h,s existed as (,hey 

Canal Influence, do to-day, it is curious that he should not have inentionotl them. In IKhl was 
published {Select. Bee. Gov. Ind., No. xlii.) a correspondoiujo whicli dfuds with the 
deterioration of village lands lying alongthe W. Jumna Clunal nnd contfinds that 
the canal was not responsible for the existence of injurious salts, l)ut that 
defective drainage in coimeetion with it had led to the accumulation of salt, to 
such an extent as to render cultivation impossible. 'Wie iiu^uiry had no pructit;al 
result. In 1876, however, a committee was appointed to investigate the matt,('r 
in consequence of a planter’s complaint that his hmd had been spoilt l>y the 
Driiiaa^ge. mismanagement of canal irrigation. This was the Roh Committee of 1877, of 

Medlicott’,s which Mr, H. B. MedUcott was a member. Medlicott (at one time Director 

Oi)inion3. of the Geological Survey) began the study of tins subject early in the ’si.Ktios. 

As a member of the committee, he wrote a masterly report which may bo 
said to contain all we know regarding the formation a,nd mov^oment of this 
soluble ulkul i salts witlnn the soil. These, he tells us, are formed from 
normal soil-materials by the disintegration caused through the gr(jwth of plants 
arid tillage. The silicates are broken up by the action of heat, air, water 
and carbonic acid, etc., with the manifestatioir of tlie various alkalis that are 
formed or reformed during the several changes that ensue. During tlio pro- 
duction and maintenance of fertile soils, carbonate of soda, for example, is as n 
rule a transitional compoimd and is destroyed with the elaboration of other and 
I?erc 0 ntage of more essential constituents, especially in the presence of lime. In most fertile 

Carbonate in soils the percentage of that carbonate is accordingly remarkably low. In fact 

3?erfcile Soils. total of soluble soda salts in good soils rarely exceeds OT, of which ordinarilji’ 

Special Crops. one-half may be the carbonate. Crops, more especially cereals, may howovei’ 

be grown on soils that contain O’l per cent, of carbonate of soda, and 0'.2 per 
cent, is sufficient to cause serious injury if it be not found fatal, except perhajis 
to the so-called saltworts or saltbush — ^plants that are actually found to luxuriate 
on briny soils or littoral swamps. At times, however, as already observed, the 


surface soil may become encrusted with soluble salts, as much as 2 to 6 per cent. 
Healthy or much more being often present. Normally these soluble alkalis are canied 

Circulation. ];jy rain-water or irrigation to the subsoil, and a certain porcentago are de- 
tained mechanically, the surplus being carried away by the drainage. "Whore 
subsoil drainage is defective, as a purely local and temporary measure surface wash 
may prove beneficial. For this purpose trenches or pits are dug, and the surfaiH* 
water dissolves the salts and carries these to the trenche.s, thereby leaving tlu) 
Pemieation o£ higher ground less charged with alkali. But the evil consequence of even a toin- 
Water. porary cessation of soil-permeation may be exaggerated under certain condif ions 

Conditions Uiat such as (1) recurring periods of hot, parching winds ; (2) ahsenco of soil-tiovesriag 
favour Reh {i.e. wild herbage or crops and trees) ; and (3) defective tillage (f.c. .sujicrHcial 
.formation. ploughing or puddling during flood). These are the very conditions that produce 
re/i. efflorescence, aided by (a) the chomical nature of the original seil-matorinls ; 
(6) the physical attributes (or texture, as it has been called) of the soil {i.e. abun- 
dance of clay and the conditions of the clay; abundance of sand or of Hino, etc.,) ; 
and (c) the accidental or irregular distribution of (a) and (6) brought about through 
countless ages of water action, both during the formation of tho alluvial plains ami 
subsequently. For particulars regarding the association, of concretionary iiino 
Kankar. (iifmfer) with re/i, the reader is referred to Lime, p. 7 1 1. 

Capillary Action. Diffusion and Capillary Action.— D t. Center (then Chemical ExamiiU'r to 
the Panjab Government) wrote in 1880 a most valuable Note on lieh ur Alkali 
Soils and Saline Well Waters,m. which he dealt in great detail with tho movoiuont 
of these salts within the soil and their temporary aecLunulation on tlie surface. 


Oaliforiii.'in 
Bxpermienta 
and Eesiilts. 


They may be spoken of as first diffused, their carried to the surface by capillary 
action. Hilgard and Lougbbridge, in connection with tiro Californian Experi- 
mental Station of Tulare, have carried these investigations to their final issue by 
tracing, in every detail, the actual movementof tho salts in sterile soils, boforo and 
after irrigation, and have exhibited their results graphically, in diroet corre- 
spondence with a most critical analysis of practically every inch of soil to a deptli 
of 4 feet. They have also demonstrated beyond dispute that tlii.s mo\-ement to 
and from the surface is directlya result of iraporfoct drainage in conjunct ion witli 
severe surface evaporation. 
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Manuring and Tillage. — Dr. Brown (then Cheroical Examiner to the Panjab) 
investigated the nse of lime salts as manures to be employed in the treatment of 
re7isoils, and Inis view's were published by Mr. Baden Powell (P&. Prod., 1868, 14:9) 
as follows : — “ When the deleterious sulphates and carbonates are mixed with any 
soluble salt of lime, such as the nitrate of lime, decomposition occurs and nitrate of 
soda is formed while carbonate and sulphate of hme are produced. Carbonate of 
lime is insoluble in pure water and has no power of injuring plants, while nitrate of 
soda and sulphate of lime are beneficial in suppljdng them with nitrogen, the 
former by direct decomposition of its acid and the latter by absorbing ammonia 
from the air. Nitrate of lime is formed whenever organic matter decomposes 
in contact with carbonate of lime.” Some years later Brown advocated the 
use of farm-yard manure and green manuring with such plants as CniotroiHs 
{f ignuteu on the ground of their supplying the nitrogen which, in combination 
with the Hme (natura.lly present in aU ^Ir soils), would tend to reduce the carbonate 
of soda to a harmless condition. Center wrote a long and highly instructive 
report on the chemistry of the usar soils, and confirmed in the most striking way 
Brown’s recommendations for Hme nitrate. He also gave an account of the 
operations in the Utah Basin and other parts of America, where heavy nitrating 
manures were employed as a remedial measure for alkaK soils. Later on the 
sulphate of Hme (Gypsum, see pp. 716-7) gained a well-deserved reputation as. a 
chemical substance that might be employed wdth great advantage in the neutrali- 
sation of the sodium carbonate in tisar soils whenever that salt predominates. 
Where rah consists chiefly of sulphate of soda, gypsum would very possibly do 
harm rather than good. 

The next jnost important step, therefore, in the study of the chemical treatment 
of usar soils may bo said to bo Leather’s various papers that have appeared in 
The Agrioultural Ledger. These ^ve extensive analyses of soils, waters, etc., 
from the entire alkali area of India, They contain the results of practical ex- 
periments to test the amoxmt of soluble alkali salts that may exist in soils before 
these become poisonous to vegetation. They indicate the plants that first show 
signs of succumbing to the infiuence of these salts, and the amoimt of each salt 
tliat proves fatal. By special pot cultures of various plants. Leather proved 
that sodium carbonate is (as has always been upheld) infinitely more injurious 
to plant life than are any of the other soda salts. But perhaps the most 
instructive part of his researches was the demonstration of the physical 
property (alluded to by Romanis, Wallace and others) possessed by carbonate 
of soda, which greatly augments its injurious chemical influence on plants. While 
filtering soils in order to obtain their soluble salts. Leather observed that 
certain soils could practically not be filtered. A little muddy water percolated 
through at first, but very soon the surface of the filter-cloth became coated with 
a perfectly impenetrable layer, and further filtration was then impossible. The 
soils that manifested this peculiarity wore those most highly charged with 
carbonate of soda. To remedy this defect he experimented with gyp.sum 
and soon ascertained that its woll-knowm merit as a chemical manure in the 
reclamation of usar soils rested as much on the destruction of the impervious 
deposit as in the reduction of the “ white ” to the “ black alkali.” It would thus 
appear that should climatic and soil conditions exist sufficient to give origin to a 
reh ofiioroscenco containing carbonate of soda, there must sooner or later bo 
prod.\icod (at a certain position or depth) an impenetrable layer through which 
surface percolation of water w'ould be impossible. This waterproof layer may 
not be STifficiontly developed to be visible to the naked eye as a hard pan,” but 
if carried near to the surface it will give origin to a crust of salt. A change in the 
physical condition of the soil is accordingly quite as urgent a necessity as in its 
actual chemical composition. It may thus be inferred that subsoil drainago, 
bolow ati impervious layer, would bo next to useless unless the soil be chemically 
treated with some of the soluble Hme salts, or be penetrated for tree cultivation 
by deep pits filled in with fresh soil. It would indeed seem probable that the 
surface vegetation that has been reported as accompanying successful tree culti- 
vation, may be duo very largely to the pits dug for trees having acted as openings 
througli the impenetrable layer by which the soluble salts of the surface have been 
washed into the natural drainage. 

By way of concluding these observations, regarding gypsum, it may be 
suggested that it is not necessary to assume that the exact amount of that salt 
which would be reqxured chemically to neutraHse the ascertained weight of 
carbonate present need bej given as a manure before beneficial results may be 

53 


ALKALIS 

REH 


TJao o£ Lime 
Saifs. 


Farm-yard 

Manure. 

Green Manure. 


A-merioan 

Eeelamatioa 

Methods. 

Gypsum, 


13.\teiisiva 

Oheniioal 

Investigations. 


Sodium 

Carbonate, 


Physical 
Property o£ 
Soils. 


Value of 
Gypsum. 

Principles 

Involved. 


“ Eard pan.” 


Initial Action. 


Tree Cultivation. 


Is Complete 
Neutralisation 
Essential ? 



ALKAI.IB 

RBH 

Imporbanj) 

Factors. 


Boil-washiug. 


American 

Results. 


American and 

Indian 

Ikpericnce. 


Beclamation 

easy. 

Soil-probeotion. 


Plants that grow 
on Saline Soils. 


Proteotioa from 
Cattle. 


Soil-garment. 


Invading 

Grasses. 


Fodder a 
Necessity. 


Indigenous 

Saltworts.: 


ALKALIS AND ALKALINE EARTHS 

looked for. Gypsum is useless without water and unnecessary where the ear- 
honate is absent. But its action is largely physical in allowing soil porcolation, 
XJniess, therefore, a free subsoil natural drainage exists it must be provided 
before ’any heavy expenditure is incurred for gypsum as a manure. At the 
same time land treated with gypsum should be planted with saltworts or f)t]if,r 
plants that have been found hitherto impossible of cultivation. If those cum 
now be raised on the soil, it maybe inferred that provision has been tlioroby 
made for the injurious salts being washed out of the soil, and that, too, long Ixtforo 
it has been necessary to add, from a financial point of view, a proliibitivo amoun fc 
of gypsum. 

American ResaJis. — ^This leads, therefore, very naturally to a brief referemeo 
to the admirable investigations and practical resxilts that have been attained by 
Hilgard and Loughridge in the reclamation of alkali wastes in California {Ain'L 
Led></., 1896, No. 1). These officers performed an extensive series of experiments 
and analyses, with the result that they arrived emphatically at the same con- 
clusions as our Indian experts had done many years previously, namely, re- 
garding the Hstory of the formation of the alkali salts, their movements in the 
soil, and lastly their treatment with drainage, chemical manures, and selected 
or special crops. The difierence between American and Indian experience in 
this matter may therefore be said to be that in the former country the sciontilicj 
experts were at the same time the administrative staff who had to deal with 
the alkali wastes. Their observations were not treated as scientific theories, btit 
were at once put to practical test, with this result, that alkali wastes are in 
America not only regarded as comparatively easy of reclamation but havo 
actually been largely turned into some of the most profitable of lands. 

Helpful Vegetation^ — ^Medheott urged that ‘to protect the soil from the 
excessive heat of the summer months and consequent injurious capillary efflores- 
cence, it was most important to alleviate the serious Indian defect, viz. the 
almost total absence of arborescent vegetation from the agricultural tracts of the 
country. But there is an aspect of vegetation that seems to havo entirely 
escaped Medlicott’s observation, namely, the employment of certain plants 
as direct agents in reclamation. It is well known that many plants not only 
can survive on soils that contain a proportion of alkali that would be fatal to 
others, but that they actually luxuriate under such soil conditions. Of this 
natme may be mentioned the Saltworts (see under Barilla, pp. 1 1 3-4). Long, there- 
fore, before reclamation could be carried to the extent of admitting of ordinary 
crops or even of arborescent cultivation, the soil might be protected from the 
sun by saltworts, and have at the same time large amoimts of its poisonous salts 
removed by the temporary cultivation of such plants. 

This subj'eet has not, however, been entirely neglected in India. It was 
believed that were alkali lands protected from cattle for a number of years, or 
even annually from the close of the rains through the hot months, the plants 
produced during the rains might be encouraged to survive and even othor.s, 
including trees, gradually to invade such protected localities, imtil in a few years’ 
time the growth of a soil garment might ultimately prevent ofiiorescence. Sucii 
experiments have actually been conducted, and with considerable success. The 
plant found first to invade the protected barren lands was the grass known as 
%}iar uaara d^poroXtoius atntbieiw), which from its vernacular name may be 
inferred to be a salt-loving species. mporohoiuN eovont-antMinuuft {bhur- 
buroi) also springs up readily enough, but only during the rains. It, however, 
affords useful fodder, although it does not protect the land from the summer’s 
heat. After partial reclamation the ddb {KrugroHUn t-ynostiroitifN), the diih 
(CUnoaMi(lacfylon),thebatimpl4(ennefittieH),thejanewaiAn(Iropoffon€tnntilattiH) 
and several other species readily appear. Since fodder is of necessity a 
pressuigneed in all parched lands, it is valuable to know the Indian grasses that 
should bo first resorted to in reclamation operations, but it is unfortunate that tho 
true saltworts have not hitherto been seriously investigated in India since they 
would appear more desirable preparatory plants to any of the grasses named. Wo 
read of a few desultory experiments having been put forth to acclimatise tho 
Australian Saltbush, but it does not seem to have occurred to any of our Indian 
agrioultur,‘xl authorities that this country possesses perhaps a richer and more 
varied assortment of indigenous saltworts than is to bo found in any other. 
In the I’anjab and elsewhere a few of these have been (one might almost say) 
systematically cultivated for the production of barilla, but not one of them, so 
far as I can discover, has been seriously investigated as^ a prepai'atoiy crop in 
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tis«r reclamation. Mollison makes no mention of the Indian saltworts, 
though he refers to the Australian Saltbush, 

There is a wide range between the saltworts that may be grown on soils highly 
impregnated with alkalis and the plants that refuse to grow on soils that contain 
a particle above what might be called normal soil-supply. But partiality or 
impartiality is not governed by botanical considerations, since within one and the 
same natural order of plants both dispositions may be met with. It would thus 
seem highly necessary that lists of plants should be framed, after searching tests 
have been performed indicative of the selection of saltworts, trees and useful 
crops that might be gi-own progressively on land vmder reclamation. AoaeUi. 
€t.i’ubi(M, ttutea fyomioau and Jiaihergiti sis-voo have been spoken of as useful 
trees, but these belong to the LEQtnvimosJE, a family which shows a stronger 
aversion to saline salts than almost any other that might be mentioned. They 
may, however, be good, but are they the best that could be chosen ? If the 
most convenient and serviceable, at what stage should they be planted, and with 
what other plants preceded, associated or followed ? These are questions of the 
greatest possible moment to India, but to wMch at present no satisfactory answer 
can be given. The greatest fault, however, with all Indian endeavours, such as 
they have been, at reclamation and reforestation, has been the impecimious 
craving and short-sighted policy of desiring immediate returns. 

Industrial Uses of Soda. — ^Incidentally this subject has already been dealt 
with. Throughout India soda soils are washed and more or less pure 
carbonate obtained. At one time a fairly large trade w^as done in this way in 
South India (Salem, Mysore, etc.) and expectations of a considerable develop- 
ment entertained. Licenses were granted in Bih4r, the United Provmces and 
elsewhere for the manufacture of aaiji and rasi (two qualities of carbonate of 
soda) from saline earths. The object in licensing the industry is to protect the 
revenue, since from the factories concerned fairly large quantities of common 
salt are obtained, especially at the factories and refineries for the production of 
saltpetre. (For method of manufacture, see Glauber’s Salt, p. 56.) 

Carbonate of soda of a very pure kind is regularly prepared at the Lonar Lake 
at Berdr. Ball says {Man. Econ. Qeol. Ind., 494), “ Blocks of mixed salts are 
obtained by divers in certain parts of the lake, but the waters of the lake, on 
evaporation, deposit salts among which the principal is carbonate of soda. . . . 
The local names for these products are dalla, which consists of a close collection 
of acicular crystals, between two compact surfaces ; kuppal, a thin kind of dalla, 
principally of red colour ; papadi or papri, a white saline froth." 

Whether obtained from soil efflorescence or from salt lakes by treatment with 
sulphuric acid, the mixed salts (especially where the greater proportion is already 
the sulphate) may be reduced to a salt-cake (similar to that obtained in the first 
stage in the Le Blanc process of manufact-ure), and by calcining with lime and 
coal that may be converted into soda-ash. At Awah, in the United Provinces, 
an attempt was made, in 1880, to utilise the reh efflorescence in the manufacture 
of glass and glass-beads. A complete set of tools was imported from Venice, but 
the following, among other conclusions, appear to have been arrived at regarding 
those and all such experiments at utilising the alkali deposits in glass-maldng : 

(а) The impurity of the alkali prevents the formation of good quality 
of colourless glass. 

(б) It is, therefore, necessary to organise chemical works to produce 
pure alkali. 

(c) Good beads could be made, but doubtfully at a lower price than 
they can be imported. 

(d) Improvement of glass manufacture in India would depend on the 
work being done on a large scale with skilled supervision. 

Wherever soda efflorescence is at all abundant, the Native industry of glass- 
making (such as it is) is more or less prevalent, especially that of glass bangles. 
But reh aird saiji are put to an infinite variety of other uses by the Natives. They 
are employed for dissolving crude lac and hamekc, preparatory to dyeing silk, 
also for extracting the crimson dye from safflower in cotton dyeing. They are 
used for bleaching silk, cotton and wool. Sajji is employed, in Farukh4bad, in 
maldng country paper from hemp. Both salts, in conjunction with shell-lime, enter 
into the composition of country soap. White r4h sprinkled into boihng cane-juico 
is employed to neutralise the organic acids in the manufacture of sugar, a process 
very similar to that of the use of lime (p. 712), barium carbonate (p. 57), or strontium 
carbonate (p. 68) in Europe, B&}, is an adulterant of tobacco, and is added to 
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increase tho weight. In Native medicine these . salts are supposcul to bi^ digestive 
and hepatic. The effort to utilise in the potter’s art the pocuhar clay.s that are 
in association with carbonate of soda has not as yet recenvod tho consid.^ration 
that it deserves, although the ceramic art of India has been tiro subject of .spoc.iiil 
study. As a historic fact, that has escaped the attention of most writers on ihis 
snbiecb, it may be said that some 60 years ago Sir William O’Shauglmessy sub- 
mitted to the Government of India the results of an inquiry whifih iju‘lutl<;d 
extensive trials of Bengal clays, such a,s Kolgoiig JcJiari, Sabjin. niiti, Rotas clays, 
Moulmein clays, Singapore clays, etc., as also numerous experiments in gla./.iag 
the pottery turned out. [Gf. Beng. Dispen., app., 700-17.] 

6. Blaek Salt {Mla-nun, Mla-nimah) is an articl(3 of some ini|)()r- 
tance in the local markets of India. It is prepared in Upper India, 
chiefly at Bhiwani in Hissdr. 

Common salt is heated with the chebulic and emblic myrobalans together 
•with. Saji, until a sort of fusion takes place. The article so manufactured is used 
as a Mkdicote. Dr. Warth favours me with a note on this subject from which 
ho would appear to regard sodium sulphate as an indispensable ingredient. He 
writes : “ I have produced perfect specimens by fusing a mixture of pure common 
salt with sodium sulphate, a little sodium carbonate and organic matter repre- 
sented by sugar. According as the proportion of anhydrous sodium sulphate 
varied from 1 to 3 per cent., a more or less strongly uiedieinal salt was produced 
varying from pink to a decided vermilion colour, whilst as much as 16 per cent, 
of the sulphate yielded a very dark purple-coloured salt. All these had the 
characteristic sulphiu'etted-hyckogen smell, and gave the same chemical reactions 
a.s the Native-made product. The jvmgle fruits which they add can have no 
special influence on the salt because they are completely carbonised and seiu'e 
only as reducing agents for the sulphate to sulpMde, the chax’acteristic material 
of the prepared medicin<al (or black) salt.” 

7. Phuli. — ^TMs is believed to Le a form of carbonate of soda. 

It is imported into Leh from Changthan, Rupshu and Nubra in Ladakli. It 
is said to be extensively used for mixhig with tea to bring out its strength. It 
is exported to Kashmir and Kiillu and into Lower India. The Bhotyas are said 
to use it for washing clothes and for dyeing wool. The average imports appear 
to he from 60 to 120 tons, and the average cost about Rs. 6-4~0 per maund. 

8. Barilla or Sajjjl-khar (see Barilla and The Indian Saltworts, 
pp. 112-4). 

9. Borax or Sodium toi-1borate (see Borax, p. 171). 

10. Caustic Soda (= Jeshard in Sanskrit). — So much space having 
been devoted to carbonate of soda and a further article to sodium bi- 
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borate, the present salt must be disposed of in the briefest possible 
manner. At the present day it may be said that India’s supply come.s 
entirely from foreign countries. One of the Indian paper mills is 
believed, however, to have attempted the preparation of its own suppli<hs 
from the reh salts found in the neighbourhood, but it is not known whetlier 
its endeavours in that direction were succe.ssful. 

The greatest possible interest has been aroused in Europe and Americia, 
• through the discovery of a method of direct decomposition of common salt into 
caustic soda and chlorine gas by means of electricity. With regard to Elcctro- 
Cheimstry the reader might consult T/iC Mineral Industry (New York, ItlOO, 

The Indian press have hailed the discovery of tho direct decoxnposition of 
salt as bringing a cheap supply of alkali to the doors of our Indian soap-works, 
paper- works, etc., owing to the possession of a limitless supply of sodium chloride 
iho great recommendation to India of this new method lies in the fact that 
sulphimc acid is not required. Without sulphuric acid J.o Blanc’s uumufaoture 
could not be brought to bear on our supplies of common salt or of 
reA ofllorescence — hence in all probability tho backwardness of India in chemical 
enterprise. 

11. Sodium Chloride (see Salt, pp. 963-71). 

. 12 , Sodium Sulphate, or Glauber’s Salt.~This is generally 
known in India under the name lihiri or Icharinun, and as already ex- 
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plained (p. 61 et seg.) it is met with as one of the efflorescent salts that 
constitute reh. It has been shown {p. 50) that the chief use of this salt 
might be regarded as in the preparation of carbonate of soda. Its pro- 
duction is at all events the first stage in the Le Blanc process of soda 
manufacture, and where met with at all abundantly as a surface 
efflorescence it might be viewed as the first stage accomplished without 
the expense of sulphuric acid having been incurred. 

This salt is in India derived from rek- efflorescence, either by solar evaporation 
(aii) or by artificial heat {jaria), and by a method very similar to that pursued 
with crude saltpetre. The quality of the earth collected is of course different 
in each case, but the nature of the filters, boilers and pans employed is the same ; 
and for evaporation and condensation of the brine, boilers and clmnam pans are 
both used, the former in Bihar and the latter in the United Provinces of Agra 
and Oudh, where prolonged dry, hot weather may be more confidently reckoned 
on than in Bihar. 

Industrial Uses. — Patna-Miari (as the Mmri produced in Bihar is called) is 
used clnefly for preserving hides, and also as a cathartic for cattle; it sells 
at from 8 to 12 annas a maxmd, and contains very little sodic chloride. Khari 
produced up-country, by solar evaporation, is also much employed as a cathartic 
for cattle. It contahis, however, a considorablo pei'centage of common salt (20 
to 30 and sometimes even more); it realises from 12 amias to one rupee per maund. 
Glauber’s Salt may bo said to bo better suited than common salt for the curing 
of hides, owing to the tondenoy of the latter to ab.sorb water and soften the 
hides. The hhari (or chamm-khari) of Biliar being as a nile purer than that 
of the United Provinces, is accordingly in greater demand, Buohanan- 
Hamilton in 1809 drew attention to this circmnstanco by his having pointed out 
that the patna-hliari was the best procurable in India. According to Dutt 
[Mat. Med. Hind., 1900, 90) it was known to the recent Sanskrit writers under 
the name of kshdri Idvana, and was used medicinally in combination with other 
saline substances. As manufaetmed in India it is an impure salt. 
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ALKALrlNE EARTHS.— Having iiow discussed tbe true alkalis AiiaUne Earths, 
and tbeir salts with as mucli detail as the available space will admit, it 
becomes necessary to record the chief facts knoAvn regarding the Alkaline 
Earths and their salts as met with in India. 

13. Barium and Baryta; Ball, Man. Econ, Geol., Ind., 473-4. 

The oxide of this metal (baryta) is an extremely caustic, poisonous and 
strongly alkaline substance that forms a hydrate with water. 

14. Barium Carbonate. — This is imported into India to a very limited 
extent. It is highly poisonous. In Europe it is employed as an ingredient in 
certain forms of pottery and glassware, and is the basi.s of certain delicato 
colours. In Prance it is used in the defecation of beet-root sugar in place of 
lime. [Gf. Min. Indust., 1900, 53-4.] 

15. Barium Nitrate. — This is obtained by decomposing the carbonate by 
moans of nitiic acid. It is the chief salt employed in pyrotechny for tho pro- 
duction of greon fires. It is also tho tinctorial principle in Bakyta Gbeen — a 
pigment of some value. Recently barium nitrate has been substituted for 
saltpetre in the preparation of certain explosives. 

IG. Barium Sulphate. — Tliis is the most important of the barium salts 
and is known as Bakites (Bauytes) or HBAvy-SrAja. It is found in mineral lodes 
and usually constitutes a distinct portion of the gangue there present. In the 
Karm'il District, Madras, it occurs along with galena, within the veins of quartz. 

Largo quantities also occur with quartz, forming a network of veins, as for example 
near Alangayam, Salem district (Holland, Beo. Qeol. Burn. Ind., 1897, xxx., pt. iv.). 

If ever worked, largo supplies could be. obtained from that locality. So, in the 
same way, barytes exists in the Central Provinces in association with copper 
such m at Jabbalpur and in the Row4 State. In Rajputana barytes has been 
reported by Dr. Irvine as occurring at the lead mines of Taragarh in Ajmir. In 
tho Panjab it has also boon foimd in association with galena at Subathu in the 
Simla district. While it w'ould thus appear that the Indian sources of this 
alkaline earth have not been worked, barium sulphate is nevertheless available 
, in every bazar and seems to be very largely sold as “ white lead,” or in adultera- 
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THE ONION AND GARLIC 

fcion with that gubstanee. The reader will find an example of the extent to which 
this sulphate is employed in India by consulting the account given of the Afridi 
Wax-cloth industry under Cartuamus Oxtyittcttntliu (pp. 276,282), Barytes is 
also used by the paper-makers, and to a limited extent as a cheap substitute for 
barium nitrate in certain forms of fireworlcs. _ 

17. Calcium and its Salts (see Lime, pp, 709-19). 

18. Strontium and Strontia.— The oxide stroiiiia, doi's not 
exist ill nature, but it mav be produced by burning either tlio carboiiat.e, 
or tile sulphate. 

Oelestite, the sulphate of strontium, has been reported as met wi{.h iii two 
localities in India, viz. in the Earthar limestones of Sind and in tho rod clays oi 
Surdag in the Salt Kange. In the sugar refineries of the Continent of Europe 1 lio 
native carbonate (Strontianite) was formerly used in place of lime {Journ. Soe. 
Ghem. Indmt., Nov. 1901, 1092). But the metal is chiefly known in India in 
the form of the imported nitrate wliich is largely employed in the preparalien of 
red-coloured flames in fireworks. 

ALKALOIDS (see Aconitum, Cinchona; Papaver, etc.). 

ALLIUM, Linn. ; FI. Br. Ind., vi., 337-45 ; LiLiACEiS. A giuius of 
bulbous herbs which embraces about 250 species, all indigenous to the 
temperate regions. In addition to the onion and the garlic (which arc the 
most important species), the shallot and the leek {A. (iHcalonicuin,, 
Linn., and A. Ampeloprastim, Linn.) are also cultivated in India, 
the latter being the far'd of Bengal and the kirdth or birds of Arabia. 
In Western India, according to Woodrow, leeks succeed best at altitude.s 
of 2,000 feet. 

A. Cepa, i/nn. / Duthie, and Garden Crops, iii., 6, pi. Ixv. ; Mollison, 
Textbook Ind. Agri., iii., 211. 

The Onion is extensively cultivated in India, chiefly near large towns, and is 
known as pvyaz, p&ldndu, handa, vella-vengdyam, vullu-gadalu, etc. There arc 
two forms, a small silvery and a large red or yellow. Patna and Bombay (Jan- 
gira) are famous for their onions, and, spealdng generally, the onions from the 
northern provinces are the largest and best. The size and quality would seem 
to be improved by transplantation, which is also a preventive against disease 
from fungi and insects. Seeds will not keep in India for more than one season, 
hence selected bulbs are planted for seed purposes at the beginning of the cokl 
season. After careful preparation the seed-bed should be sown about Sep- 
tember and the seedlings transplanted in November or early in December. 
The crop may be lifted from March to May. In two test cases mentioned l^y 
Mollison the yield was about 36,000 lb. to the acre. Onions are oxtensWely 
eaten in India by Muhammadans, much loss frequently by tho Hindus ; they are 
occasionally given to • milch cows and buffaloes. There would appear to bo a 
considerable export trade in the bulbs from Bombay to Zanzibar, Japan, etc. 
[C/. Ain-4-Akbari, 1690, 63 ; Sen, Bept. Agri. Stat., Dacca, 1899, 26, 38, 
app. vi.-xii. ; Imp. Dept. Agri., West Ind., Pamphl, Nos. 16-21.] 

A. sativum, t/nn./ Duthie, 2.c. 34, pi, Ixvi. ; Mollison, f.o. 214. The 
Gaelic, lasan, ras-un, helloU, thum,6ir, vallai-pdndu, etc., is cultivated tluoxighout 
India, the cloves (or small bulbs) being planted out in October and the crop 
gathered in the beginning of the hot weather. As showing the extent to which 
the seasons of production vary, it is reported of Coimbatore district, South 
India, that planting commences inMay-June and harvesting in September, being 
followed by a tobacco-crop, or if planted in December and gathered in March, it 
is followed by cholam. According to Mollison, a good crop will yield 8,000 to 10,000 
lb. per acre and be worth Rs. 260 to the cultivator. As a Pood, garlic is almost, 
universally used in curries by the Nalaves, who also eat the bulbs almost daily. 
In Medicine it is regarded as a stimulant, expectorant, tonic, and employed as 
a remedy in bronoMal afiections and as an application for deafness. Dymock 
{Pharmacog. Ind., iii., 489) says that after intense fatigue a clove of garlic slowly 
chewed and swallowed acts as a very powerful restorative, I'he freshly ex- 
pressed juice makes an excellent Cement for glass-ware. The imported Muscat- 
garKe is much used for pickling. [Cf.TO^ef Shereef (Playfair, traml), 1833, 147,} 
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ALiOEf Ximi. ; FI. Br.Ind., vL, 264: ; Fkarmacoff. Ind., Hi., 4:67-76 ; DJS.P, 

Eept. Cent. Indig. Drugs Comm., L , 116, 126, 149, 158 ; Hjsmodobaoe^. 179-90. 

Several species of Aloe and diverse metliods of extracting, drying and 
preserving tiie jnice result in the supply of the difierent known qualities 
of this drug. The following species may be specially mentioned as afford- 
ing the major portions of the aloes of Indian commerce : — 

A. abyssinica, Lam.,- Baker, Joum. Linn. Soc., xviii., 174. Jaferabad Ja£erabad. 
and possibly also the bulk of the Mokj^ aloes imported, from the Red Sea 
coast. This is prepared at the town, of Jaferabad in Kathiawar by persons 
supposed to be of African descent. It is sold in the form of flat circular cakes 
almost black in colour, has a glassy fraotm'e and yields a yellowish powder having 
a strong aloetic aroma. This, as also the imported Moka quality, constitutes 
the aloes most in demand in India. 

A. Perryi, Bahey, Bot. Mag., 6596. This is the Socotrine Aloes, and Socofcrine. 
possibly also the Zanzibar Aloes of commerce, of which a fair amount is 
imported into Bombay, and after being assorted is re-exported again to 
Europe, [Gf. Mandelslo, Travels, 1639, 15.] 

A. vera, Unn.; the Common or Barbados Aloes or Curasao Aloes. Barbados. 

Several forms of this species have become completely naturalised in India, and 
that too from the hot, dry outer valleys of the N.W. Himalaya throughout 
the central tableland to Cape Comorin. 

Both the aloe plant and aloe drug have Sanskrit and vernacular names ludian Names, 
attributed to them that would seem fairly ancient. The following may be 
specially quoted: For the Plant :• — ghi-kunvdr, ghirta-kunvdr, kumdri, kora-kdnda, 
huv&ra, kalabandu, lola-aara, etc. For the Drug : — ilva, eilya, elio, yalva, mo- 
aliabhar, musunibra, kalabol, etc., etc. Sir William Jones calls it taruni, saha, 

c&mdri (As-. Bes., iv., 272). i 

Most scientific writers are agreed that although the aloe has been completely ; 

naturalised in India for a very long time it is not originally a native of the country. 

Of late, attempts have been made with comparative success to show that some I* 

at least of the species might provide an efficient substitute for the imported | 

drug. Indian aloes seem ffist to have been mentioned by Garcia de Orta (1563, Early Moation. ti 

Coll., ii.) as prepared particularly in Cambay and Bengal. He adds that though [j 

Pliny and Dioscorides refer to the Indian aloes as the best, they were referring 
unconsciously to the re-export of the Socotrine product. Paulus Mgineta 

(Adams, transL, iii., 34) reviews the information possessed by the early | 

Greeks, Romans and Arabians, and might be consulted. The early Indian travel- 
lers such as Linsohoten, Tavernier, Hove, etc., afford useful particulars, but 
greater details may be learned from Ainslie, Royle, Warring, etc, Rumphius 
(Herb. Amb., 1750, v., 272) mentions the use of aloes on the Coromandel Coast 
in the preparation of cement. {Of, Acosta, Tract, de las Drogas, 1678, 191-211 ; Oemeat. 

Ligon, Hist. Barbados, 1667, 98 j Bheede, Hort. Mai., xi,, t. 3 ; Kanny Lall Dey, 

Indig. Drugs. Ind., 19; Taleef Shereef (Playfair, transl.), 1833, 138; Tschirch, 

Sohweiz. Wochensohrift fur Ghem. und Pharm., 1902, No. 23 (attributes the aloes 
of the Cape to . 1 . /e3’o.:(!) ; I6hmxiesTS.\a,venesB, Studien Natal Uganda- Ahe, 1901 ; 

White and Humphrey, Pharmacop., 1901, 61-2 ; Ponder and Hooper, Mat. 

Med. i Southern Arabia, 1900, 381.] 

The Indian Trade in aloes is not a very large one. The total imports Trade, 
come usually to something like 600 owt. valued at a little under Es. 20,000 
(501 cwt., valued at Rs. 7,994 in 1906-7), a quotation that would seem 
to he about one-third less than that of 20 years ago. The total exports 
(including re-exports) would appear to average very nearly the same 
in quantity and value as the imports. The Indian foreign supply, imporis and 
drawn mainly Irom Africa and Arabia, and the exports of Indian-grown 
aloes go mainly from Bombay and Madras, In fact, the most strikiug 
modern feature seems to be the growth of an export from Madras 
to the Straits Settlements. The re-exports (foreign aloes exported) 
are made almost exclusively from Bombay and go mainly to the 
United Kingdom, the next largest demand being made by the Straits 
Settlements. . - ; 
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AliPINIA, Linn. ; M. Br. Ind., rl, 252; Sgitamine. 31 . A 
genus that contains some 40 species inhabiting the tropical and sul)- 
tropical regions of Asia, Australia, and the Pacific Islands. 

The two most important species are A. {ialmmu, Wind., and a. 
of/iclnmnim, Hanoe, vMch. are considered separately below. A. .atitijhuN, 
Roxb.—taro or taruko — a native of Bengal, Assam, Burma, _ Ceylon and tlu; 
Konkan, has an aromatic I’hizorae w^hich is used by the natives Mj^nicrKAUiY. 
It has been recently stated that the leaves and stem yield a FiBino which jnighi, 
possibly be useful in paper-making, owing to its exceeding abundance. \Cf. 
Hooper, jRept. Labor. InA. Mus., 1904-5, 28.] A. /c/iuirmjtni, a .supposod now 
species described by the late Dr. Moodeen Sheriff in 1869 [c/. H.H.H., i.,_ 194], 
is believed to be the same as a. o/ytuinm'itm,, but owing to the eoutinut'd 
uncertainty the latter species has been kept separate. xufaus, Ro.\-b., tlie 
Light Galangal, is a native of the Eastern Archipelago, much cnltiyatod 
in Indian gardens. The rhizome is used in place of the Greater or Java- 
Galangal, and is sometimes mixed with it or with ginger. 

A. Galanga, wnid,; the Greater or Java-Galangal, the harakuUnjan, motfia- 
Icolanian, pera-rattai, pera-ratta, padagoji, etc., is found tliroughout India from 
the foot of the Himalaya to Ceylon and Burma: distributofl to the Malay 
Islands and widely cultivated. 

It is mentioned by Marco Polo (a.d. 1290) as grown in Bengal, and by Va r- 
thema (1510) as found in Cambay. Garcia do Orta (1663) and Linschot(;n (1598) 
say that there are two sorts, one Chinese called “ Lavandon,” the other , Javan 
and there called “ Lanquas.” The latter, they say, was sow-n in Indiatv gardens. 
The rhizome of both species are mentioned and figured by Clusius {Hint. Exot. 
PI., 1605,211). The rliizome and the fruit {Gafanffni oardtimooi) aru sold in 
the bazars, and the former is said to be used in the ITnitod Provinces in calico- 
printing. It seems probable that the Greater Galangal is only used MunioiNAnr.y 
as a substitute for the Lesser or Chinese Galangal. [G/. Acosta, Tract, dr, la.s 
Drogas, 1678, 58 ; Kew Bull, 1891-5 ; 1892, 16-20 ; 1896, 233 ; Pharmaernt. 
Journ., Jan. 31, 1891.] 

A. olficitiarum, Hanoe ; the Lesser Galangal, Aipiuia ehineutitn of chemists, 
is commonly sold in the bazars as lciilin}dn or hoUjana. Also called chota-pan- 
hi-jar or choti-huUjan, ahitta-rattai, khusro-ddru, etc. 

It is a native of China from whence the rhizome is exported largely to India, 
and somewhat less than in former days to England. The principal demand for 
it is in Russia, though it is still an ingredient in certain old-fashioned English 
Medicines. In India it is considered a nervine tonic and an aphrodisiac. 

It is not possible to distinguish between the Greater and Lesser Galangal in 
the Indian trade returns, but the collective imports have increased from 2,794 
cwt., valued at Rs. 21,526 in 1899-1900, to 5,202 cwt., valued at Rs. 39,731 in 
1902-3, though they have since declined to 3,918 cwt. in 190(1-7, valued at 
Rs. 21,375. The collective exports also have fallen from 1,327 cwt., valued at 
Rs. 12,255, in 1899-1900 to 393 cwt., at Rs. 3,476, in 1902-3. Since then, however, 
the exports have shown an increa.so— viz. to 1,245 cwt., valued at Rs. 12,241) 
in 1906-6. In 1906-7, however, they fell to 614 cwt. and Rs. 6,338. By far 
the largest increase is in the trade from China (Hongkong) — ^viz. from 092 *^cwt. 
in 1899-1900 to 3,200 cwt. in 1904-5, and 2,104 cwt. in 1906-7. 


p.E.P., ALSTONIA SCHOLARIS, H. Br. ,* FI Br.lnd.M., 042; Ganihic, 

i., 107-9. Man. Ind. Timbs., 483; Cooke, FL Pres. Bomb., ii., 132; ApocYNAf'H.'E. 
Dita-bark. A tall evergreen tree of the moister regions of India, but nowdrere very 
common. It afiords the ddta-hark of commerce, and is known in the 
vernacular as chatwan, chaiidm, lationj, satidna, fala, pah-garuda, mkat- 
.. ■" tana, etc. 

Uedieme. The bark is used in Medioinh as an astringent tonic, anthelmintic, alterative 

and antiperiodic. It is a remedy in cases of chronic diarrhoea ancl advanced 
dysentery, as also_ of catarrhal fever and stomachic debility. Externally ihe 
milky juice is applied to foul ulcers and is also used with oil in earache. OitiUn, 
an uncrystfillisable substance obtained from the bark, and also a tincture of 
Aifttonin, appear to be useful in cases where quinine produces distressing 
secondary symptoms. The Report of the Indian Indigenous Drugs Committee (i., 
419-38) seems to show that the drug is useful in diarrhoea and dysentery, but 
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that its effect as a febrifuge is not lasting {Pharmacog. Ind., ii., 386). The 
Timbeb, which is not durable but easily worked, is used for boxes, furniture, 
scabbards, coffins, etc., for blackboards (dusted with sand) in Burma, whence 
the name selioiftris, and, according to a correspondent of TJie Agricultural Bulletin 
of the Straits and Federated Malay States (1903, ii., 114), the young wood is 
employed in Borneo as a substitute for cork in bottle-stoppers (see Gutta- 
percha, p. 627). 

ALTINGrIA EXOELSA, Noronha ; FI. Br. Ind., ii., 429 ; Gramble, 
Man. Ind. Timhs., 332; Brandis, Ind. Trees, 302; HaMx\melidaoe^. 
Burmese storax, rasamala, sildras, jutili, nantayok, etc. A lofty deciduous 
aromatic tree of Assam and Burma, Yunnan, Java, etc. 

Tins, like the closely allied T.uiuiaumhar orieuttiUs, Mill., of Asia Minor 
(the Liquid Storax), yields a fragrant baLsam, known as nan-ta-yoJc in Burma, 
which is used in that country as a porhuno, incense and medicine. The true 
S'l'OHAX {Ntt/rnm; Jtnnsoin) is imported into Bombay, and is used all over 
India as a Medic, inis both by the Muhammadans and Hindus. The Burmese 
article to all intents and purposes is idontical with the rasamala of Java, and is 
little if at all inferior to the rosin of Asia Minor. Hooper (Ayri. Ledg., 1904, 
No. 9) reviews all available information on this subject, and concludes by say- 
ing that his chemical investigations confirm those of Prof. A. Tschirch and 
Dr. L. van Itallie — viz. that while the Burmese storax (like the rasamala) differs 
in some respects from the true article, it might be pushed in trade as a good sub- 
stitute. [Cf. Pharmacog. Ind., i., 593-8 ; Archiv. der Pharm., Sept. 1901, 239, 
541-7 ; Journ. Chem. Soo. Indust., xx., 1122; Hooper, liept. Labor. Ind. Mus., 
1900-1, 18; 1904-5, 24-5.] 

ALUM and ALUMINIUM-ORE ; limtxite, Laferite, etc. ; 
Holland, Rev. Min. Prod. Ind., in Rea. Geol. Surv. Ind., 1905, xxxii., 
94 ; Oldham, Man. Boon. Geol. Ind., 303, 352 ; Ball, Man. Boon. Geol. 
Ind., 431-5; Journ. Soo. Arts, 1903-4, lii., 145; Brough, Cantor Lect. 
Alum, 'phitkari, pkatkiri, sphatikari, shib, zdk, patakri, kyankcliin, etc., is 
prepared from alum-shale iu several localities of Bihar, Kach and the 
Panjab. It is also found, but not worked, in Upper Burma. 

Alum appears at one time to have been very extensively imported into 
India from China, and the price on the Calcutta market in 1809-11 is quoted 
as 3^-6 sicca rujicos per mauiid (Milhurn, Or. Comm., 1813, ii., 498), 
hut it is curious that there is no hint of any such trade in the E. India 
Co.’s records, at the beginningof the 17th century, although we learn that 
it was then an article of extensive trade with Japan, “ for they cannot 
dye with sapanwood without it” (Foster, B.I.C. Letters, r., 7). The 
Indian production is very uncertain, probably not amounting in all to more 
than 1,000 touvS yearly. Kalabagh on the banks o£ the Inclus and Kotkil 
at the mouth of the Cldchali pass, produce about 400 tons annually between 
thorn {Min. Rev., 1894-7, etc.). Mr. Holland says that the yield in 
1898 was 750 tons, valued at £3,150, hut in 1901 it fell to 98 and in 1902 
was 112J tons. No returns for 1903 were available. But the Indian 
alum is not so white as the imported mineral, being discoloured by impuri- 
ties. The alum imported into India during the six years 1898-1903 averaged 
09,296 cwt., valued at 3 lakhs of rupees. The actual figures for 1906-7 
were 72,344 cwt., Rs. 3,19,407. The principal use is as a mordant in 
Dyeing, but it is also employed in Medicine, photography, etc., and in 
the purification of vinegar (see p. 1110). 

Itecently it has heon discovered that many of the rusty-coloured laberite 
deposits wMch cover large areas iu the Peninsula and Burma are identical 
with the substance known as bauxite, now the chief source of Alitminiitm. Like 
the original bauxite of Les Baux, these depoats were originally worked without 

61 


Timber. 


D.E.P., 
i., 200-1 ; 
V., 78-80. 
Storax. 

Eesin. 

Perfume. 

Medicine. 


D.E.P., 
i., 201-4. 
Alum. 


Imports. 


.Mordant in 

Dyeing. 

Medicine. 

Aluminium. 



AMARANTHS 

Amaranth. Pot-herb 


THE AMAEANTH 


Caustic Soda. 

Electric 

Decomposition. 

Manufactures. 

Aluminiara 

Ware. 


success as a source of iron. “It is difficult at present to fully estimate the 
value of this discovery, as a deposit of laterite, which ordinarily would be re- 
gai'ded as small and of little consequence, contains enough alumina in some of 
the instances examined to completely swamp the market of bauxite, of whicsh 
the world’s total production is at present little more tlian 110,000 tons a year. 
Without any disturbance of present prices, the aluminous laterites would hardly 
pay, at the ordinary rate for first-class bauxites of 21 to 22 shillings a ton, to 
mine for export to Europe and America, and they must consequently be utilised 
for the extraction of alumina on the spot, either for export as such, or for the 
manufacture of aluminium in the country. To prepare the alumina from tlio 
bauxite (or laterite) would, according to the most recent processes, require the 
use of caustic soda, which is not at present made in the country. But one of 
the latest successful processes for the manufacture of caustic soda involves 
the separation of chlorine (from which bleaching powder is prepared) by the 
electrolytic decomposition of dilute brine, and as both caustic soda and bleaching 
powder are now largely imported for use in paper-making, there would be a 
market for both, apart from the requirements of alumina manufacture.” 

Aluminium Manufactures.~lt is impossible to ftu-nish actual statistical 
returns of the extent to which tins metal has been introduced as an Indian in- 
dustrial material. Mr. Chatterton, Principal of the Madras School of Arts, 
pioneered the new industry so very successfully that others were induced to 
engage in the trade and finally the school withdrew in favour of private enter- 
prise, viz. The In^an Aluminium Co. at Madras, which purchased the Govt. 
Alumini\un Dept, in the school. The Company employed 150 persons in 1901 
and 366 in 1904. There are three other factories at Madras, but apparently of small 
importance. The impetus due to Chatterton’s success would seem, however, 
to have given South India a hold on the aluminium trade that she is not likely 
to forgo. The imports of aluminium-ware must also be very considerable 
judging from the extent aluminium cooking-pots, water-bottles and other articles 
of that nature are now met with throughout India. (See Corundum, p. 428.) 


p.E.P., AMARANTHS, Zdnn.; FI. Br. Ind., iv., 718-22 ; De Candolle, Orig. 

i., 208-16. Cult. Plants, 100-1 ] Bretsclineider, Hist. Europ. Bot. Disc, in China, 
Amaranth. 179 ; AMARANTACEiE. 

There may be said to be two or perhaps three distinct groups of amaran ths 
that are of economic value to the people of India. These are the species 
cultivated in gardens and mainly if not exclusively as Pot-herbs : second 
the wild species that are eaten as pot-herbs or Medicines : and third the 
forms cultivated in fields and exclusively so as edible Grains. The last 
mentioned are by far the most valuable and hence may be taken up in 
greater detail than the others. But in passing it may be observed that the 
Indian species of this genus seem to he sadly wanting careful study and 
revision. The limitations of scientific and vernacular names here adoptcul 
are given tentatively. Of the garden pot-herbs there are many varieties 
or recognisable races under each botanical species. These may be indi- 
cated as follows : — 

Section A. Pot-herhs. 

Pot-herba. !• a. JtUtum., Linn., vay. oleraeetift (sp Linn.), *'a plant with smoli obtURC 
leaves cultivated mainly in sub-montane tracts. The leaves serve as a pot-herb 
and the seed as a grain (Bee. Bot. Surv. Ind., i., 169), This may bo only a 
form of the following: — 

2. A. aanae.fUma, Linn. ; AgH. Ledg„ 1904, No. 6, 63; Duthie and Fuller, 
Field and Garden Crops, iii., 17-8, pi. bevii. ; lalaag, chaulaisdg, etc. The ver- 
nacular names apply equally to the foregoing species. Roxburgh difforentiatod 
A. ffnnfftfUcHs proper from olertmeuu, puiygamufi and other forms mentioned 
below as varieties, by the fact that it gave only one crop and was pulled aiul 
sent to noarket with the roots. Some forms, such ivs a. are gi-own as 

ornamental plants. Of the many varieties /«»icGo/rt/»f«i8used in eurrioat Hi'Muh 
as a pot-herb, and ofemeews ($p. Roxb.) as a substitute for asparagus. Then 
there may bo mentioned ■poiggnm.us {sp. Roxb , nw Linn.) [c/. Long in Journ. 
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Agn.So7't. 8oc. Ind., 1869, x., 30] and trisUs {jsirru Tairai) a vigorous plant 
much esteemed by the Natives. 


3. Ai. pniygamim, Linn.; clielu natia, etc., the smallest Indian species and 
a weed of gardens throughout India. It is regarded as a very wholesome pot- 
herb specially suited for convalescents (Bee. Bot. Surv. Ind., ii., 187 ; Agri. 

Ledg., l.c. 64). 

4. .'S. (titinosuft, Linn. ; Pharmacog. Ind., iii., 138. The prickly amaranth, 
taduliya, Tcante-math, etc., a weed of cultivation throughout India. Is used by 
the poor as a pot-herb, and in medicine is valued for its mucilaginous properties. 

(Bee. Bot. Surv. Ind., i., 207 ; Agri. Bedg., l.c. 64, 72.) 

5. A. viritiift, Linn.; choulaie, ch<tulai, etc., a weed of cotton soils, but 
apparently nowhere cultivated. The tender tops are eaten (i?ec. J3oi. Iwd., 

1., 354; Agri. Ledg., l.c. 65.) 

Section B. Grains. 

A. eaudatus, Linn. ; FI. Br. Ind., iv., 719; DutMe, Field and Love-lies- 
Garden Crops, iii., 24, pi. IxviiiA. ; A. cruentus, Willd., in Roxb., FI. Ind., bleeding. 

111., 610. Love-lies-bleeding; the hedari chua, ramdana, etc. 

This is fairly plentifully cultivated throughout the plains of India as a 
garden ornamental plant (and to some extent as a pot-herb also) much after 
the same fashion as its near allies, the Prince’s Feather {A. Jiy^iocJion- 
flriucns ) ; the Weeping-willow-leaved Amaranth {A. salUdfoMiis ) ; 
and the Cockscomb [Celosia cristata ) — all great favourites with the 
Native gardeners. But A, eaudatus in India takes a further and more 
directly economic position since it is cultivated by the hill tribes as a 
regular field crop, on account of its Geain, the ramdana. The seed is Pood-grain : 
sown in May and June and the grain is harvested in October. In the 
plains of Northern, Western and Central India it is also occasionally seen 
as a cold-season crop being grown on the borders of fields. It is chiefly 
distinguished from the next species by the obtuse tips of the leaves and 
the long pendulous tails or spikes of the inflorescence. 


A. paniculatus, Linn. ; FI. Br. Ind., iv., 718 ; Duthie, Field Anardana. 
and Garden Crops, iii., 23, pi. Ixviii. ; A. frumentaceus. Earn., in Roxb., 

FI. Ind., iii., 609 ; A. Anardana, Ham., in Wall., Cat . ; and A. farinaceus, 

Roxb., Herb. This appears to be the anardana of the early writers but is 
best known as cMia, chuko, ganhar, mdrsa, b/dthu, etc.* 

Cultivated on the Himalaya from Kashmir to Sikkim between the 
altitudes of 3,000 and 10,000 feet ; also on the hills of Central and South 
India and Burma, and on the plains of Northern, Western and Central 
India, as a cold-season crop. It is one of the most important sources of important 
.Food with the hill tribes of India, and there are both golden-yellow and 
bright purple conditions. The former is more frequent and seems there- 
fore to be preferred ; most fields, however, contain a few red plants among 
the yellow. It is an exceedingly ornamental crop ; the hillsides, on account 
of the fields of this plant, become in autumn literally golden-yellow and 
purple. It is sown in May and June and reaped in Oetober-November, 
but in the plains it is not ripe until February to March. (Madden, Edinb. 

Bot. Soc. Tracts., 1858, v., 118.) _ 

It is not possible to furnish information as to the total production of 
this grain. It is grown as a rule for local consumption and is hardly 
if ever exported. The grain has been analysed by Chui-ch {Food- VaUw. 
Grains of Ind., 107-9) and the average of three samples gave the nutrient 
ratio at 1 : 5-3 and the nutrient value 90. It has been estimated that one 
plant will produce 100,000 grains. Speaking of another sample, which 
Church attributed to A. gangetieus, but which may possibly have 
63 


■AMBBRaMlS 

Perfume 


FOSSIL RESIN : CLASSIC PERFUME 


been one of tlie manj forms of tlie present species, in', remarks : “ I'lio 
analysis shows tliat we have in these seeds a food in wliiciii. tlie pro])oi‘- 
tions, not merely of albuminoids to total starch ‘plus the starch-cf[nival(Mit 
of the oil, but also of the oil itself, are very nearly those of an idea! or 
standard ratio.” Visitors to the hills of India are inclined to stnile at 
people who live "very largely upon these minute grains, but tli(5y niight 
with advantage to themselves use this extremely wholesome arti<;le ol diet. 


i., 216-7. 

Possil 

Pesiu. 


llefllcine. 
Indastrial Uses. 


Production. 


Qualities. 


AMBER; Mason, Burma and Its Beople, 576; also ed. Theobald, 

1., 15 ; Ball, Man. Ecm. Geol. Ind., 1881, 57 ; Holland, Tieo. Min. Prod. 
iwd., 1898-1903, 95-7. A Fossil Resin ; hahruh, anihetig, payen, o.to. 

Tills sutstenoe to a small extent is still procured from the ancient inine.s of 
Upper Burma (in the Hnkong Valley), but a fair amount of Baltic amber is regu- 
larly imported, into India and Burma. It is used in Native Mediotnw, being often 
confused with, ambergris, the word amber having been derived therefrom. .In 
Europe it is boiled in oil (rape or linseed) until it becomes transparent and dud ilo, 
when it is moulded into beads, broaches, mouthpieces for pipes, etc. Certain 
qualities are extensively made up as varnishes. In Upper Burma Dr. Andcnson 
tells us {MandciUy to Momim, 1876, 202) that there were then only a few workers, 
and that the amber most prized is perfectly clear and of the colour of dark 
sherry. Amber is much in demand in Burma by the wealthier ladies, who wear 
cigar ear-holders of this material. Accurate returns for the production in Upper 
Burma are not avarilable, hut an estimate made by the Deputy Commissioner of 
Myitkyina gives tbe average annual output at about 61 cwt., valued at about 
Ps. 5,000. Tbe Brumese material differs chemically and physically from the 
Prussian ainbar, the chief difference being the absence of succinic acid ; it is dis- 
tinguished by "the special name “ Burmite.” It is harder and tougher than many 
other amber-like resins, and therefore more fit for carving and turning. [6*/. 
Barbosa, OoastaE^ Africa and Malabar {qA, Hakl. Soc.), 165; Paulus jEgmeta 
(Adams, transl.), iii., 129 ; Marco Polo (ed. Yule), ii., 841 ; Milburn, Or. Qormi., 

1., 61 ; Crawford, tJotim. io Am, 1834, ii., 206, etc.] 


p: 


D.E.P., AMBERGRIS ; a concretion formed in tbe intestine of tlio Sperni- 

i., 217. wbale {^hfjsseten nmcrocephala.s). It is a substance often fouml 

Perfume, floatingim the sea on the coasts of India, Africa and Brazil, and the whah^.s ; 

Source. are also Imnted and killed to procure it. Is met with in the Indian bazars 

in the form oi special preparations known as ahr-i-ambe)\ <inhr.r, or araha. 

It is a vexy light substance, highly inflammable, has a peculiar aromatic 
odour and almost completely volatilised by heat. It is used as a Medicine, 
the supply coming mainly from the Nicobar and otiior islands in the Indian 
Ocean. 'Though not of great value in modern commerce this substance tit 
one time attxactad much attention. It was unknown to tlio Greeks and 
Pomans, but according to Paulua Mgincta (Adams, Comment., iii., 426-f)) 
was made kmoivn. to pharmacy by the Arabs. Marco Polo {PraveU (ed. 

Yule), ii., 341-2) and Olusius on Garcia de Orta (in Biat. Exot. PI., 1665, 

147-9), also Ball on Garcia (Coll., iii., in Proc. Boy. Ir. Avail., i. (8nl s(;r. ), 

390), _ Barbosa,, etc,, all allude to this substance, so that it has fmeu 
associated with. India for several centuries. Francis Pyrard (Voy. E. Ind., etc., 

1601 (ed. Hakl. Soc.), i., 229) states that in the Maldives the ainbergris (caiUKl 
gomen, and wlnen prepared meuuare) tlmown up on the coast formed i)art of the 
Icing’s revenue. Jahangir (Memoirs (Price, transl.), 2-3) doseribes the way in 
whicli it was employed to perfume the throne. In Europe some time ago it was 
used as a flavouring material with food. By Milton it is alluded to as fjriamnber 
(Par. Beg., ii. , 337). [Gf. Blanford, Fa. Br. Ind. (Mammalia), 671; AinsHo, 

Mat. Ind., i., 15-7 ; Trana. Med. and Phya. Boc. Bomb., n.s., i., 140 ; xii., 172 ; 

Madras, Man. .Admin., i., 30 ; Baden Powell, Pb. Prod., i., 190 ; Hmitor, Imp. Gaz. 
Nicohar, x., 297; Birdwood and Foster, E.I.G. First Letter Booh, 68, 81, 

119, 128, 245—6,258, 299; FoeAer,. EngUah Factories, 1618-21 (od. 1006), 68; 

Bur-ma and its leo-pk (ed. Theobald), 1882, i., 446 ; Jourii. Chem. IndusL, 1890, 
ix,, 429 ; etc., etc.J 
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AMAGARDIUM 

THE ELEPHANT’S FOOT— OL occidentalb 

Cashew-nut 

AMOM0M: SUBULATUM,J®ox&. ; FI. Br. 7weZ.,vi.,24:0- Madden, D.E.P., 
Bdinb. Bot, 8oc. Trans., 1858, v., 120; King, Jturn. Linn. Soc., 1880, i., 222 - 3 . 
svii., 3 ; DutMe and Fuller, Field and Garden Crops, iii., 35 ; Pharmacog. greater 
Ind., iii., 436; Scitamine.®. The Bengal or Nepal or winged Cardamom, C^ardamom. 
sometimes also called Greater Cardamom, hari-ilacM, elcho, mote-veldod'e, 
kdttu-yelah-hdy, etc. Is most readily obtained in Calcutta but may be 
bad at Bombay, and perhaps in the bazars of most large towns. A 
herbaceous plant, native of Nepal. 

The seeds yield a Medicine in the shape of an agreeable stimulating oil with Medicine, 
an aromatic eamphoraeeous taste. It is considered carminative and stomachic, 
but this so-called Greater Cardamom is medicinally only a cheap substitute for 
the common or Malabar Oardaniom {me^ttarUi Cat-aanioniuni, ol which there 
is both a large and a small kind, see pp. 511-2). The seeds are also much used 
in the preparation of Sweetmeats owing to their cheapness (Bs. 12 per maund Sweetmeats, 
of Ih., Pharmacog^ Ind., Lc.). The present Cardamom is also used in 

the preparation of bJLang-massdla {see Cannabis sativa, p. 258, and Ind. Hemp 
Drugs Eept., 1894, iv., 50, 152, etc.). The seeds of .'i. xnntuiaides. Wall. 

{ildyecM-ddne), are imported from Siam and Singapore and sold in the Indian 
bazars. The smell and taste are said to be stronger than those of xnet- 
tttt'Ut ettxdatHom.uin but not SO pleasant. [(?/. Sonnerat, Voy. aux Ind. Or. 

Planch., pi. 137. For -i. aromaticunt, Roxb., cf. Kew Rept., 1877, 27.] 


AMORPHOPHALLUS CAMPANUBATUS, Blmrie; Fl.Br. p.E.P., 
Ind., vi., 513; Pharmacog. Ind., iii., 546 ; Mollison, Textbook Ind. Agri., 225 - 7 * 
iii., 189-91 ; AROiDEiE. Elephant’s Foot, zamin-hand, ol, surana, jangli- Ol. 
suran, karunai-kizhangu, kanda-godda, wa, etc. A tuberous rooted herb 
found on the plains of India from the Pan] 4b to Bengal, the Deccan and 
Ceylon, cultivated in rich moist soils. 

Bytuintheria^ uylvatlca, Schott., an allied plant met with in the Deccan, Allied Plants, 
is regarded by the Hindus as a kind of wild surana, and Sauromatuin gutta- 
turn, Schott,, a species of the plains of Upper India and the Konkin, ascending 
the Himalaya to 6,000 feet in altitude, has similiar medicinal characteristics, 
but these are too unimportant to justify independent positions in this work. 

In Medicine the conns and also the seeds of .-ituoiitnopUaiini* are used as Medicine, 
external irritants to relieve rheumatic swellings. Confections of the tubers 
(corms) with treacle, aromatics and Plumbago-root are given in cases of piles 
and dyspepsia. One of the Sanskrit names of the plant is arsogna — “ destroyer 
of piles.” The wild tubers peeled, cut into segments and dried by being strung, 
constitute the madan-mast of the shops. The cultivated corms are cooked and MaMn-nmu 
form a common article of Food with the poor. They are boiled like potatoes, Eood. 
cooked in curries and pickled or preserved. 

Mollison says the crop is import^int chiefly in the Gujar4t and Baroda territory. Production. 
He gives the accumulated cost of cultivation in the fourth year (Surat district) as 
Bs. 484 per acre and observes that the cultivation can accordingly be undertaken 
only by well-to-do persons. In Bengal the average crop under favourable cir- 
cu instances is about 200-400 mamids per acre and the price about Bs. 2^ per maund, 
and Duthie and Fuller {Field and Garden Crops, iii., 6, pi. 69) say the bazdr price 
at Saharanpur is 2 annas per seer (Bs. 5 per maund). The tubers are usually 
planted out in. May to June, and in 12 months they are fit to be dug up. If 
properly cultivated each tuber will weigh from 2 to 10 lb., or as much as 40 lb. 

{Cf. Ann. Rept. Govt. Fxper. Farm, Poona, Ronib., 189Q,. 16.] 

ANACARDIUM OCCIDENTABB, Mm, ; FI. Br. Ind., ii., 20 ; p.E.P., - 

Gamble, Man. Ind. Timbs., 214 Pharmaaog. Ind., 385 and 548 ; Cooke, 231 - 3 . 
FI. Pres. Bomb., i., 274; Agri. Dec^., 1899, No; 12, 146; Anacardia- Cashew- 
CE^. The Cashew-nut, kdt'd,- hijli, VMam, mundiri, kottai, jidi-mdmidi ’ 
mitu, jidi vote, etc. ,A tree originally introdriced from South America, 
but now established in the coast forests ®f India,' especially in sandy places, 
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THE PINE- APPLE 

where it is often gregarious. In South India it is important in coast-dune 

reclamation. , . , . , . 

The bark yields a Gum which is obnoxious to insects. T lie juice wlncli issuer 
from incisions in the bark is used as an indelible marking-ink. The bark and 
the pericarp yield an Oil (called dih), which is occasionally employed to tan 
fishing-nets. Two Oils are obtainable from this plant : (1) a light-yellow from 

the pressed kernels, of which the finest quality is equal to almond oil ; au<l (H) 
“ Cardole,” obtained from the shell of the nut — an acrid and power! nl Iluid 
efficacious for preserving carved wood, books, etc., against white ants. It is 
used as a rubefacient and vesicant Medicine. The spirit distilled from the 
juice of the fruit and sold when redistilled at about Rs. Ll per gallon, is a. useful 
stimulant and the fruit itself has antiscorbutic properties. The seeds, known 
as Cashew-nuts, are usually eaten roasted and are made into confoetionery wirli 
sugar. The fruit-pedicels are also eaten. The Timber (weight 30 to 38 lb. 
per cubic foot) is used for packing-cases and for boat-building and cliaroad. 
Cashew-nuts are imported into Bombay from Goa in very considerable quantities. 
The kernels are valued at about Rs. 18 per cwt. [Of. Garcia de Orta, 1.503, Coll., 
V. ; Acosta, Tract, de las Drogas, 1578, 232; Linschoten, Voij.E. Ind. (ed. Hakl. 
SoG.), 1698, ii., 127 ; Acosta, 1598, in Clusius, Exot. FI., ICOo, 272; Garcia de Orta 
in Clusius, Exot. PZ., 1605, 198 ; Boym, FI. Sin., 1656, C. ; Milburu, Or. 
Comm., 1813, L, 273; etc., etc.] 
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ANANAS SATIVA, SchuU, ; BuoMELiACEiE. 

Shortly after the discovery of America the Pine-apple appears to have 
been dispersed rapidly over the world and acclimatised in most trojiical 
countries. The Spaniards called it Pinas because of its resemblance to 
the pine-cone, but the Portuguese adapted to their own tongue its Brazilian 
name Nanas and called it Ananas, a word which in some form or other has 
accompanied the plant throughout the world. In most of the languages 
of India it bears names clearly derived from the Brazilian, such as ananas, 
andnash, andras, andshafpazham, na-ndt, andsa, etc. Or it is called 
Foreign Screwpine, European Jack Fruit, etc. — all modern names. There 
are no names for it in any of the classic languages of Europe, Asia, Arabia 
or Egypt. 

History.— Oviedo {Hist, de las Ind., 1548 (ed. 1853), iii., 280-4) described 
the plant as grown in the West Indies and on the American mainland, and 
Christopher Acosta (in Clusius, Hist. Exot. PI., 1605, 284) speaks of it m plentiful 
in India. He mentions a wild form in the Deccan called gueura, which suggests 
a confusion with JPantJunus oaovntisHiinnH, and it is curious that Abul Fa/.i 
{Ain-i-Akbari (Blochmann, transL), 83) should contrast the leaves of tho kevmh 
(jPrtiirfrtMifx) with the maize — a plant then only recently introduced into India. 
Marcgraf (in Piso, Ind. Utri re Nat. et Med., 1668) mentions the pine-apple 
in Brazil, and Hernandez (1651) in Haiti and Mexico. It is figured and describ(jd 
by most botanists of the 16th to 18th centuries, e.g. J. Bauhin (1651), Boym 
{FI. Sin., 1656), Ligon {Hist. Barbados, 1667), Bontius (in Piso, l.c. 165H). 
Rheede {Hort. Mai., 1692, xi. tt, 1-2), Merian {Insect. Surinam, 1705, tt. 1-2), 
Rumphius {Herb. Amb., 1760, v., 228), etc., etc. Boym speaks of it as brought 
from India to China. Rheede (confirming Acosta) declares it to have been intro- 
duced by the Portuguese, but less than a century later it had become so common 
as to he considered indigenous by Rumphius. Marco Polo naturally says nothing 
of it, and the reference usually given to Garcia d© Orta is properly a note bv 
Clusius contrasting Garcia’s description of the Mango with Oviedo’s description 
of the pine-apple. It is mentioned prominently by Linschoten, Pyrard, Bernier, 
Herbert and other travellers, andjaliangir (Memoirs (Price, transh), 13-4) alludes 
to its introduction, but the Emperbr Baber (1519) does not include it in his list 
of the fruits of Hindustan. FipalLy in 1800; Buohanan-Hamilton wrote that it was 
regarded as the fourth most important fruit in Dinajpur. [Cf. Herbert, Travels, 
1677, 334; Turner, Acc. Emb. Tibe%. 1800, 13-6; Taleef Shereef (Playfair, tranal), 
1833, 17 ; As. Joum., 1819, vii., 204 ; Watson, Joum. As. Soc., Bmg., 1834, iii.. 
27 ; Bennett, Wanderings N.-S. Wales, 1834, ih, 208-9 ; Logan, Pina Cloth, Journ. 
Ind.Arahi., 1848, 528 ; De Candolle, Or^. Cult. Plants, 1884,311-2; Blechynden, 
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Journ. Agri.-Hort. Soc. Ind., 1889, viii., n.a., pt. iii., 351-68 ; Barber, Notes on 
AntigvM Pme, 1892-3; Nioholls, Teostbook Trap. Agri, 1892, 174-7 ; UaS*. Dept. 
Agri. Fibre Invest. Rept,, 1893, No. 5 ; Pine-apple Growing, Farmer's Bull., 1901, 
No. 140; Produce World (ser. of art.), 1896-7; Agri. Ledg., 1898, No. 11; 
.Settl. Rept., Bassein (Burma), 1899, 19-20 ; Kew Bull. (add. ser. ii.), 1898, 109 ; 
Watts, Pine-apple Cult, in Antigua, West Ind. Bull., n., 113-21; N. G. Mukerji, 
Handbook Ind. Agri., 330-2 ; Pine-apple Cult., iu Agri. Bull. Straits and Malay 
Stales, iii., Nos. 1, 2.] 

Cultivation for Fruit. — The English hot-house pine-apples are often 
spoken of as much superior in flavour to those grown in tropical countries. 
The fruit appears to have been first cultivated in Europe at Leyden in 
1650, and the first pine-apple grown in England was raised in the 
Duchess of Cleveland’s hot-house at Downey Court and presented by her 
gardener (Mr. John Rose) to King Charles the Second some time before 
1672 — the date at which Rose became the Royal gardener. {Of. Murray, 
Hist, Roy. Hort. Soc., 1863, 4 and pi.] With the modern facilities of rapid 
transport to Europe and America, large supplies of the fruit have 
recently reached these continents from the West Indies, from Madeira 
and from the Canary Islands. This has led to a decline in hot-house 
cultivation, to an immensely increased supply and consequent great 
reduction in price, and has given birth to a highly lucrative new 
planting industry in all tropical countries situate within practical access 
of the European and American markets. 

Much attention has recently been given to the study of the varieties 
and races of pine-apple, as also to the methods of cultivation and markets 
of supply and demand. In India, while the plant is extremely abundant 
as a fruit grown in gardens and in some localities has even become com- 
pletely acclimatised, little or no efiort has been put forth either to improve 
the quality or to develop, on a commercial basis, the industry of pine- 
apple growing, which it would appear might be originated with advantage 
to India and profit to those concerned. 

Climates and Localities — The pine-apple was first introduced on the West 
coast of India, but rapidly crossed the country and attained its greatest 
perfection in the Eastern Peninsula. From Calcutta through Eastern and 
Northern Bengal to Assam and Burma may be said to be its best Indian 
habitat, though it also occurs here and there throughout India, and is very 
abundant on the Western Ghats, especially on their southern extremity. 
Speaking of Bengal, Thevenot {Travels, Levant, Indostan, etc., 1687, pt. 
iii., 68) mentions the pine-apple growing as large as a melon. In Assam 
(more particularly the Khasia hills) it might also be said to exist as a 
wild plant and yields a profusion of most delicious fruit. In Tenasserim 
it has become so completely acclimatised and is so abundant that, as 
observed by Dr. Heifer many years ago, a boat-load of fruit might be 
purchased in June or July for one rupee. It is thus not by any means 
exclusively on the littoral tracts, nor within the inundated areas of 
India, that the pine-apple has attained its greatest perfection, but rather 
considerably inland and on the dry, sandy loams of the lower hills and 
terai, though in tracts of country subject to a high annual rainfall. A 
warm, moist atmosphere and a well-drained sandy loam would appear, 
therefore, to be the essentials for success with piue-apple. 

Varieties — Indian writers allude to only one or two recognisable 
varieties. Firminger, for example, speaks of the Sylhet or hoomlah pine — 
a small fruit with very few but exceptionally large eyes ; and the Dacca — 
■a remarkably smooth pine with white eyes. He then discusses imported 
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THE HNE-APPLE 

pines, sncli as the Ceylon, Penang and several English hot-house forms, 
occasionally met with in the fruit gardens of Europeans. Practically, 
therefore, little or nothing has been published as to the cultivated races of 
the plant met with ill India. 

Soils, Manures, etc . — ^Nicholls says the hest soil is a sandy loam 
with good drainage, and next come the free sands and gravels. Clay of 
all kinds and badly drained lands are nnsuited. A good proportion of 
lime is advantageous, but animal manure, unless perfectly rotted, should 
not be put near the plants as it is inimical to their growth. Speede, one 
of the earliest of Indian practical writers, on the other hand, affirms that 
no soil can he too rich and no manure too strong for pine-apples. Woodrow 
recommends dried salt-fish as a manure,' and urges tha"t during the first 
opportunity of dry weather in the monsoons the manure should be dug 
into the soil. But as opposed to such views, and in sup-port of the West 
Indian experience, Firminger tells ns that he found the plants to rot 
and perish from an oversnpply of manure. Further that a soil tho- 
roughly lightened "with leaf-mould, well-decayed co-w-dung and sand, may 
be mentioned as that on which pine-apples will thrive to perfection. He 
then urges that shade of any kind is to be avoided, as it will increase the 
size of the fruit but greatly injure its flavour. Repeated watering, as the 
fruit forms, is essential. Firminger further urges, as of great importance, 
that the plants should he removed after comparatively short intervals to 
new soils. On this subject Nicholls remarks that after three or four years 
the plants show signs of exhaustion, and they must in that case be up- 
rooted and the land prepared for fresh stock. 

Propagation and Seasons . — When the fruit has formed, nuiuerous 
suckers will be found around the parent stem. These are preferably 
selected for propagation, though of course plants may be raised from the 
crown of leaves taken from the fruit, and even from the black seeds often 
found within the fruit itself. In the West Indies it is stated that in lining 
an estate the distances apart at which the suckers are to be planted should 
not he less than 3 feet, which would give nearly 5,000 plants to the acre. 
Mcholls adds, however, that “ a better plan would be to line out the^ land 
in rows 6 feet apart, and to plant the suckers at a distance of 3 feet in 
the rows — this would allow nearly 2,500 plants to the acre ; and after the 
first crop a few of the suckers, say four to each plant, could be left, and 
then this would give nearly 10,000 fruits for the second crop.” It is most 
important to have fairly large spaces between the rows, since the plants 
being spiny the necessary room for working the land has to he provided. 
Moreover, after uprooting and preparing the land for re-lining it is possible 
to set the new plants on the interspaces not occupied by the former 
crop, and thus to continue cultivation on the same land very nearly 
indefinitely. 

The fruit comes into season in the West Indies in from eight to nine 
months from the time of planting. Firminger says that for the Lower 
Provinces of India the proper season for planting out pine-apple is in 
August. The plant flowers in February and March and ripens its fruits 
in July to August, after which, in September and October, it makes its 
perfect growth. It sometimes happens, however, that it breaks into 
fiow-er during the latter months and produces fruit in the cold season — 
most undesirable condition, since without heat the fruit cannot ripen and 
is accordingly acid and uneatable. On the other hand, Woodrow, writing 
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of the Bombay Presidency, says that strong suckers may be planted 
between January and March and watered until roots are formed. 

Packing . — The fruit should be cut off with a sharp knife through the Produce, 
middle of the stalk and a little before it is fully ripe. In dispatchihg to a 
distance each fruit should be wrapped in straw or paper, and deposited if ’ 

possible in a separate compartment made for itself, or at most a compart- 
ment for two or three fruits. When either bruised or over-ripe, fermeiita- Permentation 
tion takes place and the entire consignment may be ruined through the o^wSpeVruit. 
presence of one fermenting fruit. 

Production of Fibre. — The leaves afford a superior fibre, which in I'ibre. 
the Philippines is woven into a beautiful fabric called pina {ov pigna = 

Spanish for a cone) or hatiste d' ananas, a fabric resembling the finest piiaippme pina 
muslin. In the Rangpur district, Northern Bengal, the fibre is in 
considerable demand for the string said to be used by the shoemakers, string. 

It is also employed for necklaces in the Southern Maratha country (Groa). NecMaces. 
Jenkins drew attention to the Khasia pine-apple fibre in 1836 {Trans. Agri.- 
Hort. Soc., 1867, iii., 137), and Wallich purchased, on the Khasia hills in nhasia Bags, 
that year, a bag made of the fibre. Boyle speaks of supplies of the fibre 
obtained from Madras. It will thus be seen that the fibre is by no means 
unknown in India, though little or no progress has been attained in the 
establishment of a commercial supply. In 1887 Mr. Weynton read a 
paper before the East Indian Association on the commercial prospects of prospects of 
Assam, in which he made special reference to Sylhet as a country in which 
pine-apple fruit, fibre and alcohol might be produced. Recently Sir 
J. Buckingham, then of Amguri, Assam, furnished the Reporter on 
Economic Products with a sample of the fibre. This was forwarded to the 
Imperial Institute, London, for opinion and valuation. The late Sir 
F. A. Abel furnished in reply a most encouraging report, which vdil 
be found in The Agricultural Ledger (1898, No. 11). The fibre was found 
to be fully up to the quality of any hitherto seen in London, and it was 
thought would probably fetch £20 to £25 per ton. 

For particulars regarding the method of separation of fibre, the Methods of 
machinery employed and the yield obtained in America and other coun- *=®P®'>^a,tioQ. 
tries, the reader must (lonsult the publications enumerated. Though much 
advantage might be expected to accrue to India from the organisation of 
a pine-apple fruit and fibre industry, the fact that so little interest is taken 
in the subject precludes more detailed treatment in this work. 

Minor Uses . — In conclusion it may be added that the minor uses of the Medicine, 
pine-apple, such as its reputed Medicinal properties, the prospects of an 
industry in the manufacture of alcoholic or other beverages from the Alcohol and 
juice, also vinegar (see p. 1109), as well as the industrial utilisation of the 
plant, have been purposely excluded from consideration. 

ANDKOGRAPHIS PANICUDATA, Wee.s; FI. Br. Ind., iv., D.E.P., 

501; Pharmacog. Ind., iii,, 46 ,* Acanthaoe JS. Th& CTent, hirydt, Icalmeg, i., 240-1. 
olen-hitaita, shirat-huchchi, nela-vemu, nila-veppa, neta-hevinagida, hiryato, Great, 
etc. An annual bitter shrub common throughout the plains of India, 
from Lucknow to Assam and Ceylon, alsq cuMvated in gardens. 

This forma the principal ingredient of a household MEDicnsrE called alui. Medicine. , 
wMch is extensively used in Bengal. The eXffcesSerfl Juice of the leaves with 
certain spices, such as cardamoms, etc,, dried in the sun, is made into little 
globules and given to infants to relieve griping, etc. The roots and leaves are 
febrifuge, stomachic, tonic, alterative and .anthelmintic. The drug has been 
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advertised in England under the name Halmva (perhaps a corruption of alui),. 
as a substitute for quinine. [Of. Brit. Med. Journ., March 7, ^91 ; Proc. Agn.- 
Hort. Soc. Ind., 1892, cexv. ; Bept. GenL Indig. DrugsComm., 1901, i., 148, 157, 3/7.3 


ANDROPOGON, Linn. ; FI. Br. Ind., vii., 164-210. A genu8 
i., 241-62. Qf Grasses (Gramine.®) by botanical writers usually referred to several 
sub-genera. Sir J. D. Hooker {FI. Br. Ind.) has, for example, acoepbul 
eleven, but Dr. Alfred Barton Rendle, in the Catalogue of WehmtscJifs- 
African Plants, gives only six (which practically correspond to as many in 
the'Elora of British India), while he restores Cym hopogon, Jleterojiogmi^ 
Sorghum, and Vetiveria to independent positions. 

in point of botanical structure there is perhaps little justification for 
the separation of these four genera, but as a matter of expediency (more 
especially from the standpoint of economic botany) it is most desirable 
tha^t Andropogon should be broken up into a few independent groups or 
genera. This view was taken when the original edition of the Dictionary 
was penned, and it is believed the majority of botanists, inoluding 
Hooker himself, would not seriously oppose the four genera named being 
treated as distinct from Andropogon. He has in fact {Handbook 
FI. Ceylon, pt. v., 228) admitted that some such view will have to “ be 
eventually adopted,” I have, accordingly, resolved to assort the available 
economic information regarding these plants as follows : — 

1. .4.navopogon citratus, DO., as in Watt, D.E.P., 242-3: see under Cymho- 
poffon xavtitts, mr. eitraUta (p. 459). [Of. Stapf, Kew Bull. 1906, 307-8.] 

2. Atitlropogon eontot'tiia, Linn., and JMeierapogon hirttttt, Pers. = nr, immtortuHf 
Beaut), 

3. Anaropogmi. hatep^naia, Brot. ; see Sorghmn halepenae, Pers. (p, 1031). 

4. A'lidropogoii A wafaneuaa , Jones; A. lanigev, Duthie =s VymbQpogmt. 
Atearetncpaa, Schult (see p. 461). [Of. Stapf, l.c. 354.] 

0. Andropogon lanlyer, Desf,; A, ScJioenanthua, Linn., Sp, PI. } A. dwarau.. 
etiaa, subsp, laniger, Hook., f. = Cynthopogon Sv.Hoenanthna, Spreng. (see p. 461). 
[Of. Stapf, l.c. 352-3.] 

6. Andropogon Martini, Roxb. ; .-t. Schoenanthaa, Pluck. & Hanb. ; A. fiehottnnn^. 
thna, uar. Martini, Hook., f. = Cynthopogon Martini, Stapf, l.c. 359-60 (se© p, 461). 

7. Atulropogon muricatua, Retz. ; A. atptarroaua, Linn., f, and Anat'hermtt 
muricatnm, Beauu, = A'etlveri a xiieanloidea, Stapf (seep. 1106). 

8. Andropogon Xardna, Linn. ; see Cynihopogun Xardiia, Rendle (p, 456). 

[Of. Stapf, l.c. 354-5.] 

9. Antlropogon odoratua, Lisb., in Journ. Bomb. Nat. Hist. Soo, 1889, iv.» 
123 andt.; 1891, vi., '68, 203 ; also Bomb. Grasses, 1896, 70; PI Br. Ind., 
vii., 177 ; Stapf, l.c. 363. This sweetly scented grass, Mrs. Lisboa says, bears 
the following vernacular names — vaidia-gavat, usad harm,, bhos, tambrut. It 
is common at Lanowli, Poona, etc., and at the end of the rains gives a purple 
colour to the countryside. The authors of the Pharmacographia Indica (iii., 
570-1) observe : “ We have distilled the grass and obtained from it aii essential 
oil, having at first an odour recalling that of cassia and rosemary, but afterwards, 
a strong persistent odour of oil of cassia. Messrs. Schimniel & Co. noticed the odour 
of pine-needle oil in this sample, and found the sp. gr. to be 0'945.” . . : “Tli,© 
yield of oil from the grass was equal to that obtained from -i. k><Uioetm.nthtm ; it 
had a deep sherry colour, a sp, gr. of 0-931 compared to an equal volume of 
water at 84® F.” [Of. Gildemeister and Hoffmann, Volatile Oils, 299.] 

10. Andropogon Schoouautlma, Linn., Sp. PI.; A. laniger, Desf.:; sAd A. 
.frearatirnaa, subsp, laniger. Hook., f. b= Cynthopogon (St'hoenanthna, Snrem 
p. 461). [Of. Stapf, l,c. 252.] 

ANILINE AND ALIZARINE (see Coal Tar, p. 344). 

ANOGEISSUS LATIFOLIA, WaU. ; FI Br. Ind., ii., 460 ; 
Gamble, Man. Ind. Timbs., 346 ; CoMBEBXACEiE. The dhaura, dhduri, 
dhavada, hesel, bdhli, anna, vellay naga, chiriman, etc. A large deciduous 
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tree of the Sub -Himalayan tracts from the Ravi eastward to Central and 
Southern India. Ascends to 3,000 feet in altitude. 

Dliaura Gum is used in calico-printing and has been suggested as likely to be Gum. 
useful to dyers in England {Joum. Ghem. Soc. liidust., Dec., 31, 1887, 79). It is 
largely exported, and constitutes the bulk of the Gum Ghati sold in Bombay (see 
Acacia, pp. 15, 17). [Cf. Hooper, Edible Gum, Rept. Labor. Ind. Mus., lQ04r-5, 23.] 

The leaves yield a black Dye and a Tak. Hummel (Select. Rec. Govt. Ind., Dye and Tan. 
1888-9, 93) valued the leaves for tanning purposes at is. 2ld. per cwt. (about 
one-third of the relative value oi divi-divi). A tanning extract has been prepared 
from the bark by Hooper, containing 43'8 per cent, of tannin. The Timbeb is Timber, 
strong and tough, bxit splits in seasoning and will not stand damp. It is used for 
axe-handles, axles, etc., also in furaiture-making and ship-building, and has been , 
recommended for railway sleepers. It gives a good fuel and charcoal. The 
white- wax insect (€erapiastes eavt ferns') has been reported as found on this 
ti’ee. Other two species of economic interest are — (KMiuUnata, Wall,, chahwa, 
pancM, etc., met with in Bengal, South India and Burma, which yields a poor 
Timber; a. peutiuia, wall., dhau, dhauhra, etc., a small gregarious tree of the 
dry forests of Rajputana and Bandelkhand, which coppices well and yields a 
timber much like that of A. latlfolln. 

ANONA SQUAMOSA, Linn., and A. RETICULATA, Linn. ; D.E.P., 

FI. Br. Ind., i., 78 ; Pharmacog. Ind., i., 44 ; Anonacbje. i-, 259-61. 

The former is the Custard-apple of Anglo-Indians, Sweet-sop or Sugar- apple Custard- 
(West Indies and America), sharifah, sitaphal, ata, luna, sitd-palam, sUd-punda, apple. 
attza, duranji, etc. A small tree native of tropical America but much cultivated 
in India. In Central and Western India it occurs wild and so abundantly as 
almost to constijjute forests. The latter is the Bullock’s Heart, or ramphal, 
ramsita, which yields an inferior fruit sometimes eaten. 

The bark affords an inferior Fibre and the fruit, bark, leaves and roots are I’lbre. 
used in Medicine, the latter being considered a drastic purgative. The crushed Medicine, 
leaves are applied to the nostrils of women in hysterical or fainting fits. Dymoek 
informs us that the seeds yield an Oil and three Resins ; the latter appear to be 
the acrid principles and are useful as Insecticides. The same quality is ascribed insecticide, 
to the leaves and immature fruits. The Fruits are eaten by both Natives and pood, 
Europeans, and in the West Indies a kind of cider is made from them. The 
fruits of the wild plant have proved useful in famine. The cultivation is said 
to be simple. The seeds, obtained fresh from the fruit, are sown in pots about the 
middle? of February. The seedlings ai-e transplanted into holes 3 feet deep by propagation. 

3 feet diameter, which have been filled with cow-manure, old mortar and garden 
soil in equal parts. The trees should be pruned and re-manured every March 
or April and well watered imtil the rains set in (J. H. Dieves, Ind. Oard., 

Feb. 23, 1899). The Custard-apple is in season in Bengal during the greater part 
of the rainy and cold months (Firminger), and constitutes one of the chief fruits 
of that season. Another species, the Chirimoya of Peru (- 4 .. Choviuiai iu, Miller), 
is cultivated in parts of Burma for the fruit, and it appears to do well 
[Cy. Land Rec. Admin, Rept., Rangoon, 1904, 18.] 

ANTIARIB TOXICARIA, Lesch.- FI. Br. M., v., 537 ; Gamble, D.E.P., 

Man. Ind. Timhs., 651 ; URTiCAOEiE. The Upas Tree, jasund, Jearwat, 266-9. 
alU, jazugri, aranjili, hmyaseik, etc. A gigantic tree of the evergreen Upas Tree, 
forests in Bnrma, the Western Ghats and Ceylon. Habitat. 

Very full accounts of the legendary attributes of this tree and of the invesfci- 
gations'into the subject may be fotmd in the above-named works, and also in the 
PJiarmacographia, Indica (iii., 348-55), Yule aaid Burnell (Anglo-Ind. Gloss., 

Hobson-Jobaon, 952-9), and the Keu) Bulletins for B’^ebruary, October and 
November, 1891. The tree exudes a wliite Resin used for poisoning arrows, uesiti.'' 

[Cy. Lewin, Die Pfeilgifte, 1894, pt. iii., 301, etc.] The inner bark gives a 

Fibre which makes strong cordage. The Natives strip the hark into large Pibre. 

pieces, soak them in water and beat them to obtain the white fibre. In Western 

India the tree is known as the “ Saoldng-tree,” because the tough bark is stripped gacking-tree 

off whole from branches or young trees to form riee-saeks, a section of the stem 

being left to serve as a bottom to each sack. The -seeds are said to bemused in 
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Medicine as a febrifuge and anti-dysenteric. 
rariores, 1852, 52-62.] 


[O'/. Honsfield, Plantce Javanic<n 


ANTIMONIUM op ANTIMONY ; Ball, Maw. Eaon. (kol Inch, 
163-7; Holland, Eec. Geol Surv. Ind., xxxii., 97. The svrmd, surmaJhi- 
Isfaliani, anjan, anjanah-Mllu, anjanmn, isniad, eU.% A l;ila(‘k ore ol 
antimony or tersulphide. 

Antimony-sulphide (stibnite) occurs at Shigri in Lahoul, also in. the Jnciluin 
district of the Panjab, and in Tenasserim of Byrma. Largo quantities of the <jre, 
containing gold, have also been discovered in the Amherst district of^ .Burma.. 
ISTatives do not seem to utilise tliis metal as an alloy. Its chief use is iii the 
manufacture of type-metal. ' It is employed by the ladies as a cosmetic. Init 
much of the antimony sold for that purpose is really galona imported from Kabul 
and Bohhara, which is often confused with antimony. 


D.E.P. APIUM GRAVEOLENS, Linn, / FI Br. Ind., ii., 679 ; Umeelli- 

i., 271-2. Celery, ajmdd, chanu, ajwan-ha'puta, Icarafs, etc. ; commonly called 

Celery. saleri in Indian bazars. 

A glabrous herb native of England and other parts of Europe, and widely 
distributed— e.g-. to North Africa and the shores of New Zealand. It is cultivated 
in different parts of India during the cold weather, chiefly in gardens near towns 
for the use of the European population. It is also cultivated in Bengal for its 
Medicine. seed and in the Panjab for its root. In Medicine the officinal root is considered 

alterative and diuretic, and the seeds are given as stimulant and cordial. Cooked 
Eood. celery is said to be useful in rheumatism. The seed is eaten as a Spice l.)y the 

Natives, and the blanched stems and leaf -stalks by Europeans. In the wild state 
it is, to a certain degree, poisonous. [Cf, Forster, PI. Bsc., 1786, 67; Pauhis 
Algineta (Adams, Comment.), iii., 106; Pharmacog. Ind., ii, 122-4 ; Queenslayid Agri. 
Journ., 1903, xiii., 257 ; XJ.S. Dept. Agri., Farmer's Bull., 1902, No. 148.] 


D E.P., 
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wood. 


Habitat. 


Perfumery. 



fragrant Eesin. 


AQUILARIA AGALLOCHA, lioxh. ; FI. Br. Ind., v., 199-200 ; 
Gamble, Man. Ind. Timbs., 579 .; Pharmacog. Ind., iii., 217 ; Brandis, 
Ind. Trees, 546 ; Thymel.® ace^. Calambac, Aloe- or Eagle-wood, the Aloes 
or Lignum Aloes of tbe Scriptures, agar, ugur, ugal, M, sasi, akyad, Tcayu, 
garu, etc. The Sanskrit agaru {a privative, and garu heavy — a, name 
given to it from the circumstance that it does not float on water) is the 
root from which most of its vernacular names have been derived. Laghu 
or lauha, another Sanskrit and Pali synonym, is supposed by some to 
be the origin of the expression Aloes-wood — and might therefore be 
accepted as denoting a light form that would float on water. 

It is a large evergreen tree of the Bhutan Himalaya, Assam, Kha.sia 
hills. Eastern Bengal and Martaban hills (Burma). It' attains a height of 
60 or 70 or 100 feet and a girth of 6 to 8 feet. It is fit to be out down 
for ^ar collecting at 20 years, hut some authors consider ibis not mature 
until 50 or 60 years. Another, species, A. walfteeeusl.H, Laml., is 
supposed to be the Eagle- wood of Malacca and of Tenasserim. 

A rewew of the recent information collected by the Reporter on Economic 
Products (written by Hooper) will be found in The Agricultural Ledger ^904, 
No. 1). The wood in its ordinary state is not of much value, being paleincolour, light 
and inodorous. But imder certain conditions a change takes place in both trunk 
and branches, tlie wood becoming gorged with a dark resinous, aromatic Juio®, 
which gives it a greater specific gravity. The portions thus impregnated are 
collected and constitute the drug called agar, which is esteemed in propoition 
as it abounds in resinous matter. ’ In no other part of the tree is this fragrant 
resin deposited. There is no external mark by wliich to recognise good from 
bad trees ; they have to- be cut down to discover the resin, wliieh is only rich in 
one out of twelve. The average yield of a mature tree is 6 to 8 lb., and an 
exceptionally good tree may afford as much as Rs, 300 worth of agar. It is 
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difficult to decide what is the predisposing cause of the secretion of this oieo- 
resin, but theunajority of forest officers are of opinion that it is usually, if not 
always, found where some former injxiry has been received. The old tradition 
mentioned in the Ain-i-Ahhari (Bloohmann, transL, 80), that the branches vrere 
lopped ofi and buried in the ground in order to eaii^e the formation of the resin, 
has been completely exploded by modern research. 

The Dbxtg occurs in pieces of extremely irregidar shape and size. The Grades aad 
largest rarely exceeds a pound in weight, while some of excellent quality is met ^dces. 
with as small chips or splinters. The lighter portion of wood called doom is the 
cheapest and is sold for Rs. 1 to Rs. 3 a seer, the black or brownish-black is the 
true agar of commerce and is called ghurkee ; it is worth from Rs. 16 to Rs. 20 
a seer. The Ain-i-Akhari {l.c. 81) gives full directions for the distillate called 
chuwah, used in perfumery. 

From ancient times agar has been used all over the East on account of its per- Medicine, 
fume and its supposed medicinal qualities. It is alluded to repeatedly in The Bower 
Manuscript as aguru (Hoernle, transl., 2 1, 23, 104), which may be described 
as a medical treatise which dates from the 5th centur 5 ^ It is to-day employed 
largely in China, and utilised as incense and in the manufacture of joss-sticks. It 
is met with in most Eastern bazars, including those hi Syria, where Hanbury 
found it for sale. In Sylhet a certain quantity is collected each year for the sake 
of extracting from it a sort of essential oil {agar-attar), which is considered as A.ijar-aUar. 
costly as attar of roses. In Bombay agar-batis or agrar-lights are made of various Agar-batis. 
sweet-smelling substances of which aloes-wood is the chief ingredient. These 
sticks are burned as incense or are used to perfume apartments. Marco Polo, 

Garcia de Orta, Varth^ma, Barbosa, Linschoten, Herbert and many other of the 

early European visitors to India allude to Eagle- or Calambac-wood, althougli in 

some cases it may be questionable whether it is the present plant. They one 

and all attribute, however, the finest quality to Cambodia, or to some part of the 

Malay Peninsula or Archipelago. Prebble, speaking of the present traffic, says Present Trafao. 

the best quality, imported into Bombay, comes from Bankok. He mentions two 

well-known trade qualities, the gagali (.-i. AfiaXionUa) and the mawardi (Vi. 

muincmnsist). Do these correspond to the gharki and mandaU oi the early 

writers ? To maincoensin has very possibly to be referred the jangli agar 

and the Singapore agar of the Bombay market. But the Sylhet agar holds an 

honourable position. Various qualities are mentioned by most of the early writers SyUet Agar. 

such as Abul Fazl (inthe Afn-f-Ai&ar*, f.c.). Roxburgh wrote a long and highly 

instructive article on A. which w'as followed by an article by 

Henry Thomas Colel?rook. These two papers give practically all that is known 

of the Indian Agar-wood (Traw. Linn. Soc., 1855, xxi., 199-206, pi. 21). Rumphius 

some time previously described two kinds of true and twm kinds of false aloes-wood. 

The first of the true forms he says was the kilam of the Chinese and calainbas of 
the Malays, and was obtained from Cambodia; the second true form w'as the garo 
or garu (a word that may be accepted as the Malayan variant of agaru) — both are 
possibly varieties of .i. maitn'i-ennis. According to the authors of the Pharma- 
cographia Indica the best medicinal quality is the gharki ud from Sylhet. 

[G/. Pai^lus Mgineta (Adams, transl.), iii., IS; Pyrard, Toy. E. Ind., 1601 (ed. 

Hakl. Soc,), i., 335; ii., 360 ; Clusius, Hist. Exot. PI., 1605, 172 ; Barbosa, Coasts 
E. Africa and Malabar (ed. Hakl. Soe.), 204 ; Herbert, Travels, 1677, 333 ; Milburn, 

Or. Comm., 1813, ii., 312-3; Birdwood and Foster, E.I.O. First Letter Book, 

337, 340, 406, 410, 427-8 ; Buohanan-Hamilton, Comment, on Herb. Amb., 
in Mem. Wern. Soc., 1832, vi,, 276; . Taylor, Topog. Stat. Dacca, "iloO ; Hooker, 

Him. Journ. (ed. 1854), ii., 328; Moeller, in Pharm. Post,, 1896, 1898; Holmes, 

Mus. Bept., Pharm. Soc. Gt. Brit., 1896-1902, 39-45]. The last-mentioned 
work is an exceedingly instructive review of Moeller’s results, and republishes 
his illustrations of microscopic sections of the various forms of the wood, etc., etc. 

Mr. E. A. Gait, who was director of Land Records and Agriculture, Assam, Natural Paper, 
in 1894, drew attention to the fact that the bark of AguUar-iit Agaiioeitn affords 
a Natubal Paper that* appears to have been used for ages by the aboriginal 
tribes of Assam, like the birch bark of the Aryans, ^ The information then col- 
lected will be found in a paper on the. Abstract of Contents of one of the Ahum 
Pidhis {Journ. As. Soc., Bang,, 1894, .Ixiii., pt, i„ , No. 2), from which the 
following may be given : “ Although the bark was widely used as a writing- 
material throughout Assam, prior to the introduction of paper, its employinent 
as such seems to have escaped notice. Brahmins and Goshais in the habit of 
performing religious ceremonies in. the houses -of .their disciples or in the presence 
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of the sods in the temple, consider it impure to have their won/ras written on 
mill-merde paper and, therefore, retain the custom of wi’iting their saerod books 
on tlie prepared bark of the sacM tree.” Loureiro says that the oominon pajx'r 
of the Cochin-Chinese is made of the bark of . 1 . mara<‘ee»»SH. Besides ft,)rniing 
the leaves of books the bark is sometimes used as covers for binding books, 'riio 
Nagas and other hill tribes prepare strips of the bark by which they hang their 
ba-skets on the forehead. The Fibre is employed for making rf)pe.s, but it is 
not very lasting. 

Taggar Wood, according to Holmes, is a dark-brown timber exported fi’om 
Madagascar to Zanzibar, and thence to Bombay, but Colebrook so long Hg<i a.s 
1851 spoke of it as a w'ood sold in Bengal to the unwary as a substitute ior af/ar. 
Dick, in a letter to Roxburgh, gave tuggur as the Bengali name for a wood found 
in the hills near Sylhet, a geographical reference that might suggc;st K,rftfvisria 
.4.f/«ii«cli!rt.aplant known by various Indian names such as thilki, tiJai, and taga-w 
kaymc in Burma, and tala Mriya in Ceylon. So far as Roxburgh was awarts, 
however, it did not afford any form of ogor-wood. Mason speaks of it as Blinding 
Aloes, and by others it is called the Tiger’s Milk Tree. 


D.E.P., 
i., 282-7. 
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nut. 
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FI. Pres. Bomh., i., 408; De Cmidolle, Orig. Cult. Plants (Engl, ed.), 411 ; 
Mollison, Textbook Incl. Agri., iil, 102; Agri. Ledg., 1893, No. 15; 1899, 
No. 12, 147 ; 1900, No. 1 ; Burkill, Kew Bull., 1901, 175--200 ; Legu- 
MiNOS^. The Ground-nut, Barth-imt, Pea-nut, Monkey-nut, Pindar, 
Katjang, Pistache de terre, Manila-nut, Chinese-nut, and in the 
vernaculars of India (which for the most part are translations of one 
or other of the names mentioned), mung-phali, bhd-mung, lihuisingh, 
bhui-ehana, mlldtjoti-{hildti) mung, chmi~badam, Manila-kotai, veru sangahi, 
myeleh, mihe, etc. There are thus no Indian names that would imply an 
ancient knowledge of the plant. 

This is undoubtedly, therefore, another of the very long list of plants 
Introduced into, introduced iuto India in comparatively recent time.s. There would seem 
little room for doubt that though nowadays extensively cultivated in all 
tropical countries it is originally a native of Brazil. But there would 
appear to have been successive and possibly independent efforts to intro- 
duce it into India. It may have come from China to Bengal (hence the 
name Chmi-badam) ; from Manila to South India {Manila-hotai), iind 
from Africa and very possibly direct from Brazil as well, to Western India. 
Appearance in History.— -It does not seem necessary to quote all the pixssagf?H that support 

Europe. these conclusions. Perhaps one of the earliest direct references to this plant, as 

grown in India, occurs in Buchanan-Hamilton’s Travels tlmnigh Mysore, etc., 
published originally in 1800. In the Report oj South Arcot (IS.IO-l) mention is 
made of 4,000 acres being under the crop. Tlie nut made its appearance in 
Europe as a commercial product about the year 1840. The Indian mo<lcrn 
Indian Trade, trade may bo said to date from a Resolution of the Government of India pu>j- 
lished in November 1877, and a subsequent Resolution of August 1870. In 
consequence of the replies to the latter, J. E. O’Conor wn'ote a report on d'he 
Cultivation of Grow%d-nut in India {Journ. Agri.-Hort. Soc. Ind., 1879, n.s., vi., 
87-98). After detailing the facts ascertained regarding the extent of cultivation 
and other useful and interesting particulars, he drew attention tersely to the 
present position and future prospects of the Indian foreign trade in ‘the nut. 
Early Shipments. The exports were in 1878-9, 25,472 cwt., “or little more than 1 ]}cr ceni. of 
the imports into France. The question now is, whether India should ho content 
to leave France to draw all her supplies of this valuable fciod-stuff and (‘om- 
rnercial product from Africa or whether she should not enter actively into 
competition for at any rate a substantial portion of the trarle ” (Lc. 97). 

Space cannot be afforded in this work to deal very fully with the 
subject of the ground-nut. It may, however, be useful to enumerate, in 
sequence of date, somb of the nrore important publications in addition to 
mentioned in the Dictionary. [Of. Dymock. Mat. Me.d. Western Ind., 
ub gallons. 1834^ 6^4 . fj^virch, Food-Ontins of Indm, 188b, 127 ; Plmnnacng. Ind., 1890, 
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494-6 ; Voelcker, Journ. Roy. Agri. Soc., 3rd ser., 1892, iii,, 727-30 ; Sabba Rao, 
The Ground- Earth- or Pea-nut, Mad. Agri. Dept. Bull., 1893, No. 28 ; Robertson, 
Journ. Roy. Agri. Soc., 3rd ser., 1893, iv., 648-51 ; Imp. Inst. Handbook, 1893 ; 
Handy, Pea-nuts, their Culture and Uses, U.S. Dept. Agri. ParmePs Bull., 1895, 
No. 25; Batten, Queensland Journ. Agri. Dept., 1899; Trap. Agrist., June 1, 
1900 ; Barber, The Ground-Nut Crops near Panruti, S. Arcot, Mad. Agri. 
Dept. Bull., 1900, No. 38 ; Leather and Benson, The Ground-Nut Crop, Rept. 
on Certain Anal, and Exper., Mad. Agri. Dept. Bull., 1900, No. 41; Leather, 
Dept. Land Rec. and Agri. Mad., 1900; Imp. Inst. Tech. Repts., 1903, 126, 130; 
Ann. General Memo. Earth-Nut Crop Ind. (issued by the Director-General 
of Statistics), 1899-1904; Freeman, Ground-Nuts W. Ind., Imp, Dept. 
Agri,, pamphl. ser., No. 25; Rept. Disease of Ground-Nuts, Mad. Board 
Rev., June 1904, No. 615; Barber, Sc. Rept. Dept. Agri. Mad., 1905-6; 
etc., etc.] 

CULTIVATION. — Althougli grown here and there all over India as a 
garden and even an occasional field crop, it is only in Madras and Bomhay 
that the pea- nut is produced on a commercial scale. The remarks that 
follow will, therefore, he restricted very largely to an abstract of the 
available particulars regarding these two Presidencies. 

Area. — In most provinces the area under the crop is not returned 
separately from other pulses or other oil-seeds, so that a complete statement 
cannot be furnished. O’Conor tells us that in 1879 there were in all 
India 112,000 acres under the crop, of which 70,350 acres were in Bombay 
and 34,630 acres in Madras. Ten years later (1889-90) Madras alone was 
returned as having had 279,355 acres, of which 185,876 were in South Arcot, 
the chief seat of South Indian production. From that date the popularity 
of the crop steadily declined up to 1897-8, from which date it improved. 
Omitting the last three figures, the areas in Madras were as follows 
258 in 1890-1 ; 201 in 1891-2 ; 226 in 1892-3 ; 247 in 1893-4 ; 226 in 

1894-5 ; 243 in 1895-6 ; 157 in 1896-7 ; 94 in 1897-8 ; 116 in 1898-9 ; 

102 in 1899-1900 ; 229 in 1900-1 ; 337 in 1901-2 ; 421 in 1902-3; 384 in 
1903-4 ; 366 in 1904-5 ; 393 in 1905-6, and the estimate for 1906-7 shows 
the Madras area as 507,600 acres, while that of Bombay is only 93,800 
acres. The explanation of this decline and subsequent expansion will be 
found below — viz. the improvement rapidly accomplished by the intro- 
duction of a new stock. The experience of Bombay (including its Native 
States, mainly Kolhapur) has been somewhat similar, except that pro- 
<luction has not recovered. The acreage under the crop in 1891-2 stood 
at 145,468, and in the succeeding years, expressed in hundreds, was as 
follows 142 in 1892-3 ; 184 in 1893-4 ; 159 in 1894-5 ; 164 in 1895-6 ; 

148 in 1896-7 ; 120 in 1897-8 ; 101 in 1898-9 ; 71 in 1899-1900 ; 64 in 

1900-1 ; 96 in 1901-2 ; 69 in 1902-3 ; 89 in 1903-4 ; 93 in 1904-5 ; and 
95 ill 1905-6. Bombay cultivation may be said to be confined to the 
Deccan and the Karnatak with Sholapur and Satara as the most 
important districts. 

Varieties and Races, also Deterioration of Stock. — ^From the early 
imported stock there had gradually developed certain races of the plant 
that within the past few years came to be spoken of collectively as 
the “Indigenous -Variety.” Some of the so-called indigenous races 
are grown purely and simply on garden soil and eaten as nuts, 
others are specially adapted for field cultivation and vary greatly in 
the amount of oil they contain. Although doubtless inferior, India 
thus possesses a series of races that correspond to the large edible 
forms produced in perfection in America, and to the special smaller oil- 
yielding nuts of Africa. In the Madras BuUetin (No. 37) mention is made 
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of a communioation from tHe Madras Chamber of Commerce attributing the 
decline in the production of the nut to a deterioration in the quality of the 
Indian stock. In reference to that opinion, Sir William Thiselton-Dyer, 
then Director of the Boyal Cardens, Kew, addressed the Under-Secretary 
of State for India on February 23,. 1899. The following passages may here 
be given from that letter: “I may say at once that deterioration of 
seed is a facile theory which is continually advanced when the produce 
of a crop is disappointing. It is one in which I have very little belief. 
The real explanation of the falling o:ff is to be found usually in the ex- 
haustion of some constituent of the soil. Madras ground-nuts have long 
been known to be poorest in quality of any to be found in commerce. 
The percentage of oil in shelled kernels is given in the United States Con- 
sular Report (April 1, 1894, 683-9) as follows : — Senegal, 51 ; East African, 
49 ; American, 42 ; Madras, 43. From these figures it does not appear 
that any advantage would arise from introducing American seed. As to 
Japan ground-nuts I have no information. The oil from the American 
seed again appears to command an inferior price to that of Africa.” 

“ The problem is one which should be taken up on an experimental 
farm. It is not improbable that want of potash is the cause of this dimin- 
ished yield, if the diminution be a fact. Manuring with wood-ashes would 
he a simple means of testing this.” “ Formerly the cake or residue after 
the expression of the oil was only used for cattle food. It is now converted 
into various palatable forms of human food, the use of which has been 
tried with success in the German army.” 

The reference to American and Japanese seed was doubtless in 
consequence of the proposal to import such seed having been made 
in the Madras Government Proceedings. The above letter caused a 
searching and highly beneficial inquiry to be instituted in both Madras 
and Bombay, Opinions were called for from the District Officers of 
Madras Presidency, but the replies may be said to have manifested a re- 
markable agreement in favour of the theory of a deterioration of the Indian 
stock having actually taken place. MolHson, on the other hand, wrote : 
“ I do not thinlc that any positive deterioration in the seed of the Bombay 
crop can be proved. There is, however, perhaps good reason to join issue 
with the Madras Agricultural Department and test on Government Farms 
whether imported seed of the better varieties give better results than the 
indigenous seed. I should, however, do this in the first instance on a 
small scale.” It has been shown by the areas of production, that quite 
as serious a decline, however, took place in Bombay as in Madras. It is 
probable, therefore, that the shrinkage in both Presidencies may have 
been due to the same causes, whatever these may have been. 

Acting on the opinion of its local officers, the Madras Government 
imported various reputed races of seed, and private individuals seem to 
have done the same. The result was that the indigenous varieties were 
rapidly displaced, and it is believed at the present moment they hardly 
anywhere exist in the Madras area of field cultivation. Barber in his 
report (published 1890) says : “ Two or three years ago something like a 
revolution had occurred in the introduction of a new variety called the 
Mauritius ground-nut. The suddenness and completeness of this change 
is worth considering.” - Barber accordingly gives particulars of the 
crops found by him on certain fields. He only came across four little 
pieces of land containing the indigenous plant, and these he did not think 
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collectively could equal an acre in extent. He then continues : “The 
ryots of this neighbourhood have, therefore, changed their seed, and I 
believe that they have obtained a good variety and have thus greatly 
improved their position.” In another passage Barber again returns to 
the subject; “ There has recently,” he says, “been a change of seed— 
a fact which is of undoubted importance in the checking of disease, if of 
no further advantage.” 

Benson {Bull. No. 41) gives the results of the Madras Govern- Exporinumts 
ment experiments, as also of the French Government experiments at 
Pondicherry. These showed splendid results in Madras vdth the Haut 
Saloum variety from East Africa, and in Pondicherry with the Senegal. 

The returns of the Saidapet Farm were as follows : — Country, 271 lb. ; Madras Eesuits. 
Mauritius, 42.5 lb. ; Japan, 427 lb. ; Ruffisqul, 598 lb. ; Sine, 884 lb. ; 

Gamble, 1,021 lb.; Haut Saloum, 1,379 lb.; American large, 303 lb. ; 
and small, 436 lb. per acre. The figures of the Pondicherry experiment 
from equal plots were as follows ; — yield, 21 lb. from Bombay seed ; 

41 lb. from local seed ; and 652 lb. from Senegal seed. Benson then 
concludes by explaining that the so-called Mauritius, now largely being 
grown in the Presidency, came in reality from Mozambique, though 
brought to India by a passenger from Mauritius. “ That variety,” he 
adds, “ has given results on a par with the Senegal, but the seed contains 
a resino-gommeuse substance which, as it remains in suspension in the 
oil, delays the settling and gives a very pronounced taste of the ground- 
nut to the oil.” Moliison {Textbook, l.c. 104) says : “ A good crop on Bombay 
suitable land liberally managed will, on an average, yield from 3,200 to Bsjjerience. 
to 3,600 lb. of unhusked nuts per acre. These figures apply only to good 
land. The proportion by weight of unhusked nuts to those with husk 
removed is as 4 to 3.” “ They are usually sold unhusked, and are worth 

from 30 to 45 lb. per rupee according to locality and season.” 

In response to the reputation of an inferior yield of oil from the Indian 
nut, Leather made an extensive series of analyses, the result being the dis- 
covery that the yield in the indigenous seed averages from 40 to 44 per cent, 
and that of the so-called Mauritius from 44 to 49 per cent. It would thus 
appear that India has not only secured a more prolific plant but one richer 
in oil by the importation of the Mozambique seed. As already indicated, an improvement 
improvement in production has taken place, which must, to some extent, Production, 
be the direct expression of the renewed popular favour of the crop. Of 
Indian agriculture, however, it would not be far from correct to affirm 
that the selfish systems pursued very often result in an unconscious 
retrograde selection, so that it'^maybe believed degeneration of imported 
stock is an exceedingly frequent result. But it goes without saying that 
the continuous cultivation of the same plant with little manure and an 
imperfect rotation must produce a poverty of soil and a corresponding Poverty oi soii. 
decline in the value of produce. Fresh supplies of seed or seed brought Exchange 
from a distance to the country or locality of cultivation, is in all branches 
of agriculture an admitted advantage. It remains to be seen how long 
the new seed will retain its superiority on the Indiap soil and under Indian 
methods of cultivation. By way of concluding this paragraph, therefore, it 
may be added that there is little or nothing to prove that a decline in the 
oil-yielding property of the Indian stb’ck had actually taken place. It 
was grown originally as an edible nut, and it is probable that no efiort was 
made to improve the stock into an oil-yielding form, so that it was, doubt- 
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less, always inferior as an oil plant, just as the American plant is so, com- 
pared with the special oil forms of East Africa, Mr. E. Solly reported 
to the Royal Asiatic Society (Committee of Commerce and Agriculture) 
in 1838, that he found the Indian ground-nut to contain 45*5 per cent, of 
oil. O’Conor tells us that in 1878-9 the husked seed yielded from 33 
to 60 per cent, of oil. It thus seems highly probable that the present 
average, ascertained by Leather, may have prevailed ever since India 
participated in the world’s supply of the nut. But within recent years the 
Indian plant has been subject to several diseases, and may have become 
in consequence less profitable to the cultivators than was formerly the 
case. 


Diseases. Diseases and Pesis — In The Agricultural Journal of India (i., pt,^ ii., 

170-1) there will be found a short note by C. A. Barber on this subject. 
“The pests attackiag ground-nut are comparatively few, the principal onus 
being ‘ Surul ’ or ‘ MudupucM ’ and ‘ Tikkal The latter is a fungoid disease 
which is not at present very serious in this part of India and apparently prevails 
in damp, close weather. on the other hand is universally present and does 

great damage. The word ‘ Surul'' means a ‘ curling' and is dependent on the 
habit of the insect of burrowing inside the tissues of the leaves, which curl up and 
get distorted. The chrysalis is formed in a fold of the leaf. The insect is a 
minute dark moth {A.nacamv**if> neoetot^a, Meyr.) of very active habits and is 
probably nocturnal. On walking over the fields a constant shower of disturbed 
insects may be seen that quickly seek shelter under the neighbouring leaves. Tlie 
walls of bungalows in the neighbourhood are sometimes blackened at night by 
millions of the moths attracted by the bright lights. 

“ The Surul pucM appears to prefer laying one egg in each leaflet, which 
speedily turns brown and withers. In a bad attack the whole field assumes a 
blackened or blasted appearance. As is the case with most pests of this 
class, showers of rain are most beneficial, while hot sun and dry air lead to raiiid 
increase, whether in dry or irrigated crops. 

“ From the internal working of the caterpillar it is doubtful whether spraying 
will be of much use, but, on the other hand, it seems probable that light traps 
may help in destroying the moths at night.” 

Soils. So/is.— The ground-nut requires a sandy loam, light and porous, with 

plenty of lime, free subsoil drainage and a liberal supply of water. In Madras, 
liglit-c&loured according to 0. K. Sabba Rao, the best soil is ash-coloured, absorptive and 
Soils. fairly retentive of moisture. The nut, however, is most generally grown on the 

more prevalent red sandy loams, but the opinion prevails that the darker the 
soil the darker the nut and the less desirable for seed purposes. Mr, Handy 
urges this same fact, namely that a light-coloured soil gives a light-coloured pod 
and thus improvesthe sellingvalue as an article of food, though, he add.s, “ equally 
soimd and well-flavoured nuts may be produced on other soils.” Sabba Rao 
further observes that salt soils are unsuited, though stony soils rich in sand (if 
well mantued) may yield a highly profitable return, while clayey soils are quite 
unsuited. In South Arcot, he tells us that the ground-nut had displaced indigo, 
since it is more profitable ; on the soil on which the one croi) flourishes the other 
may be equally successfully grown. Mollison, speaking of Bomliay, observes 
Black Land. that although raised on black land it delights in a good loam. But ho adds that 
a heavy crop cannot be got without manuring and careful tillage. 

Rotation. Rotation o/ Crops. — Sabba Rao remarks that the raiyats are unanimously 

of opinion that ground-nut is an exhausting crop and that it cannot Ire culti- 
vated uninterruptedly without the liberal use of manure. The rotation, wliich 
Madras Method, they observe, is with the second crop ofi the same field within the year, a 
rest being given every fourth or fifth year. “ In the majority of cases, in South 
Arcot, the crop is sown amongst a atan^ng crop of kamhu {jpennisetum typHoi- 
Mixed Crops. rteroM), rdgi (JEietisine Coravatia) br other crop when the latter i.s being hand- 
hoed. In places where the crop has- been recently introduced and plenty of good 
Rotation. manure is available, it is cultivated either year after year on the same land, or 

only with an intervening crop at intervals of 4 or 5 years, whilst in some villages 
of the Shiyali taluk it is cultivated without intermission. In the neighbom-hood 
of Panruti ... the crop is changed onbe in 4 or 5 years.” Sabba Rao next 
gives particulars of the various crop's with which ground-nut may be rotated and 
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the reasons for and against each, and adds that the most popular rotation is 
with the cQveSiX varagu (t^anit^u w uniHaernttn), Barber recently re-investigated 
the question of rotation of ground-nuts with other crops and came to the con- 
clusion “ that the charge of continuous cropping was 'well-founded. The answer 
usually given to general inquiries on the subject was that a rest of one year was 
allowed in every 4 or 5.” “ The fields may be said to have little rest. Several 

crops are usually taken off in the year, of which ground-nuts form one.” “ Of 
scientific rotation it may safely be assei’ted, as regards ground-nuts, there is none, 
although the interval of I’est allowed to the land shows that the ryot is aware of 
its advantage.” Barber thus views rotation from a different standpoint to 
that of the Indian cultivator, and by most persons his views would be upheld. 

Mollison, speaking of the rotation pursued in Bombay, says the produc- 
tion of ground-nut is undertaken by well-to-do cultivators, and is an indeation 
;of prosperity and easy circumstances. It is often rotated with sugar-cane 
and chillies, and is occasionally taken where potatoes, onions, and hrinjals (Soia~ 
wHwt ) are growui. In the garden land of Surat, where ohiclo (a sedge) 

is a troublesome weed, the growth of ground-nut helps to suppress it, and the 
thorough digging which the soil gets in removing the nut is very beneficial. 
Among garden crops ground-nut occupies the important position which gram 
holds among dry crops. 

Manure, — Sabba Rao observes that the best manure appears to be the silt 
deposit of tanks, and so highly is this valued that the cultivators carry silt 
from great distances and even pay high prices for the privilege of removing 
it. In South Arcot the fields are so manured once in 4 years with from 50 to 
100 cartloads per acre. The silt from the Perumal tank (that most in use in 
South Arcot) has been fomid to contain about 22 per cent, of lime and nearly 
70 per cent, of sand. Lime is fully recognised as a valuable manure for the crop. 
[Of, Saidapet Farm Mamial.'] Ashes are also reckoned as very good manure for 
groimd-nut, more especially on poor, sandy soils. So important is this that ashes 
also are carried great distances, even by rail, to the groimd-nut area, Ashes are 
in fact applied every year, sometimes at the rate of 30 cart-loads an acre. 
With regard to Tinselton-Dyer’s reconnnendation to test the value of 
wood-ashes as a manure, it maybe remarked that Leather made a special 
examination of certain soils in South Arcot, commonly under ground-nut. He 
found thern all very deficient in lime. Four contained too little phosphate ; 
five were low in nitrogen, and only one showed a defect in potash. Mollison 
remax'ks on the subject of manures for ground-nuts that sheep or goat manure, 
applied either by folding the flock on the field or otherwise, is considered specially 
•suitable, but, failing this, ordinary farm-yard manure should be applied in 
■considerable quantity. Deep ploughing and thorough pulverisation of the soil 
before sowing help the crop materially. 

Preparation of Land and Seasons of Sowing and Reaping. — After 
the remarks already made on soils, rotation, etc., it is hardly necessary 
to do more than observe that ordinary methods of tillage usually 
.suffice. About 90 lb. of seed per acre will be sufficient for sowings made up 
to the middle of August, hut later on about 112 lb. are required since the 
plant does not grow so luxuriantly. The crop is sown thickly since the 
bulk of the pods are borne within a few inches around the central stem. 

The crop is generally hand-hoed t'vvice, about fifteen men per acre being 
required each time. The bullock hoe is not used owing to the injury done 
by it to the crop. In normal seasons ground-nuts, sown under irrigation, 
are watered twice a week during the , last two months. While being 
watered it is customary to iveed the plots, . and in some cases the plants 
are lightly trodden under foot with the object of bringing them into 
better contact with the soil. On unirrigated land the crop is sown any 
time between the middle of J une and the middle of August ; on irrigated 
land from the middle of August to the middle of September. The latest 
possible sowings are from September 30 to October 15, viz. in Ohingle- 
put and North Arcot. There would thus appear to be two areas or con- 
ditions — an early and a late. The normal dates of sowing for the former 
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■would appear to be from July 15 to August 15, and for tlie latter from 
August 1 to September 15. 

The duration of the crop in the soil seems to vary considerably. The 
crop soAvn on irrigated land in South Arcot normally on July 10 comes into 
season about October 10, having occupied the soil for only three months. 
Again, the crops so-Wii normally on June 15 in the Bhavani and Canvery 
valleys are not mature until January 15, and have thus occupied the soil 
' for seven months. Usually the crop occupies the soil a little over five 
months, and thus for the early districts (such as South Arcot) it comes 
into market from January 15 to February 15 and for the later districts 
(GMnglepnt and North Arcot) from February 1 to March 15. As a rule, 
however, in the districts of late sowing the crop occupies the soil for a 
slightly shorter period, and thus comes into market approximately at the 
same time as the other sowings. 

Of Bombay Mollison observes that the ground-nut is usually a. JcJianf 
(rain) crop, sown as soon as the previously prepared soil has been 
sufficiently moistened by the first fall of rain in June ; but in the Deccan 
it is also grown as a rahi (winter) irrigated crop. The monsoon crop 
occupies the soil six to seven months, and in the absence of rain the land 
must be kept moist artificially. It is usual to give two to four waterings 
during the last two or three months. The seed is ordinarily sown between 
monsoon showers, when the land is dry enough to be worked by a plough. 
The crop should be weeded at least twice. As soon as it shades the ground, 
no further attention, except watering, is required. The crop is harvested 
likes potatoes, sometimes ■with a plough, but more often the field is dug 
over by hand -with a Native pick. A cultivator collects a regular army 
of workers, and usually pays in kind. In order to expedite the digging 
the haulms or vines are previously reaped and removed. These form an 
esteemed fodder. 

The returns of sowing and reaping furnished by the authorities regard- 
ing the Bombay Presidency show the crop to be slightly earlier in Bombay 
than in Madras. The earliest so’wings take place on June 1 and the latest 
on July 31. Of the Bombay districts Poona and Sholapur sow, as a 
rule, about fifteen days later than the other districts. The period of 
occupancy of soil varies considerably ; the maximum duration is eight 
months in Belgaum, where the crop is normally sown on June 10 and 
reaped usually about* February 10. In Ahmednagar it is reaped a month 
sooner, having occupied the soil for seven months. The shortest duration 
is four and a half months in Poona, where the crop, sown, on June 15 
(normally) is reaped on November 1. In other districts the crop occu- 
pies the soil a little over five months, and as Satara and Sholapur are 
the most important producing districts it may be added that the Bombay 
crop comes into season in November, and thus on an average six weeks 
before the chief Madras crop. This is therefore a fact of considerable 
importance which the foreign buyers of Indian nuts should bear in mind. 

TRADE.— Foreign Trade . — It has already been fully demonstrated that 
the area of production in India has been vastly extended and the condi- 
tion and location of the trade exactly reversed since O’ConoFs report of 
1879. The greatest area of production is nowin South India, and" more- 
over there has grown up in Madras a considerable traffic in the manufacture 
and export of the oil. In other words, an increased local consumption 
would seem to be gradually lessening the amount available for foreign 
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transactions. It would thus seem that to some extent at least this may 
account for the outcry regarding a decline in the Madras traffic. It is 
more than probable, however, that the prevalence of disease in the crop 
and the exceptionally unfavourable seasons of 1897-8 and 1899 (during 
which the rains failed at the sowing season and the prices of foodstufis rose 
on account of famine) directly decreased the available area of production. Famine. 

This state of aSairs was not peculiar to the earth-nut but marked the 
traffic in all other oil-seeds. Such a condition might easily enough be 
supposed to accentuate the knowledge, if such existed, of the inferiority 
of the Indian as compared with certain other well-known commercial oil- 
yielding stocks, until the opinion might have been formed that a deterio- 
ration of the Indian nut had occurred. While such deterioration may have 
been taking place, it is a matter of history that the increasing imports 
into Europe of improved cotton-seed oil from the United States and oil 

India gradually displaced ground-nut and other oils from some of their ° 
markets and thus tended to lower the prices oSered for them. Be the ex- 
planation what it may, the new seed, presently being eagerly sought after 
by the Indian cultivators, has aready given tokens of being much superior 
to the old stock, and, as a possible result of this as also a consequence of the 
return of more prosperous seasons, the area of production has greatly 
increased. 

Exports. — The following figures may here be given in manifestation Foreign 
of the past and present Foreign Exports of G-round-nuts from India : — In Exports. 

1894- 5 the total exports were 2,267,222 cwt., of which Bombay contri- 
buted 1,598,387 cwt. Taking the subsequent years and for convenience 
omitting the last three figures, the corresponding trade returns were for 

1895- 6, total 1,118 cwt. and Bombay’s share 796 cwt. ; for 1896-7 they 
stood at 486 and 238 cwt. ; for 1897-8 at 44 and 19 cwt. : for 1898-9 
at 87 and 76 cwt. ; for 1899-1900 at 155 and 23 cwt. ; for 1900-1 at 232 
and 29 cwt. ; for 1901-2 at 1,085 and 98 cwt. ; 1902-3 at 1,035 and 52 
cwt. ; 1903-4 at 1,921 and 91 cwt. ; 1904-5 at 1,674 and 42 cwt. ; 1905-6 
at 1,374 and 149 cwt. ; and 1906-7 at 1,725 and 130 cwt. It will thus 
be observed that a serious drop in the trade took place in 1896-7 and 
became accentuated in 1897-8, since which date a revival has gradually 
set in, but mainly in the Madras supply, the Bombay exports being now 
only a small proportion of the former magnitude. In 1906-7, however, the 
Madras supply decreased to 1,350,096 cwt. from 1,827,243 cwt. (in 1903-4), 
while the Boxnbay supply increased from 42,408 cwt. to 130,356 cwt. 

laternat Trahic. — The returns of the traffic by rail and river show Internal 
that the chief movement is from the Presidency of Madras into its port Traffic, 
towns and thus to meet the foreign exports. Of the total amount carried • 
by these routes in 1906-7 (viz. 1,733,123 cwt.) Madras ports alone took 
1,476,198 cwt. 

Trade in Oil and Cake. — Tire oil may be obtained by cold expression oil. 
or by moderate heat. The' former process affords the best oil but in gg^hods 
smaller quantity than the latter. The cold-pressed oil is almost Expression, 
colourless, has an agreeably faint odour and a taste not unlike that 
of olive oil. That obtained by the . hot process is dark yellow and has 
a more or less disagreeable taste and smell. Although the oil does 
not turn rancid so quickly as most Indian oils, on exposure it slowly 
thickens and then becomes rancid. It is a non-drying oh, the best 
qualities of which have a sp. gr. of about 0'918 at 15° 0. when fresh, and 
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0'920 when old. It becomes tttchid at 3° C., concretes at 3° C., and hardens 
at ~7° 0. As an illuminating oil it is now recognised as having but a feeble 
power, and its chief use is therefore in soap-making and as a lubricant. 
It is also much employed by perfumers in the preparation of pomades, 
cold creams, etc. The finer qualities are, however, used both in Medicine 
and as an article of Pood, and there can be little doubt that large quantities 
are annually passed off as Olive oil and are made into a form of butter 
employed in cookery. The chief centre of this oil industry may be said to 
be at Marseilles, though it is also produced at London, Hamburg, Berlin, etc. 

Formerly the seat of the Indian ground-nut oil trade was Pondicherry. 
In 1894, however, a change took place and the traffic migrated to Madras 
ports, more especially the port of Cuddalore. In 1890-1 the total ex- 
ports (coastwise and Foreign) from Pondicherry are said to have been 
762,195 gallons and from Madras ports 41,275 gallons. In 1893-4 the 
corresponding figures were 860,800 gallons and 8,717 gallons, but in 1894-5 
they stood at 165,858 gallons from Pondicherry and 567,375 gallons from 
Madras ports, while in 1895-6 the coastwise exports from Madras were 
690,134 gallons, mostly consigned to Burma. Steadily this change con- 
tinued until the exports from the French port had been entirely dis- 
continued. A similar migration of the trade in ground-nuts from Pondi- 
cherry also took place. 

Turning now to consider the total traffic of India in this oil, the 
Total Exports to total foreign exports for the last eight years were ‘1898-9, 27,859 
gallons; 1899-1900, 53,261 gallons; 1900-1, 40,357 gallons; 1901-2, 
73,079 gallons ; 1902-3, 84,785 gallons ; 1903-4, 50,603 gallons ; 1904-5, 
48,582 gaUons; 1905-6, 7,814 gallons ; and 1906-7, 16,608 gallons. The 
Coastwise total coastwise exports from India (not Madras alone as above reviewed) 
Traffic. during the corresponding periods were in 1898-9, 544,572 gallons ,* in 

1899-1900, 761,584 gallons; in 1900-1, 1,585,964 gallons; in 1901-2, 
2,159,843 gallons; in 1902-3, 1,610,975 gallons; in 1903-4, 1,761,898 
gallons ; in 1904-5, 1,469,769 gallons ; and in 1905-6, 2,472,334 gallons. 
Of these amounts on an average 70 to 80 per cent, go from Madras to 
Burma, while the foreign exports in the oil go mainly from Madras and 
Bengal and are consigned to Mauritius, Natal and the Straits Settlements. 

oil Mills . — It is significant that the bulk of the Indian manufacture 
of this oil should be in the hands of the owners of ordinary Native pestle- 
and-mortar-pattern rotary mills. At Valavapur there are said to be 700 
such mills, at Panruti 200 mills, and at Pondicherry there were formerly 
200 mills . Mills of the European pattern were tried both at Pondicherry and 
Cuddalore, hut it was found they could not compete successfully with the 
Native mills. The cake from the European mills was too dry, powdery and 
wanting in oil, hence everywhere rejected. This is all the more significant 
since so very economically are the oil mills worked at Marseilles that 
ground-nut oil is cheaper in France than in India — a circumstance perhaps 
to some extent due to the fact that African seed is very much richer than 
Indian. It is commonly estimated, moreover, that 1 cwt. of dry kernels 
will yield about 5 gallons of oil. The seed produced on imirrigated is more 
oily than that raised on irrigated land. Formerly it was customary to read 
of the seed of Tanjore and ShiyCfi being richer in oil than that of any of 
the other districts of Madras. It remains to he seen if the same will he 
true of the Mozambique seed now being oultivated or if the new seed will 
preserve a uniform quality throughout the Presidency. 

82 


Ifative Oil 
Mills. 


THE BETEL-NUT PALM 

Eecently mills have been, opened in Calcutta and elsewhere in Bengal 
for the manufacture of this oil. Already these new mills have had the 
effect of checking the imports of the oil that formerly came from Pondi- 
cherry and Madras, and they have given birth instead to a large import 
traiHc in the nuts. One of the chief markets for the South Indian ground- 
nut oil has been the supply required by Burma. From recent corre- 
spondence hope is entertained of the Shan States being able to meet the 
Burma demand. For information regarding the Chemistry of the oil and 
of the oilcake and their values as articles of food, as also the medicinal 
and industrial uses of these and other products of the ground-nut, the 
reader is referred to The Agricultural Ledger (1893, No. 15) and to the 
Kew Bulletin 194), more especially the particulars given regarding 

the pea-nut flour and biscuits. It seems probable that as an article of 
food during military operations, special preparations of the pea-nut may 
have a great future. For microscopic examination of pea-nut cake consult 
Hanausek (Afmro. Tech. Brod. (Winton and Barber, transh), 1907, 387-91). 

ARECA CATECHU, Linn. ; M. Br. Ind., vi., 405-6 ; Gamble, 
Man. Ind. Timhs., 726 ; Talbot, List. Trees, etc., 1902, 339 ; Bee. Bot. Surv. 
Ind., ii., 347 ; Agri. Ledg., 1900, No. 4 ; 1901, No. 8 ; Mollison, Textbook 
Ind. Agri., iii., 256-62 ; Mukerji, Handbook Ind. Agri., 433-5 ; pALMis. 

Habitat. — So much might be written regarding this nut that it is difficult 
to make a selection of the particulars likely to prove of greatest value 
from the commercial and industrial standpoint. It is cultivated exclusively 
within the moist tropical tracts that fringe the coast of India and practically 
•within a belt of land that does not extend inland for more than 200 miles, It 
rarely ascends to altitudes of 3,000 feet and gradually disappears, even from the 
littoral area, as localities are entered where the duration of the dry hot months 
equals or exceeds the monsoons. TJsually it is seen as a garden plant, two or three 
or a dozen palms at moat being found around the huts of the more prosperous and 
industrious. But occasionally, and in certain localities, especially of Southern 
and Western India (Malabar) and of Burma, where the soil and climate may be 
exceptionally favourable, it is grown in special gardens along with cocoa-nut, 
plantain, orange, mango, etc., and either with or without the pdn — piper betle 
— climbing on the palm-stems. Lastly in Eastern and Northern Bengal and some 
portions of Assam its cultivation has assumed still greater dimensions. In 
.certain districts of these provinces regular plantations of 5 to 20 or even 100 
acres in extent occur (exclusively of betel-nuts) and at such frequent intervals 
that they might almost be said to constitute a distinct agricultural feature scarcely 
less important than the combined crops raised on the intervening portions of the 
■country. 

History. — This cultivated palm is met with throughout the hot damp regions 
-of Asia and the Malay Islands. It is a masticatory of great antiquity with all 
Asiatic races, best known as Betel-nut, suvaka, puga, kramulea (Sansk,), fufal 
(Arab.), a corruption of pupal (Pers.), a word cognate with kubara (Sansk.). By 
these and other names was originally meant Piper Betle leaf — the Pdn — though 
subsequently these and many other names were appropriated to the nut or to tho 
special preparation of leaf, nut, lime and spices ready to be ehewn. Tliis was 
first designated bira (vira) viti in Sanskrit but ultimately became pdn, the 
pawn or pan-aapari of modem writers. The nut is symbolical of festivity ; it is 
accordingly a lit ofiering for the gods, and is an essential at the betrothal 
.'oeremony..'^' 

From the most ancient times the presentation of pdn has been the polite ter- 
mination of ceremonial visits, hence the expression hira-dena — tho dismissal. 
The name Betel or Betle is Malayan in ori^ and simply means “ a leaf,” and 
came to English through the Portuguese Betre. The best-known vernacular 
names for the nut are — supdri, hopari, gua, gaya, Jeaaaile, mari, tambul, poka- 
■vaka, oka, kaimcgu, adike, kunai, etc. 

It would seem that the earliest historic reference by a European to the habit 
-of chewing betel-nut occurs in the writings of Marco Polo (1298 a.d.). “All tho 
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people,” he wrote, “ have the habit of keeping in the mouth a certain leaf called 
temhuV' Subsequently Vasco da Gama (in 1498), Varthema (in 1510), 
Barbosa (in 1516), Garcia de Orta (in 1563), Acosta (1578, 94), Abul Fazl (in 
1590), Linschoten (in 1598), Francois Pyrard (1601), Roe (in 1615), Jacobus 
Bontius (1629), Bernier (1656-68), Boym (1656), Vincenzo Maria (1672), Taver- 
nier (1676), and Oatchpoole ( 1703) [c/. Yule, Diary of William Hedges, ii.^ 
331], all give similar accounts. Adams in his translation of Paulus /Egineta 
refers to the betel-nut as introduced to Materia Medica by the Arabs. He quotes 
amongst others the passages referring to it from Avicenna, Haly- Abbas, Ebn 
Baithar, Elmasudi, Serapion and others. Ebn Baithar says that it is the fruit 
of a palm, and observes that it is a gentle purgative, makes the breath fragrant, 
is a cordial and strengthens the gums and teeth. Linschoten remarks that 
“ The Indians goe continually in the streets and waies with Bettele or Bettre and 
other mixtures in their hands, chawing, especially when they go to speake with 
any man, or come before a great lord.” Abul Fazl apparently never saw 
the palm growing, smce he likens it to a cypress tree that in the vdnd sways 
till it touches the ground. This circumstance may be accepted as showing that 
from very ancient times, as at the present day, the nut has been carried to regions 
remote from the areas of its production. Numerous publications have ajjpeared 
within the past century that deal with the betel-nut, as met with in Ixrdia. 
The following selection in amplification of the references in the Dictionary, may 
be mentioned by way of concluding this very brief historic sketch Valentia, 
Voy. and Travels Ind., 1802-6, i., 101 ; Buchanan-Hamilton, Journ. tlu'Ough 
Mysore and Coorg, etc., 1807 ; also Stat. Acc. Dinaj., 1809, 150 ; As, Journ., 
1819; Roxburgh, FI. Ind., 1832 ; Taylor, Topog. Stat. Dacca, 1840 ; Honigberger, 
Thirty-five Years in the East, 1852 ; ElHot, FI. Andh., 1^59 ; Mason, Burma 
and Its People, 1860; Baden Powell, P6. Prod., 1868; Jackson, Notes on the 
Areca Palm, Pharm. Journ., 1874, 3rd ser., iv., 689; De Candolle, Orig. Cult. 
Plants, 1884, 427 ; Pharmacog. Ind., 1893, iii., 522-32 ; Cameron. For. Trees 
Mysore and Coorg, 1894 ; Duovuri Balalcrishna Murti, Lecture OuU. Areca-nut in 
Godavari Dist., Ind. Agri., Feb. 1899 ; Collins, Cult. Betel-nut in Toungoo 
DisL, Burma, 1900; Journ. Soc. Chem. Indust., 1901; Jorei, Les PI. dans 
VAniiq., 1904, ii., 298 ; Cunningham, Plagues and Pleasures of Life, Beng., 1907, 
335-51 ; etc., etc. 

CULTIVATION,— Ptopagation ia Bengal. — In my report on A 
Plague in the Betel-nut Palms of Bengal (Agri. Ledg., l.c.) ranch useful 
information will be found on these subjects. In the districts of Backer- 
ganj and Noakhali the Areca palms are planted in groves of mandar 
(Erythrina itulica). These enrich the soil, afiord shade from the intense 
heat and protection from sudden wind storms. Branches of the mandar, 
some 6 feet in len^h, are planted in rows, 12 to 15 feet apart each 
way. The planting is done in February to x\.pril, and from 2 to 6 years 
later these plantations are ready for the seedling palms. The betel- 
nuts are sown in October or November, the seeds being deposited 4 to 5 
inches apart, and the nurseries are either close to the homesteads in shady 
places, or, if conveniently situated, they are made in the mandar groves 
themselves. The transplanting is usually done after 2 years, sometimes 
3 or 4 years. For high lands the seedlings are transplanted in July, fol- 
low lands in February or April. In the first transplanting the betel-nuts 
are placed equi-distant from the mandar trees and thus 12 to 15 feet apart. 
But a second regular transplanting takes place when the first have come 
iiito^ bearing. Before this is done the mandar trees are cut down or only 
a fringe left around the circumference of the grove. The betel-nuts in "a 
fully planted grove are thus about 6 to 7 feet apart each way. A certain 
amount of irregular planting takes place, however, as vacancies occur, 
and in selfishly conducted plantations the trees may be found here and 
tliere not more than 2 or 3 feet apart. It is probable that there is a certain, 
amount of self-sowing, as it is hot usual to find two or three trees growing 
in a clump so close to each other that they could not be healthy. In most 
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plantations also a distinct percentage of cocoa-nuts are interplanted 
among the betel-nuts, so that an old plantation in many cases has lost all 
its original regularity and becomes a dense jungle of palms with only a 
winding footpath leading to the owner’s house. This generally stands on 
the bank of a tank and near the middle of the holding. 

The seasons of flowering and fruiting may be said to be distributed 
throughout the year. The flowers that form in January will ripen fruit 
in October ; the flowers formed in March will fruit in December and 
January. The harvesting period is from October to the beginning or 
middle of January, but occasionally the new flowers may begin to form 
in December or January on trees from which last year’s fruits have not 
been collected. 

If a few trees are planted near villages, but not in regular groves, the 
betel-nut may fruit when it is only 6 or 7 years of age. In plantations they 
rarely fruit before the tenth or twelfth year. The trees subsequently put 
out in the plantation (just as the first set begins to flower) do not come into 
bearing for 20 years. There is no third planting except, as already stated, 
to fill up vacancies. Land formerly covered with betel-nuts, if re-planted 
with them, even after a rest of several yea]\s, in the form of mandar groves, 
does not, as a rule, yield until the palms are 20 years old. It will thus 
be seen that it takes at least 30 years before a betel-nut plantation 
comes into full bearing. The fruiting life of a tree may be put at from 
30 to 50 or 60 years after maturity, and the total life of the tree might 
thus be stated at from 60 to 100 years. 

The soil of the Bengal plantations is the ordinary grey sandy loam on 
which rice is grown. Occasionally the plantations are surrounded by a ditch 
and w’all made of the soil thrown up from the ditch, but this appears to be 
more intended for protection than drainage. More inland, in the districts 
of Tippera, Dacca, Sylhet, Goalpara and Rangpur, the palm is grown on 
considerably higher land, and usually as special gardens or avenues in 
gardens, or along the high banks of the streams. In Northern Bengal and 
Assam the 'pdn leaf is very often trained to grow on the Areca palm stems, 
so that the two industries are combined, while in the great nut-producing 
districts of the Sundribans the betel-leaf is never or very rarely grown in 
the nut plantations. In the lower portions of Sylhet and Cachar, on the 
other hand, betel-palm groves and pepper betel-leaf houses are very char- 
acteristic features of the river-banks. Taylor informs us that the average 
number of trees to a higJia in the Dacca district (two-thirds of an acre ap- 
proximately) would be about 700, but he adds the palm is usually planted 
around gardens and huts and not in solid clumps. 

Bombay Presidency. — The betel-nut may be said to be chiefly grown 
along the coast from Kolaba, Thana and Kanara to Goa. Interesting 
particulars will be found in the Gazetteers of these districts and more 
recently in Mollison’s special Report on the Betel-nut, Pepper and Car- 
damom Gardens of Kanara, as also in his Texthooh of Agriculture {l.c. 257-8). 
He there tells us that the Areca is cultivated chiefly by Haviks — a race of 
cultivators supposed to have come originally from Mysore. “ It does not 
matter much,” he writes, “ whether the soil is naturally fertile or not, 
because the yield of the crops grown is mostly, aflccted by the quantity and 
quality of manure directly applied. , , In many gardens irrigation is 
not required even in the hot weather. At this time a trickling stream, fed 
from natural springs, may be seen running along the main channels or a 
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perennial ndla passes by the main channels through the garden. The 
soil is thus kept continuously moist.” “ The palms are raised in seed- 
beds and are once transplanted before they are planted out permanently. 
The first seed-bed is , carefully prepared, the soil is dug, broken fine and 
mixed with leaf-mould. Eully matured nuts from old trees are specially 
selected for planting. These are planted about 9 inches apart in April 
The seed-bed should be kept thoroughly moist. The shoots appear in 
June. The seedhngs are transplanted in October into any moist place in 
the garden or along the watercourses about two fee fc apart and remain until 
permanently transplanted. This permanent transplantation is usually 
done towards the end of the rains. In the following March the trees are 
manured with leaf manure and the manure is covered with fresh-cut 
branchwood which is partially withered but which retains the leaves. 
The object of placing a layer of small branches above the manure is to 
break the force of heavy rain.” 

“ The betel trees are manured as described every second year and 
come into bearing in ten years or so. The plantains are maintained 
for some years after the betel-palms are permanently planted, but in time 
are removed and cardamoms planted between the palms, and on the stems 
of the latter pepper-vines are trained. Betel trees are known to fruit 
freely for 30 or 40 years, and there is a popular belief that they are 
sometimes profitable much longer. On an average each tree has two 
bunches of fruit, sometimes three or four. But two good hunches yield 
as much as three or four inferior ones. The size of the bunch depends upon 
the manure used and upon the rainfall. A good bunch gives 200 to 300 
nuts and a specially good one about 400. With unfavourable rain or cloudy 
weather in April or May many of the young nuts fall off and a smaller 
number of nuts on each bunch reach maturity. The trees produce flowers 
in March and April and the nuts are ripe in November or December, but to 
some extent the trees produce flowers and fruit out of season ” (Z.c. 259). 

The flower spathes and leaf-sheaths are “ valuable products in the 
garden economy. They are used to provide hoods for protecting the 
branches of betel-nuts from the rain. If unprotected the nuts rot. Two 
sheaths are used to make one hood. The hoods are made and tied on by 
professionals who come from Mysore territory and below the Ghats. A 
good worlanan can make 250 hoods per day and is paid Es. 2 per 1,000. 
This operation and tying them on costs at contract rates Es. 10 to 12 per 
1,000 hunches and two meals per day. The men dp not ascend and descend 
each tree. When once they have cHmbed up, by means of slight exertion 
they swing the tree and deftly catch hold of another and rarely descend to 
the ground for hours. These expert climbers also gather the fruit by 
cutting the bunches from the stem, getting Es. 4 per 1,000 hunches and 
three meals per day ” (Z.c. 260). 

South India. — ^A good deal has been written on tbe subject of the 
special cultivation pursued in Mysore. Cameron {For. Trees, l.c. 
324-6) practically reprints the account given in The Mysore Gazetteer 
when he says ; — “ Areca-nut gardens are a profitable source of income 
both to the cultivator and the State, the latter deriving a large revenue 
froin a halut or custom duty levied upon the niit. The finest betel 
gardens are situated on the confines of the Malnad where there is a 
rich soil, and plenty of water.” “ It is necessary, during the rainy 
season, however, to drain ofi , superfluous water by means of open 
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ditches placed at intervals between the rows of treeSj for although the 
areca requires a perennial supply of moisture at no great depth in the 
subsoil, it is keenly susceptible of being waterlogged.” “In topes exclu- 
sively apportioned to the areca-nut, the planting is mostly too close ; 1,200 
to 1,500 trees being allotted to the acre, exclusive of the banana trees.” 
“ A full-grown tree is calculated to produce 250 to 300 nuts annually.” 

Mr. D. B. Murti, in his Lecture on the Cultivation of Betel-nut in the 
Godavari district, says a man owning a plantation of 3 acres is considered 
rich. The plantations contain mangoes, plantains, cocoa-nuts, jack- 
fruit, oranges, pomegranates, and these form a fringe around and also 
lines within, but areca-nuts are planted 10 to 12 years after the rows of 
other fruit trees have been established. Seed-nuts are selected specially 
from trees over 50 years of age because these form few but exceptionally 
large nuts. It is beheved that such nuts ensure timely sprouting and 
steady growth of the future tree. The details of the nursery, of the trans- 
planting, etc., followed in Godavari are similar to those already fully 
discussed. The harvest season is generally in the months of August, 
September and the first half of October. 

Burma. — Mr. G. G. Collins has recently published the following brief 
account of the cultivation of Betel-nuts in Toungoo : — “ The Toungoo 
district is noted for its cultivation of and trade in the betel-palm. This 
is confined almost entirely to the Karen tracts lying in the Kanni (Leitho), 
Tantabin, Kyaukkyi and Shwegyin townships east of the Sittang river.” 

“ The gardens are formed particularly on the lower slopes of the hills 
which form the eastern boundary of the district and from which run the 
numerous streams that drain to the Sittang. The cultivated area covers 
at intervals a course of some 200 miles from North to South. The produce 
of the trees varies with the locality; a fair average maybe 100 per tree, 
but as many as 400 to 600 nuts have been obtained from one palm.” 
“ The cultivators of the betel-palm also grow oranges, many to a large 
extent, and the trade in both products in this district is very large. The 
price of the betel- nut at the gardens after drying varies from Rs. 80 to 
Rs. 100, and at the market town from Rs. 100 to Rs. 140 per 100 viss 
{viss== 3-65 lb.). 

Diseases and Pests. — It may have been, inferred that in. the chief Indian 
area of production, viz. the Gangetic delta, the plant is cultivated on flat inter- 
fluvial tracts very little raised above inundation level, and has practically no 
labour bestowed on it during the half century or more that it continues to yield 
fruit.' In other parts of India the palm is grown under a high state of cultivation 
with much attention and money devoted to it. These two extremes — utter neglect 
and careful treatment — should manifest, and perhaps naturally, widely different 
conditions of disease. Butler, in a paper on Some Diseases of Palma {Agri. 
Journ. Ind., i,, pt. iv., 299-310), observes that fungus diseases are fortunately 
rare though a few have appeared in recent years, each apparently confined 
to a particular part of the country. He then gives details of the diseases 
found on the betel-nut palms of the Malnad district of Mysore and of Sylhet in 
Eastern Bengal. It would appear that in the former locality a fungal disease 
is known as kole toga or black rot, but that “ up to the present it has not been 
found elsewhere and, as it does not appear to have extended much during the 
time it has been observed, it is probably favorued by the special climatic con- 
ditions of the locality where it occurs.” Butler is of opinion that the disease 
in question is caused by a fungus of the genus JPhpf»puihora. The reader should 
consult the original paper for all necessary details. The practical aspects may 
be here summarised. The sporangia require to fall into water to ensure their 
full propagation, and hence the spread of the disease is closely dependent on con- 
ditions of moisture and rainfall. The disease originates on the flowering and 
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THE BETEL-NUT PALM 

fruiting inflorescence, and for its growth it is necessary that moisture should 
exist at that period. He accordingly recommends steps being taken to secure 
a change in the period of harvest. The late crop of former years he regards as 
having been beneficial, and may be obtained by departures in the method of 
cultivation. So also improvements in the nature of the covers presently used 
to protect the infl.orescence, he views as very desirable. Covers that leak, he 
adds, are likely to be more injurious than none at all. 

Speaking of the Sylhet disease, he says that the general symptoms are the 
same as those in Mysore hole roga, namely, the dropping of the nuts before 
matmity. Gradually the swollen green part below the leaves is seen to diminish 
in size. Withering of the outer leaves then follows, and finally the whole head 
dies and falls off. “ The conditions resemble those which would be caused by 
drought or some general disturbances and not by a local disease at the crown of 
the palm. No trace of any parasitic fungus can be found in the earlier stages 
at the top of the tree. The stem is generally healthy. Below ground, however, 
matters are different. Here there is invariably a rot, either of the roots or of the 
below-ground part of the stem even in very early cases.” Eeasoning from 
analogy with other root fimgi, Butler recommends the surrounding of affected 
portions by trenches. But to be effective, trenching must be midertaken as 
soon as the first disease appears in the garden. The trench should be two feet 
deep, about a foot broad, and drained so as to prevent water accumulating in 
it. It should entirely surround and cut off the first affected palm or palms. 
[Of. Pests and Blights of the Tea Plant, 1903, 413.] 

Of Godavari, it has been said that white-ants often injure the palm materially 
by eating the rootlets. Of Bombay, Mollison (l.c. 262) observes, “ Betel-palms 
are not much affected with disease. A borer does considerable damage. It 
exits a tumxel from the root upwards and in time reaches to the growing top. 
The damage there done is so considerable that the top withers and when wind 
blows breaks off and falls to the ground.” 

The investigations conducted by me in the great betel-nut area of Bengal 
left the impression on my mind that there was less to be surprised at in the 
severity of the plague that devastates the plantations than in the infrequency 
of its occurrence. It is next to impossible to imagine any industry existing at 
all under the conditions of abject neglect that prevail in the Bengal betel-nut 
districts. All that the owner of a plantation does is to lay the estate out on the 
principle of the greatest number of trees on the least space, and at the lowest 
labour and expense possible. He then builds his house, and he and his sons and 
grandsons settle down to a life of family disputes that not infrequently lead to 
lawlessness. He hires out his plantation to contractors who collect the fruits in 
any way they think fit, the owner all the while sitting by in a state of complete 
indifference and indolence. He neither drains, manures, nor cxxltivates his 
plantation in any form worthy of the name but lives in opulence xmtil plague 
appears, when, if his property chances to be devastated, ho gathers together 
his movable goods and leaves the district inorder to escape payment of the revenue 
or rent during the twenty years of renovation that may litive to be faced. 

After the most careful examination of numerous plantxitions (or rather 
jxingles) of betel-nut palms in Eastern Bengal I failed to find any serious insect 
or fungal blight on the trees that were nevertheless seen to be dead and dying in 
every direction. The crown of leaves withered and was blown off, leiixdng a 
dead stump behind, until what was once a plantation looked like a harbour with 
thoxxsands of masts. The destruction was not confined to particular plantetions 
but load spread over the country like a great wave of infection in such a rntxnner as 
to justify the name of “ Plague ” that had been given to it. Oxx microscopic 
examination, the tissue of the dead and dying palms was foxmd to be permeated 
with an organic agent of destruction in which it might be said that the funda- 
mental tissue had invaded and devoured the fibrovascular. Tlie condition, in 
other words, was very similar to that described under the name ” Tyloses.” As 
seen in Europe on the vine, the cucumber and other plants, that constitutional 
disease is believed to be induced when an undue amount of moisture is giveix to 
the roots, while the leaves are at the same time exposed to an abnormally dry, 
hot atmosphere or tlie reverse conditions. The cultivators in Bengal admit that, 
plague follows when the soil becomes abnormally dried up, through failure 
of the exxstomary showers in January, more especially if the hot months are 
ushered in by a cyclone. The remedy lies'in more generous spacing, when laying 
out the plantation ; more careful cxiltivation, in wliich drainage, irrigation and 
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manure are provided ; and lastly an extension of the system of combination of Combination 
betel-nut cultivation with that of other fruit trees. The cultivation of surface 
crops such as vegetables, ginger, tobacco, pepper-betel, etc., would also no 
•doubt prove not only profitable but beneficial to the palms. They would retain 
moisture in the soil and preserve a healthy balance in its food materials. But in 
the country where betel-nuts are grown on a large scale and writh the class of people 
who engage in that remarkable branch of agriculture, such preventive measures 
would perhaps be next to impossible, unless they could be made compulsory. 

MANUFACTURE. — Prepanaf/on of /Ae iVuf.— -It would take manypages Nxxt. 
to detail tke various methods of preparation pursued in Bengal, Assam, 

Manipur, Burma, Madras, Mysore and Bombay. In some cases the shelled 

nuts are boiled, in others not ; occasionally the nuts either before or after 

boiling are sliced or cut up into variously shaped pieces ; lastly certain Boned. 

qualities of the nut are recognised according to region of production and 

variety of plant or degree of maturity at which collected. On this subject 

the authors of the Pharmaoogra'phia Indica {l.c. 532) say : “ The varieties of 

the nut met with in trade are numerous ; they may be classed as natural 

and artificial : the first class includes difierent varieties of ripe betel-nut 

produced by cultivation which have not undergone any preparation ; the 

second class, all nuts, ripe or unripe, which have been treated by boiling or 

other process before being offered for sale.” Mollison observes that in 

Kanara the nuts after being boiled are dried in the sun and sorted into three Dried. 

kinds, viz, chikni, betta, and gotu. The first and the best quality sells at Trade Qualities. 

Bs. 6 to 7, the second at Rs. 3 to 4, and the third at Rs. 2 to 2^. Taylor 

describes the Bengal method of shelling and cleaning the nuts before being- 

sent to market. Briefly it may be said the fruits are cut off the branches, 

collected in baskets and spread out to dry, most frequently on the roofs of 

the houses. They are never boiled, but are simply cut open and assorted 

according to size. 

The Extract. — Mollison says — “ The scraped nuts are boiled for about Extract, 
two hours in fairly large copper pots. A handful of lime or of the 
ash of the bark of matti {TerminaUa tomeiitofia) is added to the 
water. The presence of lime causes the water to become red or red- 
brown in colour as the boiling proceeds. The water also becomes thick 
with a resinous extract from the nuts. The boiling is continued until the 
eye-bud or germ of growth from each nut comes out or becomes absorbed 
in the extract. The nuts are removed by a long-handled ladle {zdra). 

The ladle has perforations in its bowl which allow the extract to drain 
from the nuts back into the pot. The extract is again and again used for 
boiling fresh supplies of nuts, pure water as required being added from ' 
time to time to prevent the decoction becoming too thick and concen- 
trated. The extract after being used for boiling repeatedly becomes deep 
red-brown and thick. It is then emptied into another broad-mouthed 
vessel which is placed under full exposure to the sun.. The mass by 
evaporation thickens and A veca Catechu or Icossa is the product.” Several Kossa. 
other writers allude to this extract. In the Dictionary passages from The 
Thana Gazetteer, and from Baden Powell’s Panjdb Products will be found. 

Very little of a definite nature is known regar(ring it, however, further 
than that it is always prepared when the nuts are- boiled and is used to 
flavour and colour inferior nuts. But no particulars are available as to 
the existence of a separate trade in the extract hossa itself. 

Properties aad Chemical Compos/£/o/i.— The reader is referred to 
the Pharmacogra’phia Indica for ftdl particulars under these headings. 
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THE BETEL-HUT PALM 

Briefly it may be said that tlie cMef use of the betel- nut is as an as- 
tringent and stimulating masticatory. To some extent it is employed in 
Medicine, the unripe fruits are in India viewed as laxative and carminative, 
and a paste of the powder of the dry or burnt nut is used as a dentifrice. 
In Europe the ripe fruits have been employed as an anthelmintic and as- 
tringent. Most writers affirm that occasionally the nuts (especially when 
eaten fresh) are found to possess intoxicating and poisonous properties. 
This is believed to be an accidental peculiarity of certain trees_ which 
thus show a reversion to what may be the wild condition. This poisonous 
property has been ascertained to be destroyed' by boiling, and hence 
no doubt has come into existence the system mentioned above of 
preparing the nuts for market by various methods of cooldng. It 
has been ascertained that the active and poisonous principle present 
in areca-nut is an alkaloid Arecoline. The antidote to this, as recom- 
mended by Rumphius (in 1741 a.d.), is said to be salt, lime-juice or 
acid pickles. 

TRADE. — Betel-nuts are not only very largely produced in India but 
are imported from Ceylon, the Straits Settlements, Sumatra and China. 
In 1895-6, the year before the efiects of the Bengal betel-nut plague 
became serious, the foreign imports stood at dSI' million lb., valued at 
36| lakhs of rupees. Steadily these imports improved until in 1899-1900 
they stood approximately at 90 million lb., valued at 62| lakhs of 
rupees. These figures may be accepted as representing a loss to the Indian 
producer of 26 lakhs of rupees. This opinion may be confirmed in various 
ways. In my report on the ravages of the betel-nut plague it will be found 
that I have stated that in many plantations visited there was a loss of 
from 50 to 90 per cent, of the trees. The returns of the river traffic from 
the hetel-iint area into Calcutta, showed for 1895-6 a decrease of 8 million 
lb., as compared with that of the tliree previous years. The trade 
still further declined for the two followng years but revived very greatly 
subsequently, and has now been morethanrestoredto itsformer magnitude. 
It will thus be seen that during the disturbed years above indicated pro- 
duction in Bengal decreased by the exact amount that the foreign im- 
ports increased, involving a loss during these years of some £200,000 per 
annum to the betel-nut growers of the province. But since 1900 the 
foreign imports have continued to increase, till in 1906-7 they reached 
119,732,410 lb., valued at Rs. 1,15,35,030. The foreign exports were 
280,782 lb. in 1896-7, and for the five years ending 1906-7 they were 
375,050, 341,937, 320,176, 343,526, and 289,770 lb. To these amounts 
would have to be added the re-exports, which in recent years have varied 
from some 20 to 40 thousand lb. 

The magnitude and importance of the Indian production of betel- 
nuts may, however, be judged of by the extent of the coasting trade. 
During the three years ending 1905-6 the inter-provincial exchanges 
have ranged from 57 to almost 64 million lb. of Indian-grown nuts valued 
at from 82 to 89 lakhs of rupees. Of that amount Bengal has exported 
from 32 to 37 million Ih. Burma is the largest importing province, and 
has taken from 29 to 34 million lb. Of the internal trade mention may 
be made of Assam, It produces these nuts chiefly in Sylhet and Cauhati, 
but the large number of Indian coolies concerned in tea-planting are 
dependent on the supplies draiwn fritim Bengal. Madras is supplied very 
largely by the Malabar Coast, and the exports of South India go mainly 
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to the Straits while Bengal exports to Burma. Judging by the coast- 
wise trade alone, the chief areas of production are Bengal, Bombay, Madras 
and Goa, mentioned in the sequence of their importance. A certain 
proportion of the quantities recorded as carried by rail and river 
appear again in the sea-borne traffic (the coastwise and foreign exports) 
or they have been derived from the foreign imports, but allowing for all 
such necessary corrections, the transactions by land routes must be 
accepted as greatly augmenting any estimate that might be framed as to 
the total quantity and value of the Indian production. But over and 
above all published returns there is still a source of error (and in this case 
an important error) in the local or village cultivation and consumption village 
w’-hich escapes registration entirely. As a deduction from the estimate 
that might be arrived at from the study of foreign supply ^lus Indian 
production, the Foreign Exports would have to be accounted for, say 250 Foreign Esports. 
to 350 thousand lb. These go mainly from Bombay ports and are derived 
chiefly from the coastwise imports from the other parts of that Presidency 
with a smaller supply from Goa and Madras. Madras is the next most 
important exporting province. Bengal, the chief producing province, 
exports very little to foreign countries. The Trans-frontier (land) traffic 
from India to Kashmir, Nepal, Bhutan, Manipur, the Shan States, etc., 
has during the three years ending 1906-7 been 63, 46, and 64 thousand lb. 

From the published returns of foreign imports and Indian production, Total 
briefly indicated, it would seem safe to affirm that the annual consumption Trans- 
of betel-nuts in India itself cannot be far short of a valuation of Rs. 225 actions, 
lakhs, or say £1,600,000. The price adopted in making that calculation 
has been obtained from the mean of the declaration value in the foreign 
imports and internal traffic for a period of five years. But if the foreign 
imports alone be considered, the price would seem to be from Rs. 5*78 in Prices. 

1896-6 to Rs. 7*87 in 1898-9 and Rs. 6-98 subsequently per 100 lb. 
of nuts. These figures correspond sufficiently nearly with those given by 
O’Conor, viz. Rs. 6-5-8 per maund, risen recently to Rs. 7-8-0. The 
retail price may therefore be expressed at 2| to 3 annas per lb. The 
following quotations from the Bombay market price list of difierent trade 
qualities may be regarded as amplifying the above average calculations : — 

White Betel-nuts. — Goa, Rs. 8 to 10 per cwt. ; Mangalore, Rs. 14 to 22 per 
owt. ; Rupasi, Rs. 12 to 16 per cwt. ; Calcutta, Rs. 12 to 13 per cwt. ; 

Asigree, Rs. 12 to 14 per cwt. ; Kanarese, Rs. 16 to 20 per owt. * and ? 

Severdani, Rs. 18 to 19 per cwt. Bed, Betel-nuts. — ^Malabari, Rs. 14 to 16 

per owt. ; Kumpta, Rs. 12 to 18 per cwt. ; Marorkhudi, Rs. 16 to 17 per 

cwt. ; Goa, Rs. 24 to 32 per cwt. ; Wasai, Rs. ,20 per cwt. ; Malwa, Rs. 12 

to 13 per cwt. ; Vingorla, Rs. 12 to 13 per cwt. ; and Calcutta, Rs. 10 to 

12 per cwt. It would appear that the poorer classes use various substitutes 

for the betel- nut, for example the seeds of Caluimis erectus, Roxb. 


ARENGA SACCHARIFERA, LabiU, ; FI. Br. Ind., vi., 421 ; p.E.P., 


Roxb., Trans. 8oc. Arts, 1804, xxii., 366-8 ; 1806, xxiv., 155 ; Gamble, 

Man. Ind. Timhs., 728 ; Dodge, Useful F^re Plants of the World, 66 ; 
PALMEiE. The Sago-palm of Malacca and the. Malaya, taung-ong, eju, 
gumuti, etc. ; very commonly cultivated in India and wild in the forests 
of Burma and Assam. It flowers about the tenth year. 

At the base of the petiole is found a beautiful black horsehair-like Fibre Fibre, 
knomi as the Bj'u or Oomuta Fibre. Wiffam the sheaths is a layer of reticulated 
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fibres said to be in great demand in China for eanlking boats. It is also used for 
kindling fires and in Manipur to filter water. It has been recommended for ropes 
intended for use under water and even as covering for submarine telegraph 
cables. The coarsest fibre is only fit for brush-making. For this purpose the 
leaves are first washed and then soaked in an alkaline solution (Morris, Cantor 
Lect., Journ. Soc. Arts., Oct. 18, 1895, 931). - Sandals are made from tho leaf- 
sheath. [Gf. also Roxb., 06s. on Svhstitutes for Hemp and Flax, 1809 — a paper 
which gives some results of a comparative test with e/ti fibre.] The sago from 
the interior of the stem, although inferior to that obtained from the trvio sago 
palm (»etroac}/ton Swjrti!, ffoffi.), is nevertheless an article of Food. It is the 
source of the Java Sago, which is of considerable importance throughout the 
Malaya, although the palm is chiefly cultivated for its sap from which palm-wine 
{toddy), spirit (araifc), sugar and vinegar are prepared (see Malt Lictuors, p. 760). 
A long and interesting account of the process of extraction of the sap 
(Simmonds, Trap. AgH., 248) will be found in the Dictionary (i., 303), and 
Tschirch (Jwdtsc7te Heil und Nutz-Pflanzen, 159-161, pi. 97) describes the uses 
and appearance of the palm in Java. The latter observes that it is not worth 
while to grow the palm for sugar because its production per acre is insufficient. 
He gives the yield for Java as about 8,000 lb. per hectare (say acres). The 
estimate quoted by Simmonds is about 6,600 lb. to the acre. Jumalle {Lea 
Cult. Colon. PI. {Aliment.), 27) says that about 400 trees can be planted to the 
acre and from each tree can be had 154 lb. of sago, giving the enormous total of 
61,600 lb. to the acre. Roxbxxrgh remarks that one palm gave about 150 lb. of 
good sago-meal. The palm will grow on soils where the cultivation of cereals 
could not succeed. “ The palm dies after ripening its whole crop of fruit, and 
the stems, which speedily become hollow, are then useful for troughs and water- 
channels, lasting well underground ” (Gamble, l.c. 728). [Cf. Milburn, Or. Comm., 
1813, ii., 310; Der Tropenpflanzer, iii., 498-500; v,, 364-6.] 

A. 'Wightli, Oriff, ; Talbot, List Trees, etc., 1902, 340. This is the dadsel, a palm 
which according to the excise reports is often tapped for toddy. 

ARSENIC (Oxide), including Oppiment and Realg-ar » Ball, 
Man. Econ. Qeol. Ind., 1881, 162, 592, 606 ; Holland, Rec. Geol. Surv. Ind., 
xxxii., 97. This metal is met with commercially in India in either of the 
three forms : — the Oxide, commonly called White Arsenic or Arsenious 
Acid, safed samhul, somal, etc. ; the Sulphides, known as Orpiment, Yellow 
Arsenic, haritala, hsae-dan, etc. ; and Realgar, Bed Arsenic, mansil, etc. 

White Arsenic is purely a mamifaetured article obtained by sublimation in 
the smelting of arsenical pyrites. The sulphides are natural minerals, though 
they can be artificially produced. Of orpiment there are two qualities, (1) tho 
medicinal and criminal form, consisting of smooth shining scales, which is chiefly 
imported into Bombay from the Persian Gulf ports, and (2) tho coarser and 
less poisonous form, which occurs in opaque masses. The sulphides of arsenic 
are regularly drawn from Munsiari in Kumaon, from Chitral and from Upper 
Burma and Yunnan. An interesting account of the oi-piment mines of Chitral 
will be found in The Pioneer (Sopt. 9, 1898). That from Munsiari is brought by 
the Bhutias to the Bagesar fair. Orpiment is also carried from the Swat country 
and Kashgar to Peshawar, and from Herat to KandAhar. All three forms of 
arsenic have always been imported from Burma and China, and although white 
arsenic is now mainly brought by sea, the sulphides still form a valuable transit- 
trade from Western China through Upper Burma. There has been some trade, 
both export and import, in arsenic. The average export of Indian arsenic (ex- 
cluding orpiment) from 1897 to 1903 was about 334 cwt., valued at £526, 
whilst the average import was 2,346 cwt., valued at £3,110. In 190(i-7 the 
exports were 106 cwt., valued at Rs. 2,233, and the imports 1,926 cwt., valued at 
Rs. 44, 1 96. The imports of orpiment into Burma from AVestern China averaged 
in 1897-1903, 9,551 cwt., valued at £11,470. The tendency seems to be for the 
trade to increase whilst prices fall. 

It may be mentioned of white arsenic, that of all poisons it is tho most fre- 
quently resorted to, especially in the Panjdb, which has about 60 per cent, of the 
recorded cases of such poisoning. In the Annual Report for 1902 the Chemical 
Examiner, Panjab, observed that 64 per cent, of the cases of human poisoning 
in that year were with arsenic. However, by the Poisons Act of 1904 very wide 
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discretionary powers were granted to the local Governments, subject to the 

control of the Governor-General in Council. Special restrictions are placed upon 

the traffic in white arsenic. Orpinaent, besides being a Pioment and a Dye, Pigment and 

is an essential ingredient in the manufacture of shellac, lac toys, Afridi wax- 

cloths, etc. [Cf. Taleef Shereef (Playfair, transl.), 1833, 99, 156, 173 ; Watt, 

Ind. Art at Delhi, 1903, 211, 221--2, 231; Hooper, Re'pt. Labor. Ind. Mxis., 

1903-4,36.] 

ARTEMISIA, lAvm.; FI Br. iii., 321-30 ; Composite:. d.XP., 

A. absinthium, Unn. ; Heuze, Les PL Indust., 1896, iv., 343-9. The Absinthe, i., 323-8. 
Wormwood, afsanthin, vildyati-afsantin. An aromatic herb met with in Kashmir Worm- 
at altitudes of 5,000 to 7,000 feet ; distributed to North Asia, Afghanistan, and -wood, 
westward to the Atlantic. 

This wormwood yields by distillation a dark green or yellow Oil having a on. 
strong odour of the plant and an acrid taste. In large doses it is a violent narcotic 
poison. In Medicine the whole herb is considered an aromatic tonic and Medicine, 
anthelmintic, but in Europe is how relegated to the position of a domestic 
medicine. A liqueur consisting of an alcoholic solution of oil of wormwood with 
flavouring ingredients forms the Absinthe so largely consumed in France. Foster 
{Engl. Factories Ind,, 1618-21, 338) alludes to “wormwood wine” among the 
articles provided for the Company’s ships. 

A. maritima, Um.; Pharmacog. Ind., ii., 288. Wormseed, Santonin, shih, Santonin. 
Idrmdld, kirmdri-owa (or kirmdni ova), etc. A very variable plant foimd in the 
Western Himalaya from Kashmir to Kumaon, altitude 7,000 to 9,000 feet, and 
abundant in Western Tibet on salt-plains between 9,000 and 14,000 feet. The 
Levant wormseed of European commerce comes from Persia, Asia Minor, etc., 
whilst the Barbary wormseed comes from Palestine and Arabia. 

The flower-heads are largely used for their anthelmintic, deobstruent, arid Medicine, 
stomachic-tonic qualities. Santonin is now well known to the Natives of India 
and is largely imported from Germany, but according to Dr. von Schroeder it is 
not poisonous to asearides as was formerly thought, but merely drives them into 
the large intestine whence they can be removed. Wormseed is brought from 
Bussia and also from Afghanistan and Persia, its value being about Bs. 2|- to 
3 per Surat maund (37^ lb.) ; but much of the prepared santonin sold in the 
bazdrs is adulterated to the extent of three-fourths with gum, boraeio acid, etc. 

Details of the trade are not available. Duthie observes that in the Himalaya 
ponies are fed upon this plant with relish, and he adds that “ other species Fodder, 
of Artemitiia are mentioned as affording good fodder for sheep on the Panjdb 
Himalaya.” The Kew Bulletin (June 1893, 127), commenting on this, observes 
that in localities where hardly any other vegetation exists, the use of the worm- 
seed as a fodder plant might prove of value. Church reported on a bvmdle of 
dry leaves received at Kew from Duthie. The following is his analysis — 

Percentage composition of At'temiHia tuaritima 


Water . , , . . . . . . . . . . . . . 13*6 

Oil, resin, wax, etc. , . . . . . , . . . . . 4*0 

Starch, sugar, gum, etc. (by difference) . . . . . . 34*2 

Albuminoids (true) .. .. .. .. .. .. 6*0 

Fibre .. .. .. .. .. 33*9 

Ash (includes 2*7 of sand and mica) . , . . . . . . 8*3 


Church remarks that the plant contains rather less albuminoids, less digestible 
carbohydrates, and more fibre than the average hay of mixed grasses. It is, 
however, thrice as rich in albuminoids as the straw of European cereals. The 
harsh woody texture of the plant and its sickly odour would not commend its 
use as the chief ingredient in horse-fodder ; but to any animals not deterred by 
these factors it might prove of considerable value under such special circum- 
stances as obtain in barren tracts of the Western Himalaya, a. imwijtoffi. 
is also browsed by sheep and goats. [Cf. List of Himalayan Fodder Plants (ex- 
cluding grasses), D.E.P., iii., 427.] 

A. vulgaris, Unn.; Indian Wormwood, Flea-bane, ndgdoun, ndgdoni, tataur, Worm- 
surband, etc. A gregarious shrub found throughout the mountainous district -wood, 
of India and distributed to temperate Europe, Siam, Java, etc. 

One or two of the forms of this, species,, aloi^ ydth A. AbHinmium, con- 
stitute the officinal wormwood, but by itseu A. mtigaris is not an article of 
commerce. In Medicine it is held to have stomachic and tonic properties, and 
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THE JAOK-FEUIT TREE 

the modem Hindus regard it as deobstruent and emraenagogue. H may be used 
as an inferior substitute, for cinchona in intermittent fevers, and is probably ont> 
of the sources of the remedy known to the Muhammadans by the generic title of 
afsantm. Said to be, used in China in the preparation of an external application, 
{moxa) emploved in relieving pain (Bretsehneider, Hist. Europ. J3ot. Disc, in 
China, 1898, 234). [C/. Hartless, Note, April 9, 1897; see Alkalis, etc., p. 50.] 

ARTOCARPUS INTEGRIFOLIA, Linn.; FI. Br. Ind.,Y., 541 ; 
Gamble, Man. Ind. Timhs., 652; UETiCACEiB. The Jack-fruit tree; 
Icdnthdl Jcdntdl, hdtlidl, panasa, phala, IcantaJea, etc. A large evergreen 
tree cultivated in the warmer parts of India and Burma and occurring 
wild on the Eastern and Western Ghats up to altitudes of 4,000 feet. The. 
dense mass of dark foliage and the huge fruits make this tree a prominent 
feature of most Indian villages. 

Of the 40 odd species of Artoearims indigenous to tropical Asia and the 
Pacific, only five are of economic importance in India. The four besides .4. in- 
tegt'ifoUo. are: — (1) A. vnapiasha, Roxb.; chaplash, sam, cham, pani, eto., met 
with in Eastern Bengal, Assam, IBurma and the Andamans; (2) A. Mfsiita, 
iamk. ; the pat-phanas, anjalU, ayni, hebdlsu, etc,, which occurs in the Western 
Ghats up to 4,000 feet; (3) a. iueisa, Linn.; the Bread-fruit, divy-halasa {divy- 
jack), rata-del, etc;, an introduced South Sea species cultivated in S, and W. India, 
Ceylon and Burma, but imable to hold out against the Bengal winter ; (4) A. 
x.nh«aciHt, Roxb. ; the ktkucha, dhea-phal, hvi, kamma-regu, myouk-lok, etc., 
found in Kumaon, Eastern Bengal, South India and Burma. 

The bark sdelds a true Gum and the juice forms a useful Cismbno;. CAOtriOHOtro 
is obtained from all the above-named species, but the amomit is very small 
(Hooper, Bept. Labor. Ind. Mus., 1905-6, 26); that of A. ineifia is employed as 
a glue in caulking canoes. A yellow Dye or Piq-menx is obtained by boiling the 
wood and sawdust (especially from the root of a. JC/nkooeha}, and this is 
employed in Burma, Madras, and elsewhere in dyeing the garments of priests 
{Agri. Ledg,, 1896, No. 4), but it is said not to dye with mordants {Text, Mer~ 
cury, Jan. 26, 1896), The Lao insect is in Assam often obtained from a. cuap- 
laftha. The bark yields a Eibbe, that of a. ineisu, being used apparently for 
clothing in Otaheite and other islands (Royle, Fibrous Plants, 341). The juice, 
leaves and root are employed in Medicine. The Eeuits of all the above species 
are eaten occasionally, but that of a. integvifoiin is of course most sought 
after. It is mentioned by almost all the early European writers, and in the 
Ain-i-Akbari, 1590 (Blochmann, transl., 66, 70). The name Jack-fruit was given 
by the Portuguese from the Malayalam tsjaka. Kircher gives it the Chinese 
name of po-lo-mi. Varth^ma {Travels, 1510 (ed. Haki, Soe.), 169) calls it cicoara. 
The fruit is seldom eaten by Europeans owing to the smell of the ripe pulp, but 
the Natives regard it as one of the best fruits of the country. It is, as a rule, 
from 12 to 18 inches long, by 6 to 8 inches in diameter, and should be called a 
frutescence. If the component flakes be fermented and distilled they yield an 
alcoholic beverage, and the roasted seeds taste not unlike chestnuts. The Timbek 
of all the species seasons well, and is considered valuable, being used for canoes, 
doors, frames, etc. That of .4. kirmtia, is the anjeli-wood of commerce, and 
that of A. integrifaUff. is exported to Europe for cabinet-work, turnery and 
brush-backs. {Cf. Vertomannus, Travels, in Hakl. Voy., 1811, iv., 685; Barber, 
Memoirs, 1519 (Leyden and Erskiuo, transl,, 325); Garcia de Orta, 1563, 
Coll., xxviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 20 ; Pyrard, 
Voy. E. Ind., 1619 (ed. Hakl. Soo.), ii., 366 ; Clusius, Hist. Bxot. PI., 1605, 281 ; 
Boym, FI. Sin., 1656, L; Kircher, China Illust,, 1667, 186 and pi,; John 
Ellis, The Mangostan and Bread-fruit, 1770 ; Taleef Shereef (Playfair, transl.), 
1833, 116 ; Joret, Les PI. dans L’AnUq., 1904, ii., 296 ; etc., etc.] 

ASBESTOS ; Ball, Man. Boon. Geol. Ind., 518-9, 631; Holland, iJec. 
Geol. Surv. Ind., xxxii., 99. A, fibrous variety of ampbibole which in 
Bombay has been called shanh-ha-palita (wick made of shells). It is 
reported to occur in Afghanistan, the Panjdb, Garhwal, Bhopawar (in 
Central India), Chota Nagpur, and Mysore. 
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The average recoided yearly productioji in India -would seem to be insig- 
nificant, namely about 5 to 6 cwt., valued at Rs. 40 to 48, but the great increase 
in the demand lor fireproof materials has, resulted in efforts being made to dis- 
cover new and more profitable sources of supply (M'in. Rew., 1896-7). Recent 
discoveries m Central India and Rajputana seem likely to prove of value. 
In November 1899 two samples of asbestos found in the Jobat State, Central 
India Agency, were sent to the Imperial Institute, London, for analysis and 
report. The Director replied that both samples consisted of soft friable asbestos 
chiefly of very short staple. They were of inferior colo-ur, even the so-called 
white variety being grey and impure. A commercial expert was of opinion that 
it would not pay to bring it to Europe, but that it might be found useful 
locally for fireproof packing, decorative work, etc. \Cf. Yates, Tex. Antiq., 
1843, 356-65 ; Textile Mercury, 11, 1896 ; Hanausek, Micro. Tech. Prod. 

>{Winton & Barber, transl.), 1907, 156^7.] 


I 


ASTRAGALUS HERATENSIS, Bimfje; Pharmacog. Ind., i., p.E.P., 

479 ; Aitcliison, Trans. Linn. Soc. {Bot. ser. 2), 1888, iii., 49, pi. vi.; Edinh. 347- 9; 

Trans. Bot. Soc., 1891, xviii., 17 ; Henze, Les. PI. Indust., 1896, iv., 267-8 ; 
Leguminos^. Indian Tragacanth, hatira, gabina, horn, Icon, hum, etc. Traga- 
A Persian shrub, very common in the stony soil of the Harirud valley and canth. 
Khorasan, at an altitude of 3,000 feet. 

From this and perhaps several other species is obtained a Gum called hatira Gum. 
or gabina which exudes from fissures in the baiflc. Tins is known in Indian com- 
merce as Tragacanth. It is further said that on the stem being cut across, the 
gummy substance shoots out of the medullary cavity in the form of pipe-Tra- 
gacanth. Aitchison observes : “ This is collected in large quantities near Bezd 
in Khorasan for exportation in all directions to India, Persia and Turkestan 
to be chiefly employed in the stiffening, glazing, and facing of local fabrics. 

Most of the gum sold in India as hatira is this and not the product of any 
Indian plant.” Possibly another species (-4. Oi/mooA ,• owzemi, onsmd, 

g'&jar, g'Azhad, etc.) is the drug which was known as aarcocolla to Pliny, Dios- 
corides, A-vicenna, etc. It is hardly, if ever, met with in Europe at the present 
day, although still used in the East. The gum is imported into India, and is one 
of the principal ingredients in the Zep (plaster) employed by Parsis to set frac- 
tured bones, etc. The average value is said to be about Rs. 3 per maund of 
37^ lb. Aitchison is of opinion that without further Imowledge of the plant 
than was derived from finding the fruit of an A-straf/uiutt amongst the gum and 
from an experiment with the seed, it would have been better not to identify 
this as a new species, since in all probability it will be found to be a form 
already described by Bimge. The drug consists of pale-yellow irregular grains 
not unlike crushed resin, and is said to be collected by being shaken off the 
tree on to a cloth. Eaten by ladies to improve their appearance and to give the 
.skin a gloss. 

Astragalus (Tragacanth) Substitutes : the Bassora or Hog-gums of India.— D.E.P., 

This is a group of gums resembling Tragacanth, but much inferior, the colour i., 416. 
being most objectionable. The collective name in commerce is Bassoba Bassora or 
Gum, given because the gum of this class which first attracted attention is Plog-gums. 
supposed to have been exported from Bassora. In India these gums are 
collectively known as hatira, though Aitchison observes that most of the hatira 
gums are non-Indian in origin. Chemically Tragacanthin and Basaorin are probably 
-identical. The Indian Bassoras or Hog-gums are as follows 

Ailanthus excelsa. Prunus Amygdalus. 

Bombax malabarioum. Saocopetalum tomentosum. 

Cochlospermum Gossypium. StercxUia urens. 

Moringa pterygosperma, Stereospermum suaveolens. 

ATROPA BELLADONHA, Xznn. ; FI- Br. Ind., iv., 241 ; Sola-; p.E,P., 
NACEiE. Deadly Nightshade, sangartgiJtr, angHr-shefa, sltcTii, girMti, 
ustrung, yebraj, luchmuna. A coarse glabrous herb native of the Western ® ^ onna. 
Himalaya from Simla to Kashmir at altitifdes of 6,0(X) to 12,000 feet ; 

^distributed to Europe and North Persia. 
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The officinal parts of the plant are its leaves and the dried roots, which are 
powerfully sedative, anodyne and antispasmodic. The properties of the drug 
are so well known that it is unnecessary to detail them here. It appears that 
although the Himalaya might supply the world with belladonna, its cultivation 
has been but indifferently investigated, [Cy. Leake, Agri. Journ. Ind., 1907, ii., 
pt. ii., 310-11; Paulus (Adams, Comment., hi., 240), etc., etc.; Phar- 

macog. Jnd.^ ii., 572 ; Flueldger and Hanbury, Pharmacog., 455-9 ; Eept. Ind, 
Hemp. Pf’iigs Comm., 1894, i., 172; etc., etc.] 

AVENA SATIVA, Linn.; FI. Br. Ind., vii., 275; Duthie, Field 
and Garden Cro'ps, pt. i., 13, pi. iii. ; also Grasses N.W. Ind., 1883, 31 ; and 
Fodd. Grass., 1888, 51 ; Mukerji, Handbooh Ind. Agri., 247-8 ; Mollison, 
Textbook Ind. Agri., iii., 49-51 ; Geamin.®, The Oats and Oat Grass. 

Habitat. — There are some 13 species, in addition to the cultivated one met 
with in India. Of the wild forms all occur on the Himalaya, their area extend- 
ing from Baluchistan and Afghanistan in the west, through Kashmir, Kuniaon 
and Nepal to the extreme east in Sikkim. The species A. anpera, Mum-o, 
in addition to its Himalayan habitat, occurs on the Khasia hills, the 
Mlgiri hills and the mountains of Ceylon. Nowhere are the wild Avenas found 
abundantly ; a few plants here and there is their usual condition, thoiigh 
several (such as -•*. fntua, Linn., Jl. prntensis, Linn., and A., subapinata , Giaira.) 
are widely dispersed, being met with very nearly througlmut the temperate 
Himalaya. 

History. — None of the truly indigenous species are ever cultivated in India. 
And in fact it would seem that the Natives do not recognise them as worthy of 
distinctive names, hence they do not separately distinguish the species, and the 
following names may very possibly denote any .4 renf* including the cultivated 
A. nativa s — jai, jawi, jei, javi, gandal, ganer, ganhel, gozang, jandel, etc. There 
would appear to be no well-authenticated classic names for either the plants or the 
grains in India, Africa, Arabia, Egypt, Persia, Cliina or Japan. The bromoa of the 
Greeks and the avena of the Latins were names given to wild species, but there is 
no satisfactory evidence that either the Greeks or the Romans cultivated the Oats. 
Paulua JEginetaiiilAda.xns, Comment., iii., 78) says that the chapter in Dioscorides 
on this subject is spimious, and that iBgineta simply translated Galen. The plant 
seems, however, to have been known in Asia Minor during fairly ancient times. 
Caspar Bauhin {Theat. Bot., 1658, 470-1) describes and figures two forms, vis?. 
alba and rmida ; and of the former he says that according to Serapion it is called 
churtal by the Arabs. A similar reference is made by the Hortua Sanitatia 
(1491) to Serapion, but I have not been able to verify the passage in question. 
The reference in Pliny to the Germans who lived on oatmeal porridge, would 
seem to imply that that was curious and interesting news to the Romans. 
The ancient Slav ovlaii is connected with the Latin ovia, so that the word 
avena would therefore mean “sheep-weed.” [Cf. Helm, Kulturpfl. und Haunt, 
1894, 539.] De Candolle [Orig. Cult. Plants (Engl, ed.), 373-6) gives the 
derivation of oats as from the Anglo-Saxon ata or ate. He then concludes his 
very interesting and instructive account of this plant as follows : — “ As all 
the varieties of oats are cultivated, and none have been discovered in a truly 
wild state, it is very probable that they are all derived from a single prehistoric 
form, a native of eastern temperate Europe and of Tartary.” 

One or two popular writers in India affirm that oats were carried 
there in the wake o£ Chungiz Khan, and that they were well known to 
the Mughal Emperors. In the Ain-i-Akhari, 1690 (Bloohmann, transL, 135), 
mention is made of oats in , the chapter on Fodder . It has also been 
said that Warren Hastings, when Resident at the Court of Moorshedabad, 
experimented with oats on the grounds of the Mothu Jheel. Be that 
statement as it may, the cultivation of oats in India certainly dates 
from at least the beginning of the, 19th century, and though still un- 
important has been extended all over the country, especially in the vicinity 
of large towns and stud farms. The grain does not appear to fill sufficiently 
to justify the attempt being made to introduce it as an article of human 
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food, and moreover its liability to fall from tlie ears on its ripening, in- 
duces its being harvested when still green. In India, accordingly, it is 
used exclusively for feeding horses. If harvested late, the grains are shed 
and the straw loses much in feeding value. The crop is, however, of con- 
siderable value since the straw is recognised as being very much more 
nutritious than that of either rice or wheat. _ 

CuHivation.—IM^ is similar to that of barley. Duthie and Puller Cultiva- 
say that with a copious supply of water, oats will give as many as three tion. 
cuttings of green fodder, and thereafter make sufficient growth to bear a 
thin crop of grain. A large proportion of the Hissar oats area is treated 
in that fashion as a green fodder crop. An acre, Mr. Mukerji says, should Yield, 
yield 20 maunds of grain and 30 of straw. Mr. Mollison observes that 
the finest quality of grain is produced on the lower slopes of the Himalaya. 

The crop is grown to a considerable extent in Delhi, Hissar and Meerut 
districts and to a less extent in Poona, Ahmednagar, Satara and Ahme- 
dabad. All the acclimatised forms grown on the plains: of India produce 
long thin grain with much husk, and the weight per bushel does not 
usually exceed 35 to 37 lb. 

In the plains oats are sown in September to October, or as soon as the Seasons, 
rains have subsided. Mollison, for example, says of Bombay that oats 
are only grown as a rahi season crop, and always under irrigation. They 
grow best on well-drained friable soils of a fair depth. Very light sand 
and dense clay are not suitable. In fact, adds Mollison, “ oats are 
grown on the same kinds of soil and under the same conditions as irrigated 
wheat and barley.”; The seed should be broadcasted, and about 100 lb. 
to the acre will be required. The crop comes to maturity in 3|- to 4 months. 

The grain can be threshed out on a board or trampled underfoot by bul- crushed, 
locks. Mr. Mollison says that a fair outturn on good soil would be 1,800 
to 2,200 lb. grain and 25 cwt. straw per acre. Oats as given to horses 
in India are invariably crushed and mixed with other food substances. 

[Cf. Butler, FoT7naline Treat, of Oat Smut, in Agri. Journ. Ind., 1906, i., 
pt. hi., 257-9.] 

Trade. — The imports are small and come for the most part in ships Trade, 
that bring horses. Oatmeal is also to a certain extent imported under 
the heading of “provisions,” but as it is not separately declared, no » 

particulars can be furnished. But the exports are more considerable than 
would at first sight be anticipated. During the past 20 years or so they 
have fluctuated from 50,000 to 80,000 cwt., valued at from 1| to 4 lakhs 
of rupees. In 1906-7 the actual figures were 55,518 cwt., valued at 
Rs. 2,26,022. The traffic is not, however, progressive. It goes very nearly 
entirely from Bengal and to Mauritius. 

AVERRHOA BILIMBI, Linn.; FI Br. Ind., i., 439; Gamble, D.E.P., 

Man. Ind. Timhs., 119 ; Pharmacog. Ind., i., 248 ; Cooke, FI. Pres. Bomb., i., 359-60. 
i., 168; Duthie, FI. Up^er Gang. Plain, i., 132; Geraniacb^. The BlUmbi 
hilimbi, blimbi, belamb‘d, puUch-chakhay, pulusu-hdvddu, vilimhi, Jiainojom, carambola. 
hala-zoun-si, etc. A. Capambola, lAnn. ; the karmaranga, hhamrak, 

Icamarangd, hamrangd, tamarak, kamaralcha, tamartd, etc. This and the 
preceding are commonly cultivated in 'gardens. 

These small trees, called, according to Qairdia de; Orta, 1663 {OoU., xii.), baUmha 
in Malaya and oaramholas in Malabar, are fairly (extensively grown for the sake of 
their fruits. It is customary to read of their ^having been introduced by the 
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Portuguese from America. The Tcermerick is not only mentioned in the Memoirs 
of £a6er (Leyden and Erskine, transL, 326), of a date approxirnately 1619 or 
about 27 years after the discovery of America, but it is described in sucli terras 
as to leave no doubt Whatever as to its identity. Baber gives his account of 
this fruit in a list of “ Vegetable Products Peculiar to Hindustan,” and makes 
no sort of suggestion of its having been only recently introduced. Those facts, 
when taken in conjunction with the existence of a Sanslcrit name, may bo regarded 
as throwing grave doubts on the supposed American origin of the lcar7narunga. The 
fruits of the miim hi ripen about the middle of summer and are used in pickles and 
curries. The flowers also are sometimes preserved. Of the tkvrumhoin, the 
leaves, roots and fruits, having antiscorbutic properties, are used as cooling 
Medicines. The fruits ripen about January, and when stewed are very palat- 
able. The Natives sometimes eat them raw. When unripe they are astringeixt 
and are used as an acid in dyeing, or to remove iron-mould, owing to tlieir 
containing much potassium-oxalate. The Timber is said to be employed in the 
Sundribans for building purposes and for furniture. [Cf. Linschoten, Voy. B. 
Jnd. (ed. Hakl. Soc.), ii., 33 ; Acosta in Olusius, Hist.Bxot. PL, 1606, 286 ; JaeobuH 
Bontius in Piso, Ind. TJtri re Nat. et Med., vi., 102 ; Rheede, Hort.Mal., iii., tt. 43-4 ; 
Buchanan-Hamilton, Aca. Dinaj., 162; Taylor, Topog. Stat. Dacca, 60; 
Moodeen Sheriff, Med. Mad., 75-6; etc., etc.] 

AVICENNIA OFFICINALIS, Linn,; FI Br. Ind., iv., 604 ; 
Gamble, Man.Ind. Tm6s., 546 ; Pharmacog. Ind., iil, 82 ; Vbrbenacejs. 
The White Mangrove, hina (bani), mada, venhandan, Jearungandan, tivdr, 
oepata, thame, lameh, etc., etc. A small tree or shrub of the salt marshes 
and tidal forests of India and Burma ; found also in the Andaman and 
Nicobar Islands and the Malaya. 

The Bark of this tree is astringent and used by tanners {Agri. Ledg., 1902, No. 
17, 48). The ashes of the wood are used to wash cloth. The green fruit mixed 
with butter and boiled is made into a plaster for softening and maturing humours 
and to heal smallpox ulceration. The Timber is brittle and employed only for 
firewood ; it is reported as used in the Andamans in the construction of 
oil-mills, etc. 

B 

i/BAMBOOS (the Bambusese of botanists),* FI. Br. Ind., 
vji,, 375-420 ; S. Kurz, Bamboo and Its Uses, Ind. For., 1876, i., 219-69, 
336-62 ; Gamble, Bamboos of Brit. Ind., Ann. Roy, Bot. Oard. Oah., 
1898, vii. ; also Man. Ind. Timbs., 1902, 746-57 ; Hoey, Monog. Trade and 
Manuf, N. Ind., 1880, 67 ; Brandis, Biological Notes on Irik. Bamboos, 
Ind. J’or., 1899, xxv., 1-25 ; Remarks on Structure of Bamboo Leaves, Trans. 
Linn. Soc., 1907, vii., 69-92 ; also Ind. Trees, 1906, 664-85 ; Freeraan- 
Mitford, Bamboo Garden, 1896. To economise space these works will not 
again he cited, though freely consulted in preparing the review tha,t follows 
of the various economic bamboos of India ; Gramineje. 

It is proposed to treat the Bamboos from the practical rather 
than the scientific standpoint, and accordingly to deal with them collec,- 
fcively instead of under thmr separate genera. But many of the purposes 
for which bamboos are utilised are met also by the Canes (Calamus, p. 202), 
by the Reeds, and other basket* and -vriqker-work materials (Baskets, p. 115), 
The Canes proper are climbing palms, and the Reeds are species of grasses 
which, from the industrial point of. view, are very nearly identical with 
the smaller bamboos. _ The Reeds proper are the species of Fhraf/ mites, 
as also certain species- of Amndinaria, Andropogon, Armulo, 
Isehoemum, Hacchmmm and- Typha. But many basket-materials 
are not grasses, and the link is thus given that carries the attempt 
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to classify these industrial substances away completely from the Bamboo 
and its associates into Mats, until it becomes logically impossible to 
separate Cotton, Silk and Wool— the chief , matting materials — from the 
Bamboos, the Canes and the Reeds. 

The following are the chief Indian genera and species of the Baiubasefe 
as recognised by botanists, together with the more valuable special pro- 
perties of each.: — ■ 

Arundinaria aristata, Gamble ; hhehham, habain, rato nigdla, East Himalaya, D.E.P., 
alt. 9,000 to 11,000 feet. A. tiensifoUtt, Munro ; the smallest of Indian bam- i,, 335-6, 
boos, met with in South India and Ceylon. . 4 . eteg(i,ns, Kurz ; a common 371. 
species in Burma, distributed to the Naga hills and Assam, alt. 5,000 to 7,500 Keed 
feet. The jilli bamboo of Assam, where . it is used in house-construction. Bamboos. 

*4. faicata, Nees ; the Himalayan Bamboo— frona the Bavi to .Nepal, alt. smallest 
4,0P0 to 8,000 feet. Is the ringdl, nirgdl, ndgre, narrz, garri, gorwa, spihso, ningdlo, Bamboo. 
h&vyi, tham, utham, hutino, etc. Culms are exported to the plains where they are Bamboo, 
worked up into hookah-tuhQ3 {naicha), fishing-rods, lining for roofs of houses, Himalayan 
arrows, basket-work, etc. The neat little baskets used by the liillmen to hold 
the wool and distafi with which they beguile leisure hoxirs is made of the ringdl 
bamboo. Wf, Ind. For., 1886, xii., 414; xiv., 309; Gee, Monog. Fibrous Manuf. 

P6., 1891, 13.] 

A. Grifflthiana, Munro ; khnap or u-spar, a thorny shrub of the Khasia 
and Jaintia hills, employed to tie thatch. [Cf. Jnd. For., 1888, xiv., 309.] 

A. irookett-iaua, Munro ; a CBBspitose species of the Eastern Himalaya — the 
singhani, prozig, Qta.-, affords an edible seed. [Of. Ind. For., 1888, xiy., 310-45 Edible Seed. 
For. Adm. Rept,, 1903, 9.] a. internteiUa, Munro ; the nigala, titi nigala, 
parmiok, prong noh, etc. An Bast-Himalayan species, alt. 7,000 feet. Is 
an excellent hedge plant, the culms of which are strong and used for fishing- Kshing-rods, 
rods, baskets, mats, etc. Is largely exported from Darjeeling to the plains. Baskets, etc. 

A. khtisUina, Munro; the namlang (or u-kadac namlang), a species of the 
Khaaa hills, alt. 6,000 to 6,000 feet. Is often specially cultivated and used 
for wattle-and-dab walls, a. PraUtU, Gamble.; Naga and Jaintia hills. 

A graceful _ climbing plant which has six stamens and is known os sampit, 

keva, eta. 'It is used in basket-work and in hut-building, etc. a. atatmi, Hut-buiidlng. 

Gamble, another (■‘.l i mbing species, may also be mentioned. It occurs in the 

Jaintia hills and is Icnown as beneng. Is used split as a binding material in 

hut-building, 

A. racemosa, Munro; the moling, phyeum, miknu, mheem, pheong, pat- 
liiu, etc. A Darjeeling gregarious species extensively employed in ‘mat- Mate, etc. 
making and for roofs of Native houses, fences, garden supports, etc. Largely 
used in, Darjeeling as fodder for ponies \lnd. For., 1888, xiv,, 308-9), 

A. Hpatmflnva., Trln. ; the high-level ringal, guru, deo ningal, etc., of the N.W. 

Himalaya (from the Sutlej), alt. 7,000 to 9,000 feet. Is the common under- 
growth of deodar and pine. Often flowers gregariously, A. irt-ighUann, South India. 
Nees; the chevori — a shrubby species of the hills of Southern and Western 
India, specially abundmt on the Nilgiris. Largely used for mats, baskets. Mats, 
walldng-sticks, etc. ; exported to Bombay and all over India. The young shoots Walkmg-.sticks. 
are eaten and the grain has often proved of much value. 

Bambusa arundOLnacea, wind. The Spiny Bamboo or hanta bom, hehor, x).S.P, 
bona, katanga, kalak, ms, kebda, kaUmai, kotoha, godo, dongi, magar bona, ' 38 O-I 
ndl bona, vedru, penti-vedru (hollow bamboo),, mdngil, kyakaiwa, etc. This 
tall, graceful bamboo is both wild and cultivated all over India and bamboo 
Burma, except in the Himalaya and Sub-Himalaya and the valleys, of the Ganges . 

and Indus. It is scarce in the Central Provinces buj; not imoommon in Gujarat. Habitat. 

Very frequent in Orissa and the Karn^itak, .both, as a small and os a large 
variety, and abundant in the Konlcan and on th® Western Ghat ranges. In the 
Deccanit occurs in the valleys (as it also does thronghont South India), ascending 
the Nilgiris to alt. 3,000 feet. Scarce , in Northern and Eastern Bengal and 
Assam, but becomes common in Burma from Pegu and Martaban to Tenasserim. 

Gamble tells us that it flowers abofit every tb|irty years and is reproduced 
by seed, but several -writers in the Indian p?:6sa say only twice in a century. . A 
forest of surpassing splendour is transformed i^tfi pne of desolation and death, 
soon followed by fire, until the charred," isjiepaiB,.; .idust and ashes are all that, 
remain. But se(}ding would appear to take, place in sections. A writer in tho Seeding. 
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Oardeneris' Chronicle describes the manifestation of 1862 as liaving coinmencjed 
in Travancore, extended to Malabar in the following season, and in the next 
year to Coorg and Mysore. 

ISdible Seed. The seeds, which somewhat resemble wheat, are epible, and liave in certain 

years proved of great value in supplementing food-supplies, more especially 
since flowering very frequently accompanies seasons of famine or scarcity. 
Speaking, probably of this grain. Church {Food-Grains of Ind., 102) gives tlie 
nutrient value as 87. He then remarks: “The food value of bamboo grain, 
after the removal of the husk, is high ; its defects are due to the low proportion 
of oil and mineral matter.” The analysis, he says, shows 73-7 per cent, of 
starch, 11-8 albuminoids, 11-0 water, 1*7 fibre, 1-2 ash and 0-f3 oil. The young 
Shoots. shoots {holla bans) are greedily eaten and somewhat resemble asparagus ; they 

Podder. appear above ground in August. The leaves are very largely emphjyed as fodder, 

more especially for buffaloes and elephants. The leaves and tender twigs are 
Medicine. also used MEDICINALLY, being supposed to possess ernmonagoguo properties, 

Tiibdsldr. silicious deposit within the joints, known as TabusMr, tliougli found inmost, 

if not all bamboos, was first observed in connection with this species. 

Thefiuhns. The Culms, which attain a height of 80 to 100 feet, and are 0 to 7 indies 

in diameter, are very largely employed (although this is by no moans one of 
the best bamboos), but they are rather crooked and often knotty. At the 
same time the densely interlacing thorny branchlets make it difficult to extract 
the felled culms, hence it is not a species that w^ould bo cultivated in the 
Impenetrable commercial supply of bamboos. But as a hedge it has often proved of great 
Hedge. value, and as Mr. Gamble says, except explosives nothing w'ould have much 

effect against it. It is often badly attacked by a small liemipterous insect, an 
aphis which has been described under the name of Oreynm hambtiNte (Stebbing, 
Injurious Insects, 20-2). This attacks the leaves in such multitudes tliat it 
Manna. causes a sort of Manna to form. \Cf. Taylor, Topog. Stat. Dacca, 1840, 01 ; 

Pharmacog. Ind., 1893, iii., 686-92 ; Jasper Nicholls, Journ. Bomb. Nat. Hist. 

■ Soo,, 1893, viii., 298; also Ind. For., 1896, xxi., 90-6.] 

B. Balcooa, Roxb. The balku bdns, balkua, bhaluka, boro-bdns, sil 
barica, teli barua, wamnah, beru, hetwa, etc. This well-marked and most useful 
bamboo is a native of the plains on the eastern side of India. The culms are 60 
to 70 feet high and 3 to 6 inches in diameter ; nodes swollen with a whitish ring 
above and hairy below. It is probably the best and strongest species for building 
purposes and is greatly esteemed in Calcutta, but it is not a handsome plant and 
would hardly be chosen for ornamental purposes. It is much used for scaffolding 
and is very durable if well seasoned by immersion in water, a process said to 
protect it from subsequent attack by beetles ( Working Plans, For, 

Jalpai,lS)%8,22.) 

]r),;EI,p.j B. nutans. Wall. The pdchle, hidhuli, nal bans, muhial, makal, mahlu, 

i. * 892. mahl, paoshi-ding-ying, jotia, deobans, wa-malang, sering-jai, etc. A modorate- 

Himalayan sized graceful species, found on the lower Himalaya from the Jumna to Assam 
Bamboo. Eastern Bengal, doubtfully wild anywhere west of Sarada but common 

miiHi villages and along roads and canals in Dehra Dun. In Sikkim it is met with 

Esteemed. *0 5? 000 feet. Culms 20 to 40 feet high, IJ to 3 inches in diameter, and 

having the internodes 16 to 18 inches long. Strong, straight, hard, good and 
much esteemed, and since they rise from the ground well apart, plantations of 
this species can be easily and profitably worked (Kanjilal, For. FI. School 
(7*rc. D. ProtJ., 1901, 367).' 

D.E.P., polymorpha, Munro. A common species in the upper mixed 

. forests of the Pegu Yomah and Martaban, often associated with teak and dis- 

tributed westward to Assam and Eastern Bengal. The culms, which are found 
in dense clumps, are 60 to 60 feet high and 3 to 0 inches in thiclmessj uilieH 
branched above and curving downwards. The species is known in Burtiia as 
kyathau^wa {kya-thon-vja), in Assam as beUtd, and in Bengal jd^ beMd i 
is considered one of the best bamboos for walls, floors, roofs of hoiisesi etc. 
[Gf. Ind. For., 1876, i., 22 ;■ 1896, xrii,,' 70 ; 1897, xxiii., 131, 263 ; 1903, xxix. 
(flowering of), 244r-6, 613-6;' Alpin* B&pt, JSxp, Shan States, 1887-8 ; Ind. and 
East Engineer, 1897, 166, etc.] ^ . 

i., 393-4. , Tulda, Roxb. The Common' Batnboo of Bengal, tulda, jowa, dyowa 

Coininoii betHSf Tyidkor^ hiTCt7tt% ifYKitcl<x^ wcLt% wo/nvuTiOt^ wcigiy 

Bamboo of deo-bdns, bijuli, jaU, jdo, ghota, thfiiwa, thaikwa, etc. This occurs 'in 

nice Central and Eastern Bengal, Assam and Burfna, also on the hills of the Northern 

Country. Cirears and probably in Orissa, It is cultivated throughout Eastern Bengal 
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and Burma, and is perhaps the most common bamboo in the rice eomitry of 
Bengal and Assam. It is, however, somewhat difficult to distinguish from B. 
niitaufi, and the two plants are consequently often much confused and the same 
vernacular names given to either indiscriminately. It flowers gregariously over 
considerable areas, but single flowering clumps are not unusual. The culrcia are 
green, streaked with yellow ; they attain a height of from 20 to 70 feet and 2 to Uses. 

4 inches in tliickness. They are I'egarded as strong, but not so much so as those 
of JB. b«j7coo«. Roxbrngh says that if seasoned in water they become fairly 
durable, otherwise they ai*e soon devoured by a small BoMtriciitis beetle. The 
culms are used for building purposes, roofing, scaffolding, making mats and 
baskets, fans, window-blinds, etc., and when young are pickled and eaten. 

B. vulgaris, Schrad. In Bengal this is the hdsini or hdnaini, that is “ Female D.E.P., 
Bamboo a name which in South India is also given to B. tivtmainaceti. 394.’ 

In other parts of the country it is the Golden or Yellow Bamboo, baridla, sun- Feniale 
drogai, hulluh, or hallah, or vansa-kulaka, hulna, una, wanet, etc. This Cosmo- Bamboo, 
politau species is cultivated and runs wild over the warmer parts of India and 
Burma; its original country is xmeertain, but it is found in Java, Mauritius, Habitat. 
Madagascar, Algeria, the West Indies, Mexico and Central and South America, 

etc., etc. The culms are bright green or striped green and yellow, polished, 

sliining. They attain a height of from 20 to 50 feet with a diameter of from 2 to 

4 inches. The nodes are hardly i*aised but have a ring of brown hairs. The species 

is used chiefly in basket-making and to some extent in house-construction. Basket-making. 

[Cf. Lisboa, Bomb. Orasses, 1896, 140 ; Talbot, List Trees, etc., 1902, 347 ; Firmin-: 

ger, Man. Oard. Ind. (ed. Cameron), 1904, 321.] 

Cephalostachyum capitatum, Munro. The gobia, gope, payong, silica, D.E.P., 
sullea, etc. A shrubby semi-scandent bamboo foimd in the North-East ii,, 252-3. 
Himalaya and in the Khasia, Jaintia and Naga hills. Is a graceful plant North- 
whioh often forms dense thickets. The wood is used by the Lepchas in pre- eastern 
ferenee to that of any other kind (for making bows and arrows), and is also Species, 
regarded as good for baskets. The joints of the culms are often feet long. Bows and 
The leaves are employed as Foddeb and the seeds are eaten in times of scarcity, 

C. pergracile, Is known as latang, madang, tinwa, kengwa, etc. ' 

A deciduous arborescent bamboo common in Burma, and after itcnO.v'o. 
oatanius stvictns is there, perhaps, the most abundant of all species. It ^*9 ^58' 
occurs also in Ghota Nagpur and Assam and is being cultivated experimentally Burmese 
in South India. The culms are largely used for building purposes, floating Species, 
timber and mat-making. In Burma the joints are employed for boiling the 
kauknyin or glutinous rice, the effect being to produce a long mould of boiled 

rice which can be carried about and eaten on journeys. In Manipur I observed Cookiug-pots, 
ray coolies invariably cooked their food in joints of green bamboo. The fact of 
their being green and the presence of the fluid within, seemed to render the 
fire incapable of burning these wooden cooking-pots. 

Dendrocalamus Brandish, Kurz. This is sometimes confused with D.E.P,, 

/>. gigaHfetis, and, like it, is often called wdbo. Its proper names are kyelowa, 71, 
wapyu, wakay, waklu, etc. Mr. Alpin {Rept. on the Shan States, 1887-8) 

calls it hyello bamboo. It is a lofty tufted evergreen species with ashy-grey Bamboo, 
culms from 60 to 120 feet in length and 5 to 8 inches in diameter. It is foimd 
ill the tropical forests of Pegu and of Martaban up to alt. 4,000 feet, chiefly on 
calcareous rocks. It is said to flower sporadically and not to die off after flower- 
ing. Nisbet {Bm'ma under Brit. Rule and Before, 1001, i., 381) says the culms are BoatMaafs. 
employed for boat masts. 

D. giganteus, Munro. This truly gigantic grass is a native of the Malay I).E.P., 
Peninsula but much cultivated in Burma, where it is known as wabo and in iii,, 71. 
Assam as worra. It is used in Burma for posts and rafters in house-building, GHant 
for carts, etc., and the joints for pails, boxes, flower-pots, etc. The large culms Bamboo, 
(often 120 feet long and 25 to 30 inches in circumference) are said to fetch 

Rs. 2-4 each, or in quantity, Rs. 150 to Rs, 180 per hundred. At the Colonial i>rices. 
and Indian Exhibition, London, I had extra fine culms out into short lengths 
and prepared as umbrella stands, when they readily fetched 6». to 10a. each, accord- 
ing to size. {Of. Varthtoia, Travels, ISIO (ed. HaM. Soc.), 218-9.] 

D. Hamiltonii, Nees & Am, In the lower North-West hills this is D.E.P., 
called chye ; in Darjeeling tama, pao, and pa-shmg in Assam and Burma 71-2, 
kokwa or hakua, wah, pecha, fonay, wanoke, vkibo-dhyetaangye, etc. It is a large Hill 
bamboo that flowers sporadically and also gregaariously. It occurs in the Norths Bamboo. 
East Himalaya, Assam, Khasia hills, Sylhet and Upper Burma, and is distri- 
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bnted westward to the Sutlej, though beyond Nepal it is doubtfully iudigoiious. 
Tho culms r\ui from 40 to as much as 80 feet in height and from 4 to 0 inches 
in diameter ; the nodes are marked with root-scars, the intemodes are 12 to 20 
inches in length, and the walls half an inch thick. It is the common bamboo of 
Darjeeling, the Duars and Assam, and is universally employed for all kinds of basket 
and mat work. For building purposes it is not much esteemed. The young shoots 
are eaten as a vegetable, and in Assam a specially prepared substance known 
as gass-tanga is eaten as a luxury (Hooper, Bept. Labor. Ind. Mus., 1905- (i, 37). 
The inner layer of the culm-sheath is utilised for covering Burmese cigarettes. 

Referring to its straggling habit, Mr. Oliver says : When they have no trees 
to support them, the main stems bend over, forming impenetrable thiekfjts, and 
the lateral branches ascend vertically, often forming shoots nearly as loiig as tlio 
main stems.” Mr, Manson alludes to the value of this species to the tea-planters 
of Darjeeling district in shading their plantations from hot and violent winds. 
[Of. Agri. Ledg., 1896, No. 27, 245, 260; Kanjilal, For. School Circ. U. Prov., 1901, 
369 ; For. Admin. Bepi. Assam, 1896-7, 14.] 

D. Hookerl, Munro. Th”. seiat, msey, sejsai, sijong, denga, uhotang, patu, 
tili, kawa ule. A large bamboo with long curving branches, met with in 
the Khasia and Jaintia hills, alt. 2,000 to 5,000 feet, in the Daphla lulls, also 
Sikkim, and is distributed to Bhamo in Upper Burma. The culms are from 50 to 
60 feet high and 4 to 6 inches in diameter, walls about lineh thick and internodes 
1 8 to 20 inches long. The culms are used in making water and milk pails {chungas). 

D. iongispathus, Kurz. A large and handsome bamboo of East Bengal 
and Burma, cloiefly near streams. It is loiowir as the khang, ora^ uoa-ya 
and talagu. Wa-ya in Burmese means “ Stinging Bamboo,” a name given in 
allusion to the irritating hairs on the sheath. The culms reach to 60 feet high ; 
internodes 10 to 24 inches long and 3 to 4 inches in diameter, with the walls 
lialf an inch thick. It often roots at the nodes, and the culm sheaths are papery 
and more or less persistent. It is not much appreciated as a building material, 
though used when better kinds are not available. [Of. Madras Admin. Bept. 
(numerous passages), 1888-9 to 1898.] 

D. sikkimensis, Gamble- The pugriany of Darjeeling, wadah of the Garo 
hills and the tiria, vola in Nepal. A large bamboo, with csespitose stems and 
few culms, but these 50 to 60 feet or more high and 5 to 7 inches in diameter. 
It occurs on the hills of the North-East Himalaya — Sikkim and Bhutan — at 
altitudes of 4,000 to 6,000 feet, also at Tura in the Garo hills, and is cultivated 
in several localities. It is the largest and perhaps the most beautiful species in 
Sikldm, where its thick culms are preferred for making the chungas (or pails) 
in which water and milk are carried and butter churned. But the leaves have 
the evil reputation of being poisonous to cattle and horses. 

D. strictus, Nees. This is the most common, most widespread and 
jnost umvorsally used of all Indian bamboos. It is the “Male Bamboo,” tho 
bans, bdns kaban, bans khurd, karail, maihan, mat, hdrd mat, salia bdns, halpa, 
vadur, bhini, kark, Teal mungil, k-ffoi hidaru, sadhanapa-vedru, kauka, myinwa, 
etc. Is deciduous, densely tufted, gregarioixs, has strong often solid culms, 
which average from 30 to 50 feet high and 1 to 3 inches in diameter. It occurs 
on all moderately dry hills throughout India and Burma, except in Northern and 
Eastern Bengal and Assam. ^ In South India and Burma it reaches a large sixo 
and Iras hollow culms, while in the drier Deccan hills and the Siwaliks it is smaller 
but has nearly solid culms. Flowering is usually gregarious : the flowers appear 
in the cold season, the seed ripens in June and is shed, but the husk remains. 
After flowering, the plants die and are replaced by seedlings. 

Col. Doveton (Ind. For., ix., 629) gives an account of the Indian uses of this 
bamboo in connection with the Central Provinces, that might bo consulted as it is 
cliaracteristic of the species wherever found. Amongst other uses, he mentions 
rafters and battens, spear and lance-shafts, walking-sticks, wiiip-handles, tho 
manufacture of mats, roofing, sieves, hand-punkahs, umbrellas, chairs, vessels 
for holding grease, and oil, bows, arrows, and cordage, etc., etc. When converted 
into charcoal is in request for the finer smiths’ work. The dry stems are also 
used for torches and the production of fire by friction. The leaves are much 
sought after as food for btrfialoes and even for horses. The seed is used in times 
of famine as a food-grain, and the young and tender shoots are also largely eateti 
as vegetables (i?ec. Bot. Surv. Ind., 1903-4, ii., 29, 166, 196). In another 
paragraph particulars will be found of the recent and liighly interesting discovery 
of manna (saecharon) seen on this species. [Of. Agri. Ledg., 1900, No. 17.] 
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One of the chief European uses for this bamboo is the manufacture of lance- um-opean. 
shafts. For this purpose solid stems of uniform thickness are essential. But Doiaand. 
apparently they are only here and there completely solid. Thus the supply is 
unequal to the demand. Split up and again united they are made into fishing- Kshing-rods. 
rods. For bamboo furniture the hollow stems are now largely utilised! In Mmitura. 
India it fetched from 8 annas to Rs. 1-8 per himdred in the forests, but the rrice. 
transport cha.rges to the coast are the chief items of expense. Gamble estimate.s 
the total annual production at possibly 100 million culms. \Gf. For. Admin. production. 

G. Prov., 1892-3, 13-4; Lisboa, Bomb, Grasses, 1896, 141-4; Lovegrove, Ind. 

For,, 1900, xxvi., 433-42 ; Smythies, Jnd. For., 1901, xxvii., 126 ; Kanjilal, For. 

FI. School Giro. U. Prov., 1901, 369; Church, Food-Grains of Ind., suppl., 1001, 7 ; 

Branthwaite, Ind. For., 1902, xxviii., 263; Muriel, Ind. For., xxix., 607-8,] 

Gigantochioa macrostachya, Kurz. The tekserah, madi, madaywa, ioanet, D.E.P., 
v}ahray, etc. An evergreen bamboo with striped culms from 30 to 50 iii.^ 498. 
feet long and 2-| to 4 inches tliiek. Native of Assam, Chittagong and Burma. Striped 
tt. vertiGUi a f€t is the beautiful striped species often cultivated in India but Bamboo, 
introduced from the Malay. Gamble suspects c?. aurittuliita, Kurz. the Icalia of Eastern Bengal 
Bengal and talaguwa of Burma, may have to be placed under Ojcyte^nanmet'u. and Burma. 

Meloealamus compactiflorus, Benth,, Hook., /. This arborescent, tufted and D.E.P., 
scandent evergreen occurs in Eastern Bengal and Burma, viz. from Sylhet i., 372. 
and Chittagong down to Martaban, but is frequent only between alt. 4,000 Scandent 
and 6,000 feet. It is in Burma known as wa-nwe, in the Kachin country as Bamboo. 
nacMnwa, in Chittagong as loia, and in Sylhet as daral. The culms are Eastern Bengal 
largely used for basket-work, and when split in the green state may be reduced and Burma, 
to such fine and pliable strands that they may be woven. It is the material Woven, 
employed in the construction of the shoes worn by the Kachin, Shan and Chinese 
traders seen in Bhamo, and in the characteristic lacquered ware of Upper Burma. Large Edible 
The seed is large, edible and mealy, somewhat resembling the chestnut. [Gf, Seed. 

Ind. For., 1902, xxviii., 432 ; Ind. Art at Delhi, 1903, 223.] 


Melocanna bambusoides, Trin. This is sometimes called the berry-bearing 
bamboo and is known by the following vernacular names — m-dli, metunga, 
paia, taria, wati, artem, turiah, watrai, kuyaungwa, pagit-tulla, hayinwa, etc. 
Is often called the Terai bamboo. An arborescent evergreen, with distant 
culms, arising from the ramifications of an underground rhizome. Met with 
tliroughout Eastern Bengal and Burma. In Chittagong it is perhaps the most 
prevalent species, and is universally employed for building purposes and mat- 
making. It is very largely exported to Lower Bengal, and according to the 
forest returns about 16 million culms are yearly required in the Gangetio Delta. 
It is, in fact, from the Indian standpoint, one of the most valuable of bamboos. 
Though thin-walled is strong and durable and has the great advantage of 
being straight and of possessing only very slight knots. It is doubtless the 
paia and aworja bamboo referred to by Lewin, who observes that white-ants 
will not attack it. Gregson says the young shoots are often killed by a beetle— 
cyrtofracheiiifi lonffipes {Ind. For,, xxv., 420). The fruit is large, edible 
and occasionally germinates and makes as much as 6 inches growth before it 
drops from the stem (Stapf, Trans. Linn. Soc., 1901-6, vi., 409-23). TabdsMr 
is often very abundant in the stems (Roxb, FI. Ind., ii., 197). 

OcMandra travaneoriea, Benth., ex Gamble; irakalU (Brandis), ilta, irul, 
(Bourdillon), A shrubby gregarious reed or bamboo, met with on the moun- 
tains and plains of South India (in Tinnevelly and Travancore districts), up 
to alt. 3,000 to 5,000 feet. It has exceptionally large flowers and fruits and 
as many as 120 stamens in one spikelet, united more or less into a tube. The 
culms attain a height of 20 feet, and the internodes are sometimes 6 feet in length. 
T. F. Bourdillon, Conservator of Forests, Travancore ^tate, has furnished much 
useful information regarding this species. It flowers, he says, gregariously 
every 30 to 40 years, then dies down'. The shoots when 6 to 9 months old 
constitute a splendid paper material. For sOme five years or so a paper-mill 
was run in Travancore which used this material almost exclusively. The fibre 
has been pronounced superior to esparto but the expense of chemicals killed 
the industry, as it seems a larger quantity was required than with other paper 
materials. [<?/. Ind. For., 1899, xxv,, 162.] ' ’ 

Oxytenanthera nigrociliata, Munro ; ^dah (And.) washut (Garo), bolangi 
bdns (Orissa). A tufted evergreen species Iqtmd iiq Orissa, Chittagong, Burma, 
the Andaman Islands and Malay Peninsula. Used in house-buildiing and 
for basket-work. • ■ ■ 
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D.E.P. Stocksii, Munro. The hoda, ur sheme, etc., a slender bamboo of the 

Tr.,676.* Konkan. Talbot {List Trees, ete., 1902, 348) says it is commonly cultivatod 

Konkan. along the coast but is rare in the Ghat forests. It is a strong bamboo, used for 

Bamboo. puiiting-poles, Native umbrellas and baskets, 

xrmbrellas. Pseudostachyum polymorphum, Munro; flUng, purpMoh, puphok, wachall, 

I) E P hajal, tolU, ndl, hawa, etc. Large shrubby or semi-arborescent bamboo, has 

pt'.’i. culms arising singly from a long, creeping, jointed rhizome. Tall and branched 

351.^ ' the top only, thus often taking support from neighbouring trees. Young 

Cro(3ping shoots come away freely and are very straight. This species occuns in the 

Bamboo. Eastern Himalaya, Assam and Upper Burma and ascends the hills (to alt. G,0(,)() 

Best Sikkim feet), but is most abundant and prolific in moist valleys or under the shade of 

Basket ].!a,mboo. trees. It is a very valuable bamboo, and in Sikkim is considered tho ijest 

sort for the basket-work used on the tea estates, etc. The culrtis aro ea.si]y 
Mats. split and the laths flexible and durable. Itisalsolargelyutilisedinthemarm- 

facture of mats and for tying the rafters of huts. 

D.E.P. Teinostachyum Dullooa, Gamble. A moderate-sized tufted bamboo, 

i. 372.' tending to become scandent. Occurs tluoughout Northeim and Eastern 

Semiscandent Bengal and from Bhutan through Assam, Sylhet and Chittagong to Upper Burma. 

Bamboo. There are two forms (possibly two species), a large and a small. The follow- 

ing vernacular names have been recorded for these : the larger foinn — dohi, 
dullooa, paksdlu, pogslo, wadroo, gyawa; and the smaller — silloh, bajail, thaih- 
AVaier-pails. waha, etc. The culms are used as water-pails and in the manufacture of umbrellas. 

Umbrellas. also for basket and mat-work, and in the manufacture of the small boxes used 

Ban.boxes. 1^0 carry pan. It is also employed locally for building purposes. Lewin {Hill 

Tracts of Chittagong, 1869, 130) speaks of the large kind as much employed for 
Mats, making the mats used in loading vessels with cargo. 

D.E.P., T. Wightli, The /mda, wontemilgi, etc,, is a tall semi-scandent 

i., 372. bamboo fomid on the slopes of the Western Ghats from North Kanara to 

The Umbrella- Cape Comorin (alt, 3,000 to 5,000 feet). In North Kanara, according to Talbot 

handled Bamboo. {Idst Trees, etc., 1894, 206), it is much used in the constniction of temporary 

bridges. 

Thyrsostachys siamensis, Gamble. This is called “The Umbrella-handle 
Bamboo,” or the “ Monastery Bamboo ” (= hyaung-wa) because of its being 
commonly cultivated in the monastery gardens, especially in Kyaukae and 
Meiktila, One of the most elegant of bamboos because of the regularity of 
its nodes. It is csespitose and deciduous ; the culms become 25 to 40 feet 
high and IJ to 3 inches in diameter; are straight and not branched till high 
up but are covered with the persistent old sheaths. It is found in Burma 
from Mandalay to Tenasserim ; also in Siam. It is largely exported from 
Umbrellas. Moulraein and used for umbrella handles, for winch it is well qualified, being 
light, strong and straight. [Gf. Mason, Burma and Its People (od. Theobald), ii., 
99; Pirminger, Man. Card. Ind. (ed. Cameron), 1904, 321.] 

GENEI^AL STATEMENT OP THE PROPERTIES AND USES OF 
BAMBOOS. 

Uses. Pew plants are more valuable to man, especially to the inhabitants of 

tropical countries, than the various species of the arborescent grasses 
collectively denominated the Bamboos. The Flora of British India 
describes 117 species as met with in India, and refers those to 15 genera. 
^onbSo’vaiue^ bamboos may be viewed as of economic and industrial value, but the 
conomio aue, differ Very materially from one another. It accordingly 

follows that a general statement of the properties and uses of the bamboos 
collectively may be of value, especially when taken in conjunction with 
the fairly detailed enumeration of the specific peculiarities of the better- 
known forms already furnished. 

"The .Bamboo.” TAe CuIm or Stem . — ^It may be said that under most of the genera 
indicated one or more species of gigantic or even arborescent grasses have 
been described by botanists, each pf which might popularly be called a 
“ Bamboo.” Many authors, hoVfever, speak of JBambusa (iruiuHnacea 
as “ the Bamboo,” an expression wfiich is quite incorrect, since the Spiny 
Bamboo of South and West India and Burma is by no means either the 
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most useful or the most abundant species in India as a whole. It is quite 
customary also to read oilianibusa rendered as “The Common 

Bamboo,” whereas in India, at least, that cosmopolitan cultivated species 
is hardly a common plant. In the rice-producing areas it might in fact 
be more correct to speak of Bambusfi TiiUUi as, “ the Common Bamboo,” 
and as far as Bengal is concerned that certainly is the most abundant 
species, although Ji. Baleooa is nearly as plentiful and ever so much more 
useful. On these grounds the haiku bans would be pronounced “ The 
Bamboo” by the people of India. The term “Male Bamboo ” is given 
to any solid (or nearly solid) bamboo used for spear or lance staves and 
for walking-sticks, though it is more particularly applicable to Bemlro- 
calmmis stricf/iis. ArtimUmiria Prainii and Oxytenanthera 
StocJcsii have also, however, more or less solid culms. 

The home of the giant forms of bamboo is the tropical and extra- 
tropical forests ; in the temperate zones they dwindle down to mere 
under-shrubs, until they become scarcely distinguishable from other 
grasses. Ariinduiaria denni^oi-a might be described as the smallest 
and IJendrocalamns yUjunteus (ori>, Bran-dlsil) the tallest of 
bamboos. Some species have their stems of nearly one thickness through- 
out, and possess at the same time very long joints; such are specially 
designated as umbrella bamboos because suitable for umbrella handles. 
Of this nature may be mentioned Anui.dhuu‘la Wiyhtiana, Oxyten- 
anthera Stoehsii, Phyllostachys bambusoides, and Thyraostachys 
siamensis. In this connection it may be observed that a Calcutta firm, 
who manufacture umbrellas on a large scale, have to import from China 
the canes they use as handles because India does not appear able to compete 
in quality and price with the imported article. Other species form long 
thin tubes such as ArundiiLariafalcata^aTid. are, inconsequence, described 
as huka-tvhe or fishing-rod bamboos {Ind. For., 1889, xv., 92, 141). While 
still others have very thin and uniform shells with large cavities, and are 
in consequence readily adaptable for water-pails, milk-churns, drinking- 
jugs, and the like. Of this nature may be mentioned Ba ntbnsa piMidfi, 
BendrocalaniuH sUdihnensis and TeiHostachyuui Bullooa. Of 
a very different kind are those specially valued because of the ease 
with which they can be worked up into mats and baskets, as, for 
example, the various species of AvmulUhaHu, Bauibitsa viilyaris, 
Cephalostachynm ca pitatii m , IMmWocolanms Hainlltonii, ^lelo- 
calamus conipaxHilovu.'i and Psendostachyiim. polymovjtlmm. 
Burmese lacquer- ware consists very largely of neatly made boxes, trays, etc., 
of bamboo wicker-work coated and polished with the IMtsi varnish (Zwdl. 
Art at Delhi, 1903, 218-24), Lastly, certain bamboos are prized in house 
and boat construction or for scaffolding, because of their great strength. 
The&e aTuBambifsa Baleooa, B. nutans, B. Tidda, JDendrocalamus 
ylganteas, J). .str Ictus and Melocanna bambusoides. Mr. Hannan 
[Textile Fibres of Comm., 145) says ; “ The stems of Bamboo when spliced 
are known in the brush trade as the Bamboo fibre. The fibres used are 
about an eighth of an inch in width and 6 to 7 inches in length. They have 
a good elastic bending property. . . . Tliis. material is also known to 
the trade as ' Patent Bass,’ ” 

The bamboo stem, as in grasses generally, consists of a more or less 
hollow culm, with transverse solid joints palled nodes.' The thickness of 
the woody shell and the length of the jnternodes varies exceedingly in 
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the difTereiit specdcs, : One peculiarity is preserved by all bamboos, namely, 
the rapid growth of the young shoots. This is a most important provision, 
for a branched shoot could never penetrate through the crowded mass 
of mature culms. Having in about a month reached its full height and 
thickness, the shoot commences to produce its branches and branchlets, 
and thus weighted, it curves into the graceful plume which is the 
elegant and familiar feature of most species. 

As a rule the bamboo is gregarious, establishing itself so thoroughly 
over certain portions of wild forest tracts that it very nearly exterminates 
all other forms of vegetation. Seen from a height, nothing could be more 
lovely, but, to the traveller who for days together may have to clear a 
path for himself, the interminable monotony, the twilight shade and death- 
like stillness, broken only by the sighing of the grating culms, make the 
bamboo jungle dreary in the extreme. In mixed forests, an occasional 
clump has a most pleasing effect. It supplies the traveller, moreover, 
with some of his most essential materials of equipment. Indeed, where 
bamboos are plentiful tents may be dispensed with, for, through the expert 
handling of that material, the camp followers, armed with large knives, 
can in a remarkably short time erect a comfortable hut and furnish it 
with beds, tables and chairs, all constructed from the bamboo. Sir J. I). 
Hooker {Him. Journ.) observes that it took “ the Leptchas about twenty 
minutes to construct a table and two bedsteads within our tent.” Lewin 
{Wild Races of South-Eastern India, 1870, 28-30) says : “ The hillman 
would die without the bamboo, and the thing he finds hardest of credence 
is that in other countries the bamboo does not grow, and that men live in 
ignorance of it.” A writer in The Fall Mall Gazette published in 1893 a 

jf charmingly told story of bamboo and its uses. He said the Orient was 
wreathed in bamboo; it was the one characteristic common to all the 
East, — bamboo was in fact symbolic of the East. Mason {Burma and 
Its Feo'ple (ed, Theobald), 1883, ii., 102-3) gives a brief sketch of the 
varied uses of the bamboo, in which the methods of procuring fire from 
that material may be found specially interesting. 

Popularly, bamboos may be divided into those which grow in separate 
clusters or clumps, and those which send up their shoots singly from an 
underground root-stock, and thus form continuous patche-s of perhaps 
many miles in extent. The former are characteristic of the tropical, and 
the latter of the extra-tropical or temperate forests. Each clump Ijoars 
from 30 to 100 culms, which attain a height of from 30 to 100, or even 
130 feet. The creeping bamboos are often exceedingly valuable. Of this 
class may be mentioned , JFseudostach{f mu- ixdu morph urn — an East 
Himalayan and Burmese form — and 3Xeloctmna huiuhiisoides, one of 
the most valuable species and one which is extensively exported front 
Chittagong. Of this kind may also be mentioned Bf/inbumi mitunH — 
a Darjeeling bamboo. The distance apart of the culms is a feature of 
commercial value, since the diffiLOulty of removal of ripe culms from dense 
clumps is a serious disadvantage in some bamboos. A few are climbers 
(such as ArmuUnaria Brainii, Cephalostaelujitni eapitattiiu and 
Melocidamiis compacUfimnis), their festoons and pendulous boughs 
passing gracefully from tree to tree. 

10 For about two-thirds of its lower portion, the culm of most bamboos 
is unbranched, or possesses only very short and inconspicuous branches. 
On escaping from the ground the shoot attains very rapidly its full dia- 
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meter and appears like a great scaly cone, clad in large embracing sbeatlis. 
Solid-stemmed bamboos are, as a rule, mucb smaller than hollow ones, 
but bamboo culms may be said to range from the thickness of a goose’s 
quill to more than a foot in diameter. Until the branches have been 
fully developed the culm is not mature. The branches are produced from 
beloM^ upwards, and with their appearance the stem gradually matures. 
A good deal has been written as to the rate of growth of the shoot, but 
up to the present exact and definite figures, even for the important species, 
cannot be obtained. It is probable that an average of three inches per day 
would not overstate the growth of the young shoots of the more important 
bamboos. This seems also, in the majority of species, to take place chiefly 
at night and to continue for a month pretty uniformly, being increased if 
anything by fine clear days, and retarded apparently by damp and cloudy 
'weather. The period of sprouting is generally about the beginning of the 
rains. Eepeated cutting of bamboo-shoots considerably weakens the 
stock, while the cutting of full-grown haulms does no more injury than 
mowing does to grass. Indeed it is believed that too much cutting of 
shoots results in early flowering of the stock, and in most cases death to the 
plant. This fact has an important bearing upon the question of the 
application of the bamboo for the manufacture of paper, since young and 
not mature culms are necessary for that purpose. The number of shoots 
produced yearly from each clump varies according to the vigour of the 
individual and the peculiarities of the species. It is believed that the 
larger species produce 12 to 20 and the smaller 30 to 50. If we assume 10 
a year, that would mean 300 culms in 30 years, which is the mean age of 
most species. The greatest possible variability exists in the colour and 
markings of bamboo culms. Some are pale-coloured, others dark-green, 
some bluish, others yellow, or again others are variegated. Solidified buds 
are sometimes developed into formidable recurved spines, or below the 
sheath a whorl of rootlets are produced which harden into spinescent 
bodies. These are popularly called the spiny bamboos. For the purpose 
of live fences the spiny bamboos are specially valuable, such as B. 
dinaeea and B. Blumeana. The last mentioned is split and made 
into mats and sugar saolts in Java. Most bamboos show a tendency to 
flatten above the nodes ; especially is this the case with Bli f/Uostachf/s, 
the genus that afiords the “ square ” bamboo of China. The Whangee 
canes are obtained from 2*. nif/ra- [Of. Or,- Comm., 1813, ii., 545 ; 
Hohson-Jobson (ed. Crooke), 1903, 969; Km Mus. Guide, No. 2, 78.] 

Durability of the bamboo depends, in the first instance, upon the culms 
being cut when mature. Specific peculiarities render some culms more 
durable than others, as, for example, the thickness of the woody shell, and 
the amount of silicious matter deposited within the tissue. In this latter 
respect bamboos vary exceedingly. Long immersion in' water greatly 
enhances the durability, rendering the stem less liable to the attacks of 
insects, owing to the sap, which they are fond of, being quickly extracted. 

Flowering of the Bamboo. — A great deal has been written regarding 
this exceedingly curious and 'interesting, subject. All the species com- 
mence to flower when in full leaf, but as the inflorescence expands the 
leaves as a rule fall ofi, untO. when in complete .flower the clump or certain 
portions of it are leafless. In some oases special flowering culms are 
produced, at other times every culm ftowers,' thGr flowering portion of the 
entire clump dying ofl after the seed has been matured. In a few instances 
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the plant continues to flower as a perennial, while sonic bamboos are 
entirely annual, flowering and djdng down to the ground every year. 
With all the larger species the flowering stage is reached after a prolonged 
period of vegetation, variously stated at from 25 to 60 years, and is almost 
regularly followed by the death of the whole stock. But the most curious 
circumstance in the flowering of bamboos may be said to be that while 
Sporadic or Certain species are sporadic, others are gregarious. That is to say, a few 

Gregarious. plants here and there flower in the one instance, and all the plants of the 

same species flower simultaneously in the other. In the alphabetical 
enumeration above the reader will find occasional mention of this feature. 
According to some writers the gregarious flowering is due to specific 
maturity being attained at a certain age, when flowering ensues on all the 
plants derived from the same stock. According to others, flowering is 
directly a result of climatic conditions. Both opinions may he true, and 
this is probably the wiser solution of the phenomenon— in other words, a 
bamboo may not flower before it has attained a certain age, but its flowering 
may be retarded or accelerated by clima,tio influences. It is an undoubted 
fact that the flowering of the bamboo is decidedly influenced by the causes 
Assooiatioa with wMch bring about famine, for the providential supply of food from this 
B'amiae. source has saved the lives of thousands of persons during several of the 

great famines of India. Sleeman (in 1836) suggested that it might save 
the complete destruction of the bamboos of a district to introduce seedlings 
obtained from the same species found in remote localities. Whether or 
not this would have the desired result cannot as yet be stated. But it 
appears certain that it is immaterial whether cuttings are taken a few years 
or many years before the flowering ; the parent as well as plants raised 
from it by cuttings, will flower and die simultaneously. Indeed it has 
been shown that cuttings taken a year or so before the flowering, if unable 
to produce flowers, nevertheless die with the rest. [Cf. Brandis, Ind. For., 
1900, XXV., 10-25 ; Bean, Kew Bulb., 1907, 228-33.] 

Propaga- Propagation of the Bamboo. — This may be efiected : — /. By Seed . — 

tion. slowest hut most satisfactory process. Some species germinate while 

By Seed. attached to the plant, the young seedlings dropping from 

the parent when about 6 inches in size. Nothing is known as to the 
period of vitality of the bamboo seeds, but if carefully collected and 
matured in the usual way, they may be sent from one j)art of India to the 
other in good condition.- But this, of course, applies only to those which 
fall from the plant before germinating. Seedlings, however, require 10 to 
20 years to attain a growth sufiicxent to admit of full cropping, the period 
varying slightly according to the species grown and the locality of 
production. 

By Cuttings. 2 . By Cuttings . — This IS the prooess most frequently adopted in 

artificial production. The lower part, say 3 feet in length, of a growing 
half mature stem is placed in the gronnd shortly after the commencement 
of the rains. This is most frequently cut ofi so as to leave, if possible, a 
portion of the rhizome attached. The cutting should be made a little 
below one of the nodes and buried so as to include two nodes. Sometimes 
the cuttings are laid lengthwise along the ground on a specially prepareil 
soil, and the sproutings at, each node with their rootlets are afterwards 
severed and transplanted to their- final positions. 

^per Fibre as a Paper Material, — Of all the fibre-yielding plants known 

material. botanical science, there is not one so well calculated to meet the 
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pressing requirements of the paper trade as ‘ Bamhoo,’ both as regards 
facility and economy of production, as well as the quality of the ‘ paper- 
stock ’ which can be mannfactured therefrom ; grown under favourable 
conditions of climate and soil, there is no plant which will give so heavy 
a crop of available fibre to the acre, no plant which requires so little care 
for its cultivation and continuous production.” These are the opening 
sentences of Mr. Routledge’s most useful and interesting pamphlet on 
Bamboo as a Pamper- Mahing Material, published in 1875 (also Bamboo and 
Its Treatment, 1879). I had the pleasure of meeting Mr. Routledge during 
his visit to India. There seemed then a possibility of doing something 
with bamboo. He spared no pains to test his theories and expectations. 
Unfortunately he died shortly after having learned that there were prac- 
tical as well as physical and chemical difficulties that seriously opposed 
the growth of a trade in this new paper material. These may be briefly 
summarised as follows - 

1. — The young shoots only being serviceable for paper- making, three 
serious difficulties arise : — (a) the bamboo shoots appear from June to 
July and are in condition during August and September, but by the end of 
October are too old ; (h) the stock suffers severely from the removal of the 
shoots ; (c) each clump can yield only about three or four shoots a year. 

2. — Experiment seems to have failed to induce the bamboo to 
produce a continuous supply of shoots throughout the year. 

3. -— A large percentage of the old stems requires to be left on the stools, 
otherwise the plants are killed, and this same danger exists in complete 
removal of the young shoots. Hence methodical working of the jungles 
becomes essential, thus considerably increasing the charges of collection 
and transport. Sir George King demonstrated that if all the shoots be 
removed for three successive years the plant is killed. This danger may 
however, be averted for a time by systematic working of the clumps, 
but it appears to be ultimately certain to ensue. 

4. — ^During the months in which the bamboo shoots appear, the climate 
of the most important bamboo tracts is such that labour could not be 
obtained. In fact, bamboo forests occupy, as a rule, uninhabited districts 
rendering the labour question, apart from the dangers to human life, one 
of the most serious difficulties. 

5. — The freight and transport charges incidental to all raw products 
which have to be conveyed for long distances are very considerable. 
In fact, owing to the scattered nature of the clumps which form bamboo 
jungles, human labour would be the only means of collecting the material 
to centres from which it could be conveyed to the factory. 

6. — A most unexpected difficulty, which in itself almost renders the 
bamboo unsuitable for paper-making, exists also in the hard adpressed hairs 
which cover the scales and young stems. It has been found impossible to 
remove these, and they are not only dangerous to the men employed, but 
injure the paper seriously. [In passing it may be added that in Java 
these hairs are reputed to be used as a criminal poison. Gamble points 
out, however, tliat the difficulty in the hairs does n6t exist in 3Ielocanna.] 

7. — As demonstrated in Travancore with perhaps the most likely 

bamboo {Ochlmulra the amount of chemicals required 

is prohibitive. ' , 

Mr.’ M, Hill {Ann. Rept. Board Scien. ASo. Ind., 1905-6, 92-3) gives a 
more hopeful view of the prospects of bamboo as a paper material. He 
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there observes, “ It is considered that the, mamifacture of paper pulp would 
be practicable from a commercial point of view ; the prospects of an ex- 
port trade for unbleached bamboo pulp, appear to be favourable, having 
regard to the excellent quality of the p^p prepared under favourable 
conditions. It is estimated that a ton of unbleached bamboo pulp could 
be produced for £5 10s. including manufacturing costs, interest and 
miscellaneous charges. This cost, supplemented by the freight to England 
and sundry dues, would be increased to £7 1 Os. as the price delivered to 
Lonclon or Liverpool. Considering the quality of the pulp, a profit should 
be realised, since wood pulp is valued at £8 to £9 a ton. The manufacture 
of bleached bamboo pulp for export does not, however, appear to be 
promising chiefl.y in consequence of the high cost of importing bleaching 
powder and the deterioration of this chemical in a warm climate. The 
value of the pulp for local use in a paper mill in Burma is considered un- 
doubted, and the manufacture of paper from bamboo offers favourable 
possibilities as a new industry for Burma.” 

Wiesnei (Denhcht. Akad. Wiss, Wien. MatJi.-Nat, 1902, Ixxii., 7, 8), 
quoting Karabacek (jDas Arahisohe Papier, 29), also Giles, says that the 
modern Chinese paper “ is made from bamboo fibre, the bark of the 
JSroussonetia %)apyrifera and rice straw,” The late Sir Dietrich 
Brandis {I.g. 25) seemed, moreover, to think that in spite of all the 
disadvantages, “ Bamboo paper has a future in India.” He urged the 
necessity for a thorough inquiry into whether or not, by special culti- 
vation, the plant could be induced to afiord shoots more freely and for 
a longer period, without injury to the rhizome, and whether it would not 
be possible for mature culms to be used in paper-making. \Cf. Joum. 
8oc. Ghem. Induct., 1904, xxiii., 266.] 

Medicine.— Tabasbir. — In the interior of the hollow stems of most 
bamboos, chiefly Banibiisa arundinacea, a silicious and colloidal 
substance is found, known in the bdzars of India as Tahdshir; Bansa 
rochana or Tavoje-kshira in Sanskrit. This has erroneously been called 
Bamboo Manna by some writers, thereby obscuring the circumstance 
recently established that certain species produce a true manna on the 
outer surface of their culms. The following may he given as the chief 
vernacular names for the substance found withm the stems : — TabdsMr, 
hans-lochan, hans-Tcapdr, thstoriyd, hanasa-miiha, vds-nu7nitJia,inunga~luppu, 
vedurwppu, mohuppa, bidaruppu, tavaksMrd, vdchhd, vathegd-Myo, vathe- 
gasd, msan. In the Dictionary will be found a brief sketch of the history 
of tahdshir. This has since been amplified by Dymock in his Materia 
Mediea of Western India ; by Sir D, Brandis in the Indian Forester of 
1887 ; by the authors of the Pharmaoographia Indica and by many corre- 
spondents in the Indian press. There are two kinds of tahdshir known in 
the bazdrs, viz. Tcabvtdi, blue ; and safed, white ; the former is only 
pale blue. It is largely used by Hindus and Muliammadans, and is 
considered cooling, tonic, aphrodisiac and pectoral. It is an ingredient 
in many compound medicines which are given in diflerent lung diseases, 
but from its chemical composition it must be quite inert. Cohn 
{Beitrdge sur Biolog. der Pflcm^., 1887, 365-406) may be said to regard 
it as the residuum of the water ijyhich fiJls the young joints. Sir David 
Brewster, in 1819, supported the 'opinion that the deposit within the stems 
was a consequence of disease set lip by an insect. Brandis views (though 
incorrectly) the deposition as a natural process in. the metabolism of 
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growth. , \Of. Garcia de Orta, 1563, Goll.,\\.', Acosta (1578) in Clusius, 

Hist. Exot. PL, 259 ; Linschoten, Voy., 1598, ii., 56 • Yiso, Mant. Arom., 
in Ind. Utri. re Nat. et Med,, 185-7 ; Mandelslo, Trav., Ind., 1639, 149 ] 

Edible Leaves, Seeds and Shoots — In the brief abstract of infer- Edible 
mation given above as an alphabetical enumeration of the more important Structures, 
species of Indian bamboos, mention will be found of those that are specially 
valued as Fodder. Some are highly prized (especially for horses), others S'odder. 
viewed as very indifferent fodders, and still others (such as B. nana) used 
mainly as cattle Medicines. It has already been stated that in times of Medicine, 
scarcity bamboo Grain has saved the lives of thousands of human beings, orain. 

Many instances are on record of the providential flowering of the bamboo 
in times of famine. The grain is pounded in the ordinary way in order 
to remove the husk, then milled until reduced to a coarse meal or flour. 

In that form, either by itself or after being mixed with rice or judr, it is 
baked into cakes ichafatis) and thus eaten. The young Shoots constitute Shoots, 
a most important article of food all over India, nearly every bamboo 
being eaten in this stage ; but the larger species are most generally 
used. Freed from the sheaths and hairs, they are cut up into small pieces, 
and eaten in curries. They are also pickled or boiled into preserves. The pickies. 
young shoots of the smaller species if boiled in water with a little salt 
resemble an inferior quality of asparagus. [C/. Nisbet, Ind. For., 1895, 
xxi., 98-100 ; also Wallinger, xxvii., 226-8.] 

Chemical Composition. — The most complete analysis yet published Obemistry. 
of bamboo grain is that given by Prof. A. H. Church {Food-Orains Ind., 
suppl., 1901,6), which shows in 100 parts; water 13*5, albuminoids 10*8, 
starch 71*6, oil 0*6, fibre 2*1, and ash 1'4, “ The above-stated per- 

centage of albuminoids, calculated from the total nitrogen present in 
the grain, gives us the nutrient ratio 1 : 6*7, the nutrient value being 
83*5.” This was the result obtained from the examination of a sample of 
B. Tulda. Church adds that the grains were much larger than those 
of B, arimrliuaeea though similar in chemical cpmposition. Prof. 

T. Thomson of Glasgow found the ash of bamboo grain to consist of silica 
90*60 per cent., potash 1*10 per cent., peroxide of iron 0*90 per cent., 
alumina 0*40 per cent., moisture 4*87 per cent., loss 2*23 per cent. 

Manna. — In March 1900, Mr. A. E. Lowrie, Forest Divisional Officer, Manna. 
Chanda, sent me a sample of bamboo manna. This was chemically 
analysed at my request by Mr, D, Hooper and his results published in The 
Agricultural Ledger (1900, No. 17). Mr. Lowrie wrote as follows : — “ About 
the middle of last month I went through the area of Dendroculawifs 
stvictuH seeded forests and found that, though most of the bamboo 
clumps were far advanced in seed, small stretches were still flowering, 
and strange to say, in the drier portions ,o£ the forest on poor soil, very 
stony and chiefly laterite. It was while passing through one of these 
tracts that I noticed the culms in the clumps streaked all the way down 
with what appeared to me to be a white brittle gum, similar to what one 
sees exuding from Odina Wodier. On asMug, some of the Gonds (local 
men) who were with me, what, it was, they oo\ild,hot tell me and had Never seen 
never seen it before. I at once collected somei and on tasting it, found 
that it was perfectly sweet. The men then began collecting it by handfuls. 

I also collected some and send ypu' a tijifnl in case you would care, to 
have it. On reaching camp I got hpld of h number of the villagers, both 
Gonds and others, and on inquiry they told me they had never seen or heard 
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of tills gum. I passed tlirough. a number of similar stretches in which the 
bamboos were covered with the gum. This sugary deposit only extended for 
about five feet along the culms and was entirely absent towards tlie tops ; 
it was found both at the nodes of -the bamboo as well as on the stems 
between the nodes. I am sure this has nothing to do with any insect 
deposit, nor has it been caused through the aid of insect punctures in 
the stem of the bamboo, as I made a careful examination of a number of 
culms. The culms also were old ones, one, twm and three years old.” 
Mr. Stebhing, however, reports that he had found the leaves ol Jimnimsa 
mmndinacea so attacked by an Aphis as to cause a manna to fall 
in drops on the stems. Hooper found that the manna furnished by 
Mr. Lowrie consisted of a saccharose related to, if not identical with 
cane-sugar. \Cf. with Hohson-Jobson (ed. Crooke), 863.] 

Timber . — Bamboos form tlie most important portion of the minor 
forest produce of all forest divisions, and one that increases in value 
every year. Gamble estimates that the Indian annual consumption 
of bamboos must be something like 150 millions per annum. The forest 
administration Annual Eeports issued by the various provinces of India 
aiSord useful particulars as to the supply drawn from their respective 
producing areas. It would occupy a volume to enumerate even by name 
all the uses to which the mature bamboo stems are put. To the inhabitants 
of the regions where the bamboo luxuriates, it affords all the materials 
required for the erection and furnishing of ordinary dwelling-houses. 
Certain species are more serviceable for posts, others for matting and 
basket-work, etc., etc., but if one or two species be used every requirement 
in house construction and furnishing may be met. Perhaps one of the 
most curious is the employment of specially prepared slips of bamboo 
for the purpose of letter- writing. M. Chavannes {Les Livres Ghinois, etc.) 
has shown that in ancient times (or prior to the discovery of the art of 
paper-making in 105 a.d.) the stationery of China was mainly of this 
nature. Stein {Ancient Khotan, 1907, 358) has moreover shown that the 
oldest manuscripts discovered by him (Srd century) were written on spe- 
cially prepared pieces of wood made up on the pattern of the older bamboo 
slips (see under Leather, p, 636; also Paper and Paper Materials, 
p. 862). The reader had better also consult the account of the 
economic uses of the Bamboo as given in the Dictionary. 

BARILLA, OP SAJJI KHAR ; Ball, Man. Boon. Qeol Ind., 1881, 
492-5 ; Kew Bull,, 1890, 56-62 ; Agri. Ledg., 1902, No. 5, 126 ; Holland, 
Beo. Geol. Surv. Ind., xxxiL, lib. 

A century ago the maaiufacture of carbonate of soda from the iishes of certain 
saltworts was an important industry. Attention was accordingly early directed 
to India as a source of supply for Great Britain to supislenient that obtained from 
Spain. Boxburgh, Boyle, Baden-Powell and many other writers in succession 
described the existing trade and. discussed its possible developments. Rox- 
burgh {FI. Ind., ii., 61) practically speaks of the future of the Indian barilla trade 
as being of national importance. He explains that one species of saUQurnin, 
one of Avfhrot'neniuui and one of Salsitia, which are extremely abundant 
plants on the Coromandel Coast, might' be made to yield barilla sufficient to 
make SoAi* and Glass for the whole world, since labour is cheap and popula- 
tion abundant. That opinion was written before the date of the famine 
that removed fully half the labouring^ classes of Coromandel (1791-3). It 
need hardly be said, however, that the, discovery of Le Blanc’s method of pre- 
paring sodium carbonate chemically from common salt not only destroyed 
these and all other similar expectations of a remunerative trfwie in barilla, but 
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revolutionised the world’s necessities and demands for the salt. At the present 
moment wore the available lands not only of Coromandel but of all similar 
suitable tracts in India to be devoted exclusively to the production of barilla, 
they probably could not supply a tithe of the present demands for sodium car- 
bonate. 

Baden-Powell {Ph. Prod., 1868, i., 86) gives an instructive account of the Paiijd,b 
barilla industry of the Panj^b. Very little of importance has since been written Produc- 
on this subject and the following abstract may, therefore, be taken from that tion. 
work: — “ The process by which this substance is prepared is carried on during 
the month of October and three following months. The plant after being 
cut down is allowed to dry. The next step is to dig a pit of a hemispherical 
shape, about 6 feet in circumference and 3 feet deep. One or more vessels with 
holes perforated are inverted and placed in the bottom of the pit, the holes being 
kept closed until the alkali begins to flow, when they are opened by a stick previously 
arranged for that purpose. The dry plants are gradually burnt, and during the pro- 
cess a liquid substance is found to run dovm into the inverted vessels. After this 
has taken place, the residue is stirred up by means of a flat piece of wood and kept 
covered over for three or four days till it cools. Care must be taken not to allow 
water to get to the molten liquid, otherwise the whole mass would blow up. 

In the inverted vessels will be found a pure form of Tchdr aajji (sometimes called KMr Sajji. 
lota (pot) aajji) and in the bottom of the pit an impure form containing a mixture 
of ashes.” 

In the Dictionary more recent papers are reviewed. The Deputy Commis- 
sioner of Multdn says that in that district the plants are collected in January Multan, 
and February. He then observes that the land on which barilla-jdelding plants 
grow was in 1883-4 leased for Rs. 7,907. The Settlement Report of Shahpur 
District contains an interesting account of the barilla industry in which it is 
stated that the farming of the monopoly fetches upwards of Rs. 8,000 a year. 

The quantity oi aajji manufactured is said to be about 10,000 maunds. In 
Montgomery and Jhang the hhdr (or hhangan khdr) plant is Mtaloxyion reeurvum, Montgomery 
and this is supposed to yield the finest quality of aajji; the inferior qualities and Jhang. 
are believed to be made from the various species of land, of wliich the gora land 
is the best {Saisoin fmtuia). 

In Sind the plant that yields the best aajji is said to be known as lani. This gjna, 
grows wild all over the province and springs up spontaneously after a copious 
fall of rain. The process of manufacture pursued in Sind differs from that 
described in connection with the Panj&b in the circumstance that earthen pots 
{lota) are not employed. The industry flomrishes most at Kutchi in Khelat, Extent of Trade, 
where over 5,000 maunds are annually prepared. In Shik4rpur a like quantity 
is made, and in Thar and Parkar about 3,000 maunds are annually turned out. 

There seems also to exist a fairly extensive manufacture of sodium carbonate Aden, 
at Aden from the so-called Aden Balaam (r suman mttUflova). 

The publication of the article “ Barilla ” (in the first volume of the Dictionary) 
led to a correspondence on the subject of a possible extension of the industry. 

In 1888 the Madras Government asked the assistance of the Director of Agricul- 
ture in the Panjdb. The result was that Mr. J. R. Drummond, then Deputy 
Commissioner of Karndl, was invited to draw up a report on the Panjdb salt- 
worts actually in use in the manufact-ure of barilla, and this was furnished to 
the Madras Government. After considering the information procured from 
various sources, the conclusions arrived at by the Government may be put 
thus 

1. It was cheaper and more convenient to obtain sodium carbonate from Madras Opinion. 
alkaH deposits in the soil (such as the well-known dhobi” a earths of various parts of 

the Presidency) than to burn saltworts and manufacture barilla. 

2. The imported pure salt could be had at such a low price that it was 
doubtful whether either method was likely in the future to compete suc- 
cessfully. 

Indian Sa/tivorts. 

The following may be given (in continuation' of the observations under List of Ohlef 
Alkali Soils— -R41 i, p. 61) as an alphabetical enumeration of the better known Plante* 
saltworts of India, in which all those that might be sdocessfully tried in reclama- 
tion of rih efflorescence have been shown, as well as those actually employed in 
the manufacture of barilla. ■ ^ 

Arthrocnemum Indicum, Moq. The jadu fatahg, fhnhhola, ghuri, cMl, mutri, Teoia- p.E.P., 
pi/pail — a native of the salt marshes of Bengal, MadirAs and Bombay. i., 328. 
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i., 349 -61. 


D.E.P., 
iv., 190. 


P.E.P., 
iv., 587. 

D.E.P., 
vi., pt. ii., 
887. 
B.EJP., 
vi., pt. ii., 
892. 
B.E.P., 
vi., pt. iii. 
886 . 


D.E.P., 
i., 404- 6. 
Baskets. 


Atriplex repens, ffotA, A shrubby plant found on the coast of South 
India and the Deccan. Experimented with unsuccessfully in Madras as a 
som’co of barilla. -4. Sfoeftsii, So/ss., a shrubby species {juri) oommon in tho 
salt marshes at Karachi and fairly common in Gujarat. [G/. Agri. Journ. Ind., 
ii., I(i7.] 

Haloeharis violacea, Bunge. A small diffuse annual common in the roshawar 
Valley, We.stern. Panjdb, Salt Range, and Baluchistan. 

Haloxylon recurvum, Bunge. The TcMr, hhari-lani, etc. — a straggling hush 
plentiful in the 0. and W. Panjab plains and Salt Range, also found iii Sind, 
Deccan (Coimbatore) and Burma. This is the most important barilla-yielding 
.species. jrr. multijflorum, Bunge, and W. sttUeornieuw, Bunge; tho former occur.S 
in the Pan jab and the latter in Sind. They seem to be used as adulterants or 
substitutes for Jw. retim-ijiiwi. {Of. Agri. Journ. Ind., l.c.^ 

Kochia indica, Wight. Bui, haura ro — a herbaceous plant which occur, s from 
Delhi to the Indus and also in the Deccan (Coimbatore). [Cf. Agri. Journ. 
Ind., ii., 167.] 

Salieornia Ibiachiata, Boxb. The quoilu, tmiari-Mrai—& small shrub foimd on 
most salt marshes in Bengali, South India (Tanjore), etc. 

Salsola foetida, Del. The land, sJiora (shorga), lanan, elkt-kura, etc. — ai saltwort 
much valued as fodder for camels .and employed in the Hari-rdd in tho Pain j hi) 
from Peshawar Valley south-we.9twards. 

Sueeda fruticosa, Forsh. The lunak, choti-lani, linich, ushah lani — a sub-eroet 
shrub of N.W. India throughout the Panjab. Used mainly as an adulterant 
in barilla. S', whiioien, Forsk.—s, shrubby species met with on the coast 
of the S. Deccan, s. nutujtoi-a, Mog. — morasa, khdri-ldni, geria, kiray, rava kada, 
a shrub met with on the coasts of Bengal, Bombay and S, India, s. waniHina , 
Dumort . — lani, Ichdri-lani, land; yella kiray, ila ot elki-kura. A herbaceous species 
(occasionally shrubby) met with in the Upper Gangetic plains from Dellji to 
the sea-coasts of Bengal, Bombay and the Deccan. Tho leaves are eaten, 
especially in times of famine. Drummond says that most references by 
authors to s. muHfioi'a should be taken as denoting this plant. [Cy. Kew Btill., 
1891, 96-7.] , 

For information regarding exotic drought-resisting plants in India confer with 
paper by Sly in The, Agricultural Journal of India (ii., pt. ii,, 161-70). 

BASKET AND WICKER-WORK, also Braiding’, Hat 
and. Fan Manufacture; Mukharji, Art. Manuf. Ind., 1888, 
307-14:; Ind. Art at Delhi, 1903, 220; G-ee, Monog. Fibroiis Manuf. 
n., 13-4, 

The above heading embraces several distinct crafts, but since the mateinals em- 
ployed are often identical, collective treatment may perhaps be themostsatisfactory. 
The opening paragraph of the article Bamboos has already set forth some of the 
leading ideas that prevail, such as the separation of the Bamboos {namhanvw) 
from the Canes {calamus) and from the Reeds. But there remains tho even 
more difficult task of designing a classification for the basket materials that are 
neither reeds nor canes, and for the matting materials that are often grtisses, reeds, 
canes or even bamboos. It is proposed to get over this difficulty by furnishing in 
this work several articles that conjointly may embrace the whole of these some- 
what diversified crafts and materials. These will be (o) Bamboos : (6) C^alamus : 
(c) Basket and Wicker-work — the reeds for the most part : (d) Cyperus or Gras.s- 
Matting: and (e) Mats and Matting. But over and above these collective 
articles, certain substances that have other and more important uses than us 
materials for baskets and mats will be discussed in their own alphabetical posi- 
tions, and references to these are accordingly given in the collective articles so 
that the reader may have little difficulty in discovering the products necessary 
to complete special enumerations. 

Throughout India basket-making in some form is practised, and very largely 
so l)y the gipsy class. In the rural, districts it is of tho crudest poasiblo kind, 
the baskets produced being intended purely and simply for agricultiu’al purposes. 
Here and there, however, basket-making, as a consequence of special materials 
fmd facilities, attains a fairly high position, and in one or two instancea even 
becomes artistic and ornamental. The following may be mentioned as the chief 
materials used and the centres of their utilisation, taken up in the alphabetical 
sequence of the scientific names of the plants concerned ; — 

Acacia araMca — Agricultural baskets (see p. 8). 
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Alnus nitida. — The aZcZer or shrol, vdish, etc., twigs used in tying loads, in D.E.P., ! 

construction of rope-bridges and of crude baskets. i., 176-7. 

Arundinaria s/op. (see Bamboos, p. 99). 

Bambusa, etc. (see Bamboos, pp. 99-101 e^ sej.) Along the foot of the Hima- j 

laya from east to west, bamboo basket-making is an important industry. The j 

combined hat and umbrella of the Assam and Burmese eultivator.s, as also the ' 

highly artistic hats of the Shans, are made of bamboo. In Bengal, ingenious and 
often neatly constructed fish-traps and bird-cages are also constructed of bamboo. 

The traffic in these articles is by no means insignificant. 

Borassus flabelllfer. — Fancy baskets, etc. (see p. 170). I 

Cajanus indicus. — Agricultural baskets (see p. 200). | 

Calamus (see pp. 201-4.) Cane baskets of great strength are largely pro- I 

duced in Bengal, as for example in Patna, Pubna, etc. These are formed of | 

entire canes wound round and round and held in position by tie-bands. Fancy • I 

cane- work is largely produced in Poona, Ratnagiri, Kanara, etc. In Bengal a | 

small colony of Chinamen are engaged in the production of cane-chairs, baskets, ^ 

etc. In Slnmoya in Mysore and in several localities in Coorg cane-work of 
some note is turned out. 

Caryota urens (see p. 286). 

Corypha umbraculifera (see p. 429). 

Dendroealamus (see Bamboos, p. 102). 

Indigofera atropurpurea. — The banhati, sahuan, and I. Gerardiana, the kati, D.E.P., 

Mienti, etc., are fairly extensively employed by the hillmen to tie loads and iv., 384-6. 
make baskets, etc. 

Melocalamus compactiflorus. — ^The bamboo most highly prized for lacquered 
boxes and trays (see p. 103). 

Parrotia Jacquemontiana. — ^The paher or piahor, hillar, apileclia, etc., of the D.E.P., 

N.W. Himalaya, is a most useful shrub, the twigs of which are extensively vi., pt. i., 
employed in binding loads, making strong (though not very durable) baskets 111. 
and in constructing the so-called rope-bridges {jhukta) which are thrown across 
the mountain torrents. Occasionally twigs of Cotone^ster, intiiaofera, oieu, 
and S€iJix are mixed with i^arrotut, and in other parts of the Himalaya 
the grass If m is mainly used for these bridges. 

Phoenix (see pp. 884-6). Beautiful cigar-cases are plaited in Madras Cigar-eoses. 
from specially prepared strips of the leaves of this palm. The leaves, which are 
known as hhutra dr Tchmhah, are also woven or plaited into fans, baskets and 
ropes, etc. The leaf-stalks {ohhari) make excellent walking-sticks, and split up 
they furnish a material which is woven into exceedingly strong crates and Cmtes. 
baskets. W. H. Gee (Z.c. 15) says that in the Panjdb the manufacture of 
ftms from the date-palm is universal, and that there is a fair export in 
these articles from Peshawar. Fans are made largely in. Rohtak and Karnal. Fans. 

In Delhi also there are two factories for date-palm fans. The leaf is soaked in 
water for a short time and some of the leaflets cut off and ifiaited in with those 
that remain, thus forming the fan. They are then stained according to certain 
patterns. A man can make about twelve such fans a day. In most parts of the 
country where one or other of the date-palms is plentiful the loaves are largely 
employed in the construction of baskets, as a rule in the bee-hive shape. These Baskets, 
are produced in the Madras and Bombay Presidencies and in the Panjdb, Sind, 

Baluchistan and Afghanistan. In the eastern parts of Bengal, matting used in Matting, 
houses is almost always of hhafur {i*u<Knix) and is sold at about Rs. 6 per 100 
square yards. [C7/. Gee, Z.c. 6, 14.] ' 

Phragmites (see Mats and Matting, p. 777), 

Pseudostaehyum (see Bamboos, p. 104). 

Rhus Cotinus. — The Elm-leaved Sumach or tvnga, pJian, etc , ; shoots D.E.P., 
employed in coarse basket-making. vi., pt. i,, 

Saeeharum arundinaeeum (see Muuj, pp. 929-30). 496. 

Sallx. — Several species of Willow. There does not appear to bo in I>.E.P., 

India any generic name like osier which denotes the specially grown shoots vi., pt. ii., 
used in basket-making, but bed or bent are very general names, and others 387-91. 
such as bin, hia, hiaa, bhesh, baiah, hhmna, hea, etc., all denote willows. 

Although never so successfully worked up as in. Eprope, the willows of India 
are of the greatest possible value to the people. The kiltaa or load-baskets Kilcaa. 
carried on the back by the hillmen are very generally made of willow, and 
the long willow-baskets used in CDhveyihg apples and pears from Kull x 
and Kashmir to the plains are well known. The kilta is a pointed basket so 
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desigaed as to throw the chief weight on the shoulders. In sotue of the 
jails and asylums of India admirable willow baskets and chairs are now pro- 
duced, but this is apparently a modern industry. Willow twigs, when pro- 
curable, are largely used in all rural parts of the country for wattles, weirs, 
dams and fences. The Wk is often stripped off the twigs and used_ in place of 
string, the twigs being then converted into charcoal, which is viewed as of 
special merit. 

Taeea pinnatiMa. — The d/uti, diva, periya, kanda, kanli-hund, touk-ta, 
etc. An investigation recently conducted at the Imperial Institute into the 
possibility of this plant being used as a braiding material, resulted negatively. 
But the tubers are fairly extensively eaten by the hill tribes of Chota Nagpur 
and the Central Pro'vinces. [C?/. Forster, PI. Esc., 1786, .59; Bumphius, Herb. 
Amh., v., t. 114 ; Nicholls, Excise Eept. C. Prov., 1878-9, app. D.] 

Tamarix.— The jau affords long flexible twigs that are very generally 
employed in the manufacture of baskets, brooms and wattles, especially in 
South Paaaj^b. Stein {Ancient Khotan, 1907, 332 et seg.) makes repeated refer- 
ence to the tamarisk as seen in the ruins of Khotan, the specimens being 
found in association with other objects of date 3rd to 8th centuries. Wattle 
mattings of tamarisk plastered over were one of the chief methods of forming 
partitions in house-construction. The pons used by these ancient peoples were 
also made of tamarisk wood. 

Triticum, also Oryza and other straws are worked up into fancy 
baskets, as for example in Hazara and Nepal. W. H, Gee {l.c. 14) observes 
that the wheat-straw baskets of Hazara are of two kinds, viz, mandMs 
and parotaa. “ The former cylindrical and narrow at the base, the latter with 
straight sides ; both are often worked in coloured designs and cost, from Rs. 0-4-0 
to Rs. 1.” Collins {Arts and Manuf, Beng., 1890, 6) says that “in the Patna 
and Bhagalpore Divisions fancy baskets of coloured gi’asses are made by liigh- 
caste ladies. . . . Fancy straw baskets are made in Purneah district. Leghorn 
hats are made of the straw of spelt wheat (see p. 1084). 

Typha (see Mats and Matting, p. 777). 

Vetiveria zlzanioides. — The khas-khas (see p- 1106). 

[The following special works may be consulted in amplification of the particu- 
lars here given regarding basket-ware : — ^Hoey, Monog. Trade and Manuf, N. Ind., 
1880, 72-5 ; ICipling, Ind. Pb.jiaJourn. Ind. Arts, 1885, i., 80 ; Lawrence, Valley 
of Kashmir, 1895, 260, 372 ; Stuart, Man. S. Kanara, 1896, ii., 149 ; K&w Bull., 
1899, 200 ; James, Basket JMakers of Oalifornia, 1901 ; 0. T. Mason, Smithsonian 
Imt. Ann. Bept., 1902, 185-648 (plates 10 to 248) ; etc., etc.] 

BASSIA BUTYRACEA, Mojch., As. Res., 1805, viii., 477-85, 
with coloured plate ; also M. Ind., ii., 527 ; Traill, Proc. Roy. As. 
Soc., 1838, 115-7 ; (Gamble, Man. Ind. Tiinbs., 448 ; FI. Br. Ind., iii., 
546 ; Sabotaged. The Indian Butter Tree, phulward, cTiiura, chdra, 
cheuU, churi, yel, etc. The butter is called cMura-lce-'pina, fhalel or fhuliva. 
A large deciduous tree of the Sub-Hiinalayan tracts from the Ganges to 
Bhutan, ascending to altitudes of 16,000 feet. 

B. latifolia, Moxb,, PI. Coro. Coast, i., 20, t. 19; also FL 
Ind., ii., 526 ; Chas. Hamilton, As. Res., 1788, i., 300-19 ; Jones, 
As. Res., 1795, iv., 285 ; Paleef Skereef (Playfair, transl.), 1833, 161 ; 
Elliot, FI. Andh., 1859, 70; Gibson, Hooker^ $ (Kew) Journ. Bot., 1863, 
90 ; Dymock, Mat. Med. W. Ind. (2nd ed.), 476-9 ; Campbell, Boon. 
Prod. Ghota Nagpur, No. .8401; Pharmaoog. Ind., 1891, ii., 364-62; 
Eorsyth, Highlands of Central India, etc. (2nd ed.), 76 ; G. M. Kyan, 
Comm. Value of Mhowra Seeds, in Ind. For., 1903, xxix„ 643-9 ; Cooke, 
FL Pres. Bomb., ii., 92 ; Rec. BoL Burn. Ind., ii., 115 ; FL Br. Ind., iii., 
544 ; Agri. Ledg., 1899, No. 12. The Mahua, Mahwa or Mowha 
Tree, mahua, moha, mhova, rhatkom, mohul, mahu, moho, irpi, irku, ippa, 
yeppa, illupei (illupai), hinge, punam, Icanzaw, etc., etc. A large deeidtious 
tree of the forests of the central tracts of India from Western Bengal, 
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Oudh, and. Kumaon to Gujarat, Kanara and Burma. It ascends tlie 
liills to altitudes of close on 4,000 feet and is often cultivated. 

B. longifolia, Linn,; Gaertner, Frud, et Sem. PL, ii., t. 104; D.E.P., 
Laink., Illust., t. 398 ; Roxb., FI. Ind., n., 623 ; Wight, Illust. Ind. i*, 415-6. 
Bot., ii., t. 147 ; Rec. Bot. Surv. Ind., ii., 183 ; Gamble, Ifan. Zwd. Timhs., 

448; Coolce, FI. Pres. Bomb., ii., 92; FI. Br. Ind., iii., 544. This ever- Mabu^. 
green tree is met with from the Konkan southwards and replaces 
B, latifolia in Sorith India. It is most frequently met with in cultiva- 
tion, The Tamil, Telegu and other South Indian names mentioned above 
more especially refer to it, such as i'p'pa, yeppa, pinna, illipi, ippi, hippe, 
oni, meze^ eto. 

B. malabariea, Bedd., Forester's Manual, 140; Talbot, List 
Trees, etc. {2nd ed.), 207; Woodrow, in Journ. Bomb. Nat. Hist. Soc., i'>4ie. 

1898, V., 163 ; Cooke, FI. Pres. Bomb., ii., 93. A tall tree of the Western 
Ghats from Kanara to Travancore and the Anaimalais, ascending to Mabua. 
altitudes of 4,000 feet. It is best known by the names att-illupei, 
udlu, etc. 

Hatoitat. — The mahua, though met with in a purely wild state in many parts of "Wild, also 
India, is of the greatest possible value to the inhabitants of large tracts of country Senai- 
where it exists in a state of semi-oultivation. It prefers dry sandy and even oxiltivated. 
rocky soil to rich low-lying and inundated lands. Apparently it is self-sown, 
the seedlings being in some parts of the country protected for a few years {Ind. 

For., 1880, V., 468). But by the casual visitor, it would appear, seedlings are not Paucity of 

readily detected. Hamilton in 1788 {l.c. 305) says that neither he nor any of his Seedlings. 

friends had ever seen an infant plant. Several writers have recorded the same 

observation. Mr. Sly (Commissioner of Settlements and Agriculture in the 

Central Provinces) does so in his Annxxal Beport for; 1902-3, and adds that in Disappearance. 

the absence of reproduction it is only a question of time for many villages to 

lose a most valuable addition to their food supplies. Numerous writers deplore 

the disappearance of the tree from regions where it formerly grew. Others 

urge, and with much force, that every effort should be made to extend rather than Extended 

to contract its cultivation. As a protection against famine few schemes are 

to be more highly commended (for many parts of India) than systematic oultiva- 

tion of mahua where suitable lands are available. 

History of Mahua. — It seems highly probable that the economic information History, 
published from time to time regarding tho malvua tree is fully applicable to aU the 
above-mentioned species, each in its own area being the mahua or illupei of 
popular writers. From the industrial standpoint there is in fact no very sufficient 
reason for their different values. The most remarkable fact regarding the 
mahua is that it appears to have escaped the notice of all the early European 
travellers — Marco Polo, Vasco da Gama, Garcia de Orta, Varth^ma, Linschoten, 

Tavernier, Bheede and Bumphius are silent regarding this most valuable tree. 

It was, however, well Imown to the classic authors of India. Its best-lmown Sanskrit 
Sanskrit name is madhuJea. Susruta describes the spirit obtained by the distil- Knowledge, 
lation of the flowers, and the oil from the seed is mentioned by Chadradatta. 

Ibn Batuta, who travelled in India in 1332, calls it mahwa and remarks that the 
sim-dried flowers taste like figs (Dymook). In the Memoirs of the Emperor 
Baber, written from 1494 to 1529 (Leyden and .Erakine, transl., 1826, 326), the Baber. 
mehweh or gal-chekan is said to be a wide-spreading tree of whose timbers the 
houses of the Natives of Hin dustan are ' chiefly constructed. Mention is also 
made of the spirit extracted from the flowers, of the dried flowers eaten like 
raisins, and of an oil extracted fropa the, kernel. Thevenot {Travels Levant, 

Indostan, etc. (Engl, transl.), 1687, lii., 94), speaking of Golconda, tells us that 
clumps of a tree called Mahoua ” were placed eSong the boundary of the 
territory of the “ Mogul.” The Ain-i-AM>dri, 1690 (Blochtnann, transl., 70), refers AJrbar, 
to it as yielding a fruit Imown as gilaundaJi, wbioh Abui Fazl adds is employed 
in the preparation of an intoxicant, into botanipaj and bther writers mentioned 
above in connection with each species, carry tto,l^stqry of the products of these 
plants up to the most recent dates, and it may bp i^d!ed that only the more im- 
portant, and especially those not mehti 6 n 6 dla'tto'i^#«>nar 2 /, have been quoted, 
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THE mnUA TEES 

Economic Value. — It may be said that there are two great products of tlio 
tree, (a) the Edible Flowebs and (6) the OiL-yielding seeds. The Dictionary 
should be consulted for the minor uses, and these may therefore be disposed of 
here very briefly. A Gum or gutta (the milky sap hardened) flows from incisions 
or abrasions on the stem (see p. 627). [Of. Fharmacog. Ind,, ii., .358-60 and .361 
for its chemical properties and uses.] In some parts of the country ringing 
of the stems is practised just on the setting of the fruits. Wlien this is done 
the gum may be obtained in abundance. The bark is employed as a Dye. The 
flowers, the 'oil, the spirit distilled from the flowers, and the bark are all used 
MEDICINALLY. Lastly the Timber has some merit, but the trees are, as a rule, 
too valuable to allow of their being killed for tliis purpose. 

The FJowetvs.~~The mahua shows its leaves from Eebriiazy to April. 
The cream-colotired flowers appear as great clusters (of 30 to 50) near the 
ends of the branches, from March to April, and are soon followed by the 
young leaves. Preparatory to the harvest of flowers the people clear 
the ground below the trees by burning the weeds and smoothing the soil, 
About March the flowers begin to come to maturity, and every morning 
just after sunrise the succulent corolla- tubes fall in showers to the ground. 
This continues till the end of April, each tree yielding from 2 to 4 mannds 
of flowers, but usually the fall from a single tree is complete in about 7 
to 10 days. Mukerji {Handbook Ind. Agri., 291) says the yield of each 
tree is from 5 to 8 maunds. A drying-floor is prepared in a position 
central to a selected batch of trees. The ground is smoothed and beaten, 
etc. ; on this the flowers as collected day by day are spread out to dry in 
the sun. In a few days they shrink in size, change in colour to a reddish- 
brown, and their peculiar sweet smell becomes more concentrated and its 
resemblance to that of mice more intense. But the mahua that is intended 
for sale is not dried to the same extent as that set apart for home con- 
sumption, and naturally so since the loss in weight is considerable. But 
mahua is eaten extensively while fresh — ^in the dried form it is cooked and 
eaten along with rice and other grains or food materials. Before being 
eaten the dry corolla tubes are beaten with a stick to expel the stamens 
{jili) ; the quantity required is then boiled for six hours or so and left to 
simmer until the water has been entirely evaporated and the onahua 
produced in a soft juicy condition. Tamarind or sal seeds and gram are 
frequently oaten along with mahua. By the better classes it is fried with 
ghi (butter) or with mahua oil- It is extremely sweet, but the power to 
eat and digest this form of food is an acquired one, so that few Europeans 
are able to consume more than one flower without having disagreeable 
after effects. Sometimes the mahua is dried completely, reducecl to a 
powder, and mixed with other articles of food. In that condition it is 
often baked into cakes. Sugar, may also be prepared from the flowers or 
they may be distilled and a wholesome spirit prepared, the chief objection 
to which is its peculiar penetrating smell of mice Nichoils estimated 
that in the Central Provinces 1,400,000 persons use mahua as a regular 
article of food, each pemon consuming one maund per annum — an amount 
that would set free about maunds of grain or about 30 per c<mt. of the 
food necessities of the people in question. This at the lowest estimate 
comes to one quarter of a, million pounds sterling which the tree presents 
annually to these provinces. It would serve no purpose to speculate as 
to the corresponding total supply for all India ; the above illustration 
of one province exemplifies its extreme value. 

Mahua, in times of ahtindanoe, maybe purchased at a very small figure, 
but normally it costs abput 12 annas a maund. As a rule the surplus 
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over local necessities is sold. The chief purchasers are the distillers, and 
the additional revenue thus derived greatly enhances the value of the 
tree. Some few years ago the experiment was attempted in Bombay of 
the Forest Department becommg the vendors of the available surplus 
and selling to the trade. The object in view was the protection of the 
poor and ignorant people, who it was believed often got but a fraction 
of the actual value of their produce. At that time also there was a 
fairly brisk n.ew export trade in mahua, which went apparentlj’" to Europe 
to be used for distillation. It is generally believed that the action of 
the French Government in closing their ports to mahua ruined the 
foreign traffic and accordingly the exports shrank to small proportions, 
the article being at present exclusively used in Europe to feed pigs— a 
purpose recommended originally by E. Lockwood (Journ. Linn. 8oc.^ 
xvii., 89). 

Mahua Spirit . — As already indicated, the art of distilling these 
flowers is a very ancient one m India. Susruta mentions mahua spirit. 
The Ain-i-Ahhari alludes to it. Hove (who travelled iu Bombay in 1787, 
142) tells us that the mawra (as he calls it) affords when distilled a pure and 
very pleasant but remarkably strong spirit. This he observes is often 
poisoned with I>atKra, and accordingly he concludes, “I would advise the 
Company to send out orders to their Settlements to inspect the common 
liquors more minutely and they would not lose half the troops which they 
commonly do on this side of India.” Williamson (East Ind. Vade Mecum, 
ii., 153) tells us that in 1810 the number of shops for the sale of mahua and 
other spirits was “ absolutely incalculable.” Thus India had little to 
learn from Europe either in the art of distillation or in the habit of 
alcoholic consumption. The registration and supervision of the traffic 
which had been inherited by the Company and by the Crown became a 
necessary evil. 

One of the best accounts of mahua spirit is that by Archibald 
Keir (As. Res., 1788, i., 309-19). That article was written in Chatra in 
Ramgar after a most careful personal study of the subject. Dr. Gibson 
{Jlooher's [Kew) Journ. Bot., 1863, v., 90) tells us that in Gujarat and 
Rajputana every village has its spirit-shop, and he adds that the 
Government duty on the spirit distilled at Caranja, opposite Bombay, 
came to something like £80,000. He then observes that the spirit 
prepared was something like Irish whisky but had a strong smoky and 
rather foetid flavour. 

The aroma is the chief disadvantage to the spirit, but it is understood 
that a gentleman who experimented in Monghyr very extensively with this 
issue, succeeded in producing a spirit quite free from the objectionable 
smell. Lockwood tells us that he had ascertained that six gallons of 
spirit could in Europe be produced from one hundredweight of mahua. 
More recently it has been found that as much as 7‘6 gallons per cwt. can 
be produced, the yield from molasses being only 5| gallons, and much 
less from barley, potatoes, etc. \Gf. Manson, Journ. Agri.-Eort. Soc. 
Lid., 1886, vii., 83-6.] He tells, us that the spirit is called daru and 
much resembles Hollands both in appearance and taste, but unfortunately 
it retains the sickening flavour of the. flowers. The method of dis- 
tillation is similar to that pursued in! a|l other countries, save that in 
India it is less scientific and correspondihgly more wasteful (see Eleusine, 
p. 6^1), Pox preparation of vinegar from' flowers, see pr 1109.. 
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The Seed, Oil and Butter.— Bxom. the remotest antiquity it has 
been known that the seeds of this plant contain a large quantity of an 
exceedingly good edible oib which owing to the ease with which it solidifies 
is often called Mahua Buttee. The oil from B. hutijracea is gene- 
rally upheld as more valuable than that of the other three species, chiefly 
because it solidifies almost immediately after being expressed from the 
seeds. Roxburgh (As. Ees., viii., 477-85) has given a full account not 
only of the butter of B. butijracea but of the oil of B. lonf/ifoliu, 
the last mentioned being from the pen of the Rev. Dr. John. In the 
Journals of the Acjri. Horticultural Society of India numerous papers have 
appeared urging the desirability of an extended production and use of 
these oils (1848, vi., 219-22, also app. Ixix, cxiv. ; 1861, xii., 345, n.s. ; 
1869, i., 394-7 ; 1886, vii., 76-92; etc). Instructive and useful are also 
the articles by Lockwood in the Journal Linnmn Society (1878, xvii., 
89) ; Dictionary (1885, i.) ; in The Agricultural Ledger No. 12) ; 

and in Mukerji’s Handhooh of Indian Agriculture (1901, 290-1), which carry 
the subject up to the most recent and very admirable paper by G. M. Ryan 
(Ind. For., 1903, xxix., 643-9). This, among other features of interest, 
sets forth particulars of a new trade that seems of growing value to India. 
The seeds (nuts), he observes, are commonly known as mohoti, and are 
collected about the end of May to beginning of June. There is a con- 
siderable local demand for them all over the country, but apparently a 
practical margin for export is annually available. Ryan puts the 
price of the seeds at Rs. 4^ per cwt., which shows a net profit to the 
trader of 13 annas. During the past five or six years the foreign traffic 
has rapidly expanded, and stands now at about 600,000 cwt. It would 
seem that these nuts are consigned to Hamburg and Antwerp, and the 
supplies are drawn from Bombay, Rajputana, Central India, Central 
Provinces and even the United Provinces. A difficulty would appear, 
however, to exist in Europe in the disposal of the cake, which in India is 
used as a manure. \Gf, Leather, Agri. Ledg., 1897, No. 8, 23.] 

The oil of the mahua proper (not mahua butter) is greenish-yellow, 
and is largely eaten all over India, and in addition is used to adulterate 
ghi. It is sometimes called doU oil. In South India the solid form is 
called butter. Here and there a fair quantity of soap is made 
from this oil. The oil is also largely burned by the hill tribes, who 
express it crudely from the seeds. Apparently the only limitation to 
the uses of the oil is the want of enterprise in its extended production. 

BAUHINIA, Linn. ; FI. Br. Ind.,il, 275-84; Gamble, Man. Ind. 
Tirnhs., 280-5 ; Pharmacog. Ind., i., 636-7, 649 ; Cooke, FI. Pres. Bomb., 
i., 430-4 ; Duthie, FI. Upper Gang. Plain, i., 297-301 ; Leguminosjse. A 
genus of arborescent or scandent plants diffused throughout the tropics. 
Out of 130 species which have been described, 30. are Indian ; those 
enumerated below are, therefore, the species of economic importance. 

B. anguina, Soxb. The nag-put, ndiwUU, auhaHingmugrilc — a climber of N. and 
E. Bengal, Sikkim, Chittagong, Martab^ Burma and South India, etc. 

B. macrostachya, wait. The gunda-giUa — ^an extensive climber found in the 
forests of Sylhet and Assam. ,, 

B. malabarlea, soxb. The amU, Jearinai, gourubati, laba, cmli-talU, hatira, chep- 
pnra, horala, kundapula, etc —a biushjir tree met with in the Sub-Eiimalayan 
tract, from the Ganges to Assam, and in Bengal, Burma, and South India. 

purpurea, Unn, The hoirah kolidr, etc. — amodera^-Big;ed deciduous tree of 
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the Sub -Himalayan tract from the Indus eastward, also of Central and South 
India and Burma. 

B. racemosa, Lam. The hachndl, hanraj, haimu, katmdnli, areka, ari, aaotri, aupta, 
palan, etc. — a small crooked tree met with in the Sub-Himalayan tract from 
the Ravi eastwards, in Oudh, Bengal, Burma, and Central and South India. 

B. retusa, Ham. The /cwdZ, ibandZa, i!a6a, etc.— a moderate-sized deciduous tree 
of the N.W. Himalaya from the Beas eastward, to Sirhla, Carhwal, Kumaon 
and Central India. 

B. tomentosa, Unn. The haohnar, asundro, chamal, etc. — an erect shrub met with 
in the U. Provinces, and throughout India to Ceylon and Penang. 

B. Vahlii, W.&A. The malffMn, chehur, sihdr, borla, sungung rik, jom, lama, 
shioli, maulan, etc. — one of the most useful of Indian climbing Bauhinias. 

It is found all along the lower Himalaya from the Chenab eastward, in N. and 
C. India and Tenasserim. [C/. Hooper, Rept. Labor. Tnd. Mus., 1904-5, 28.j 

B. variegata, i/«». Thekachndr,koliar, Tahtakdnclian,hurmang, smgya,kundol, 
tahi, kovidara, bwechin, etc. — a moderate-sized deciduous tree found in the Sub- 
Himalayan tract from the Indus eastward and throughout the forests of India 
and Burma. It is largely cultivated in the plains as an ornamental tree. 

Most of the species yield a Gum which seems to be Imown by a generic name, Gum. 
sem-ki-g6nd. It is as a rule too little soluble in water to be of great value. 

That from »• retusa (semla gdnd) is very like gum arabic. It is eaten by the 
poorer classes and is used to waterproof terraced roofs, and also medicinally 
as an external application to sores. By some Native practitioners it is re- 
garded as emmenagogue and dim’etie. In the report by Dunstan, republished 
in The Agricultural Ledger (1900, No. 12), it is pointed out that the gum absorbs 
more than twice its own weight of water, and that a 10 per cent, solution yielded 
a thick mucilage wliich could not be manipulated. Several firms of brokers were 
asked to report on the gum. The estimated value was from 10s. to 20s. per owt. 

They did not consider the gum of any commercial importance. It must, there- 
fore, be regarded as mainly of local interest. The export from Dehra Ddn 
amounts to about 2,600 maunds per annum, and the local valuation is about 
Rs. 1“8 to Rs. 2-8 per maund. 

Several species are reported to 3 deld OiIjS, e.g. b. aeuwinetta, b. towentoatt, oils, 
etc., but information as to their economic use (if any) is wanting. The bark 
of B. purpurea is used in Dyeing and Tanning and that of b. reiceTnona Dyes and Tans, 
in dyeing. The latter produces at first a dirty red colour, but the dyed 
article having been worked up in mud for some hours subsequently appears 
black or nearly black {Note by Conservator Nor., E. Giro. Burma, 1896). 
jt(f uMnin is, however, principally noted for the Fibres afiorded by one or two Fibres, 
species. A cordage, strong but not dmable in water, is made from the inner 
bark of B. racemosa. According to Dodge, this being very tough has been 
employed in India in the construction of certain bridges across the Jumna. The 
stems are usually cut in July or August. Concerning the strong cordage prepared 
from the bark of b- VaUiu a full account is given in the Dictionary {l.c. 424) 
and need not be repeated here. It is a very important article with the hill 
tribes. The malu fibre is one of the few that will stand to be dyed, bleached 
and worked up along with wool (Watt, Res. of Brit. Ind., 1894, 16). In certain 
districts ropes are made from it in two wayB. Either real fibres of the branches 
are extracted and twisted into ropes or the branches are simply split up and 
used as natural ropes. They are known in the Pan j 6b as uddla and are ex- 
tensively employed for tying slates and thatch on to roofs (Gee, Monog. Fibrous 
Manuf. Pb., 1889-90, 5). The shoots are said to grow as much as 60 feet long 
■m one. year;-. 

Whilst it may be said that most of the species eninnerated above are used Medicine, 
in some way in Native Medicine, almost every part of b. variegata is so 
used. The bark, flowers, and root are triturated in rice-water for use as a 
cataplasm. A decoction of the’ root is giveh in dyspepsia, the flowers are taken 
with sugar as a laxative, and the bark is regarded as tonio and anthelmintic. 

The medicinal use of the gum of B. retusa has already been mentioned. 

B. tomentosa is said to be antidyseuterio and to be useful in liver-complaints. 

The leaves of b. VaiiiH are demnlcent and the sOed^ tonic and aphrodisiac. 

The acrid leaves of B. tnaiabarica. kba used aS Fobn in. 'Burma and Bombay, Food and 
and elsewhere the young shoots ate- eatbn as a vegetable. The flowers E'odder. 
of it. purpurea are Used in curries as A, ]^ot-]S©tb -cir are pickled. The leaves 
form a pattle-FoDDER. The buds and se’eite df ‘ b, raeernosa are eaten by 
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ISTatives and the leaves are relished by buffaloes in. N. India. The seeds of 
JB. vaniH are eaten raw or Med, and the young pods of this species and 
also of JB. vMvieaata are cooked and eaten by some of the hill tribes. The 
Timbeb of «. purpurea is used for agricultural implements, but of the other 
trees of this genus the wood is mainly useful for burning. The _ leaves of 
JS. rariej/ata and i*. racentoaa are made into cigarette-covers those 

of the former are said to be exported to Sind and Persia, while the latter 
in the Thana district alone bring a revenue of Bs. 1,500 a year. Tho.so of 
Jl. Vtihiii are made into cups, platters, etc., and the bark of this climber, as of 
js. niaeroataehyfi, is used for matchlocks. Finally, the leaves of imeeiufisa 
are worshipped at the Dasara festival. 

BEADS.— These may be referred to three groups :— 

(1) Mineral, including glass and stone-beads, alabaster and metal 
ornaments, etc. 

(2) Animal, including bones, corals, pearls, shells, etc. 

(3) Vegetable, including flowers, fruits, seeds, etc. 

(1) In the Minebai. group there is a large import trade, especially from Italy, 
ill glass beads. The value of the trade in 1902-3 was Es. 16,51,325, representing 
14,437 cwt. of goods, and in 1906-7, 22,520 cwt. or Rs. 24,02,442 (see Glass, 
p, 563). A considerable internal trade is also done in the cheaper kind of stones 
which are collected on the mountains of India and Burma, as also brought 
across the northern land frontier (see Gem Stones, p. 560), Small beads made 
of various metals are also common, the more elegant being gold beads mixed 
with pi'ecious stones or coral. 

(2) Personal ornaments derived from the Animal kingdom are chiefly Cowrie 
and Conch shells (see Shells, p. 989), feathers of birds, skins, furs, horns, bones, the 
smaller pearls, etc. Such information on these subjects as can be here given will 
be found under the respective articles. Birds’ Skins and Feathers (see under Birds, 
pp. 138-42; Bones, p. 169; Hides, p. 639; Homs, p. 645; and Pearls, p. 567). 

(3) In the Dictionary (i., 430-3) will be found a complete enumeration of the 
various plants of which certain parts are used for beads, rosaries, garlands, etc. 
In the more important instances the domestic uses will be found under the plant- 
names in their proper alphabetical positions — ^Adhatoda, .ffigle, Coix, etc., etc. [Of. 
Vietix, Agri. Ledg., 190 A No. 6.] 

BECHE-DE-MER : Sea-slug*; Tripang; Suala, Swalloe, 
OP Swallow, etc., names given to various forms or qualities of tlie 
Edible ; Thurston, Mar. Fa. Rameswaram, Mod!. Cent. Mus., 

sc. ser., 1887, No. 1, 15, etc. 

Habitat. — These edible Sea-slugs are found on the coast of the Moditorranoaii, 
the Eastern Archipelago, Australia, Mauritius, Ceylon and Zanzibar, whence tluiy 
are occasionally brought to Bombay for re-export to China. Several specios are 
found on the shores of the Andaman and Laccadive Islands and on tho Burmese 
coast, particularly that of the Mergui Archipelago, where they are collected from 
the Nicobar Islands, the Maldives, the Giilf of Man6r, etc., cured and sent to 
China via Burma and Madras ports. It is, however, mainly from Now Caledonia, 
Tahiti and the Fiji Islands that China is supplied. 

Preparation. — Yetj little of a satisfactory nature is known regai’ding the 
Indian and Burmese species and qualities ; the methods of collection, curing and 
drying ; system of packing and exporting ; chief towns concerned in the trade ; 
seasons of collection, prices, etc., ,o£ these edible products. In fact very little of a 
practical nature has been contributed since Capt. Andrew Cheyno wrote his a< 3 Count 
— an abstract of which wiU be foimd in the Dictionary. Mr. Thurston tolls ns that 
“ The Tripangs are collected by Natives, as they lie on the mud at low water, and 
placed in a cauldron which is heated by a charcoal Are. As the temperature 
rises in the cauldron, the still living , animals commit suicide by ejecting their 
digestive apparatus, etc., and become reduced to empty membranous sacs, 
winch, by loss of water consequent, on the temperature to w'liich they are exposed, 
shrivel up considerably. At the .epd of twenty minutes or half an hour the 
boiling process is stopped, and then the same process is repeated for a similar 
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time. Fin<ally, they are arranged in ox'der aecprd:ing to their size, and are then 
ready for shipment to China.” 

Trade. — The tripang is highly esteemed as an article of food by the Chinese 
and Japanese epicures. Minced down it is made into a thick gelatinous soup. Soup. i 

It is seldom used by the Europeans in India, but is reported to be a favourite 
article of diet with the colonists of Manilla. The trade retmms usually record 
a fairly large trafifin to and from India and Burma. The foreign imports of Imports aud 
India during 1901-6 averaged about 28,000 lb., valued at Rs. 10,000, and these 
came from Ceylon, tlie Straits Settlements and Hongkong, and were consigned 
to Madras and Burma. In 1906-7 the actual imports were 6,744 lb., valued 
at Rs. 2,796. Formerly, of the exports of Indian Beche-de-Mer an average 
of about 100,000 lb., valued at Rs. 24,000 a year, went from Burma and Madras 
to the Straits Settlements. But within recent years the trade seems to have 
been declining, the exports in 1903 having been approximately 32,000 lb., 
valued at Rs. 6,000. Since then, however, they have fluctuated greatly, and 
inl906~7 were 44,468 lb., valued at Rs. 14,343. [(7/. Barbosa, Coasts E. Africa 

and Malabar (ed. Hakl. Soe.), 165; Forrest, Voy. Mergui, 1783, 83; Milburn, 

Or. Comm., 1813, ii., 305 ; Raffles, Hist. Java, 1817, i,, 203-8 ; Royle, 

Prod. Isinglass, 1842, 54 ; Crawfurd, Diet. Ind. Isl. and Adj. Count., 1856, 440; 

Collingwood, Ramhles of a Nat., 1868, 150 ; Mason, Burma and Its People, 303, 

728 ; also (ed. Theobald) i., 20 ; Hunter, Imp. Gaz., x., 295 {Expt. from 
Nicdbar8).'\ 

BEES : BEES’- WAX, BEES’-DAMMAR AND BEES’- 
HONEY. — It has to be admitted that in India Bee-culture takes a 
remarkably subordinate position. Whilst met with occasionally on the 
hills, it is a completely neglected industry on the plains as a whole. 

This circumstance is doubtless an expression of the influences, whatever 
these may have been, that consigned horticultural and dairy operations 
to village artificers rather than to farmers or. agriculturists proper. 

The religious sentiment against taking life may doubtless have had 
a restricting power, and perhaps the climate and the seasons of flowering, 
together with the nature of tropical vegetation, may have been ascer- 
tained to be unfavourable, and thus have acted prejudicially against the 
establishment of regular bee-culture. But while there is no organised 
industry, bees exist plentifully here and there all over India and Burma, 
in a wild or semi-domesticated condition, and supplies of both honey 
and wax arc plentiful and of fair quality. It seems to be generally 
upheld in India that bee-culture is impossible in regions where species 
of do not abound. 

The following may be given as the chief honey and wax-yielding bees 
and the products derived from them, together with the references to 
standard works regarding the same : — 

I. BEES ; Home, Trans. Zool. Soc., vii., 181-4 ; Dale, Bees, and 
How to Manage Them, Agri. Oaz. N.-S. Wales, 1898, ix., 791-5, 1286-8, 

1397-1401 ; also Pender, Prod. Honey, 796-802, 899-907 ; Hooper, b 484-7. 
Agri. Ledg., 1904, No. 7, 73-80; also Bept. Labor. Ind. Mus., 1903-4, 

25-6. 

(a) Apis dorsata, Fabr. ; Bingham, Fa. Br. Ind. {Hymenoptera), i., 557. The Rock Bee. 
WitjT) Bee or Rook Bee of India : the vowra,, khagp,, konegi or konge, dangara, 
sarang, bhammar, mahal, mahuk, bhavra, lywai, aghyd,, age, iogri, tagara, bhaga- 
mohu, pedda-pera, peria-them, perai-tenai^egalu„ matal-teni, pya-gyi, etc. 

Habitat. — Found throughout India and .Burma, but rarely ascending the hills 
to altitudes above 2,000 feet. It would seem to be most prevalent in localities 
where species of stroMianthes abound, and fs reputed to move from one 
locality to another with the somewhat epa^odioi. dowering of the plants on Largest Indian 
which it seeks for its supply of honey, etc. . Bmgham remarks, “So far as Species, 
my observation goes, Apts Horsatn, Fabr., the IfKCgest of the three spe^eg,. jn 
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its wild state builds its combs exclusively more or loss in the open — that is 
to say, on the undersides of the branches of large trees, in caves or under over- 
Oombs. hanging rooks, in bxiildings, etc.” The combs are three to five feet long, and 

two feet or more deep ; they eonast of cells that are 4| to the inch. Only oc- 
casionally is a second comb built, side by side with the first. Some of these 
combs weigh as much as a maund, and an average one gives from 10 to 20 lb. of 
honey and from 2 to 3 lb. of wax. Mr. J. D. Douglas’-s note in the Dtobnon/ (Z.o. 435 ) 
fiu’nished the following reasons against the systematic cultivation of this species: — 
1 . It b\iilds naturally in the open. 2. It makes as a rule but one comb, so 
that honey cannot be removed without destroying the brood. 3. Its comb thoxigh 
large is not so great in cubic capacity as the combs of the ordinaiy domestic 
bee of Europe (.4. meiH/Bra). 4c. It is only met with in tropical countries. It 
may be added that it is a vicious, intractable insect. 

Indian (6) A. indlca, Fabt.; Bingham {l.c. 658); the Indian Semi-Domesttgated 

Semi- Bee: the Hill Bee; the Tkee Bee of Indian writers, or sathpuria, satha, 

JDomesti- sateri, mipada, moliury, moliri, aira, ngap, yung, manchtilr, doar, doyer sudld, 

cated satde,, Jcol, tudir-jen, aduhu theni, ihord egalu, pya aung, etc. 

Species. Habitat.— Found throughout India and Burma and ascending the hills to 

9,000 feet. In the high altitudes of its area, such as Bhutan, Hazara, Kashmir, 
Khasia hills and Simla, the insect seems to become larger than when met with 
in the plains and lower hills. Unlike --i. dorsnta it does not as a rule live 
in the open, but chooses hollow trees, overhanging eaves, crevices in walls, etc., 
and shows a preference for proximity to human dwellings rather than for the 
OoBibs. hearts of forests or the faces of inaccessible rocks. There are several combs, one 

above the other, hence the name sathpuria or seven-layered. The cells are about 
Yield. to 6 to the inch. The yield of honey from a fair-sized hive would be from 

10 to 40 lb., and of wax from 2 to 10 lb. 

Domestioatioa Mr. G. Minniken. in a report pubhshed in the Dictionary (iv,, 268), gives 

in Xmperate interesting account of the degree of domestication practised on the 

Tracts. Himalaya, and that may be here epitomised since it is fairly representative 

of the bee-cultm'e of India. In Beshahr, he says, houses — one, two or three 
stories high — are often specially kept for rearing bees. In these, small recesses 
are made in the walls, two feet apart and closed on the outside by a wooden 
panel in which an entrance hole is made. A man is usually in charge of each 
such bee-house, whose duty it is to prevent over-swarming. This is effected 
by giving each colony ample room, and sometimes by clipping the wings of the 
queen. He has also to keep the apiary well stocked with early swiirms, and 
to guard it against the rapacity of bears, martens, hornets, caterpillars, etc. 
Stocking is most generally effected by capturing wild swarms and bringing 
these to the apiary. But where bee-culture on a large scale is not contemplated, 
it is customary for the hiU people to provide one or two recesses in the walls of 
the ordinary dwelling-houses in which a few swarms may be reared. In the 
Simla district it is believed the best honey is procured in localities whore 
jpieeti'anfhtts fiigostis (the pekh) abounds. 

The Bashahr system is followed in Ohamba, Hazara, Jhelum, Kangra and 
Kullu. Swarms are looked for in the jungles, and carried off to the zamindar’s 
K-ashmir Bee. house. In Kashmir, a honey-bee — manchtilr — is almost completely domesticated, 
• 1 , and seems to be a variety of A, inaicn hardly separable from A., In 

the Khasia hills a somewhat similar semi-domestication exists, the swarms being 
captured in the jungles and kept in small boxes under the eaves of the houses. 
Smallest (c) A. florea, Fabr.; Bingham {l.c. 669). This is the smallest of the three 

‘ Indian Bee. Indian bees, but with A. inaicn is much more closely allied to the European 
honey-bee (A. meiufera) than to the Indian rock bee (a. dm-snta). 

Habitat. — It has been coUeoted in Bengal, Assam, Btuma, Madras, Malabar, 
Central Provinces, Central India, the United Provinces and on the Himalaya 
from Kumaon and Sikkim. It might in fact be viewed as a slightly more 
Semi-tropical tropical species which displaces t6 a large extent the western and northern a. 
Specicfi. inaiB». It has been called ElOweb Bee by some writers, and appears to bo iho 

hdty&l, Umai, inxdhi, zinya, hol-jm, hm-buthem, thodi-pera, pullu-egalu or puUa- 
Comba. tenai-egaki, yin-pya, etc., etc. Its combs' consist of cells that are nine to the inch. 

It would appear frequently to build in the open a single comb suspended from 
branches of trees or rather thorhy btohes, especially near river-banlcs, but 
sometimes it selects cavities in walls or hollow trees, or builds under the cornices 
or other protecting parts of • houses. It is a comparatively harmless insect, 
and about the size of the fly. It is probable that the moftri o? 
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morhi bee of Khandesh, fomd on bushes in the vicinity of large expanses of Khandesh Bee. 
Stromifinthes, is but one of the many varieties of this species. 

The honey it affords is but small in quantity, and when found on trees is 
thin in quality. It appears to improve when produced within large combs 
in protected hives. In Burma (Kachin country) a sort of domestication has Burmese Bep- 
been attempted apparently with this species, though with little success. Ac- culture, 
coring to some writers its honey is superior to that of the other two species, 

J n Burma as a whole, however, aovuntn is regarded as the most valuable 
insect, though it is never domesticated in any way. 

[The following additional works may be consulted : — Linschoten, Voy, SI. 

Ind., 1598, i., 21, G7, 130 ; Ain-i-Ahbari (Gladwin, trausl.), ii., 37, 80, 95 ; Hoff- 
raeister, Trav. in Ceylon and Cont. Ind., 1848 (Bngl. transl.), 339 ; Adams, 

Wand. Nat., 1867, 80; Lewin, Wild Races S.E. Ind., 1870, 80; Hoey, Monog. 

Trade and Manuf. N. Ind,, 40; Douglas, Handbook Bee-keeping Ind,, I88i; 

Bingham, Journ. Bomb. Nat. Hist. Soo., 1888, iii., 183 ; Cunningham, Plagues 
and Pleasures of Life in Beng., 1907, 34-9, etc.] 


II. BEES’-WAX. — Tliis substance is best known by the following D.B.P., 
names — mom, sinth, mena, min, mozhukin, mainam, mezJiuka, lelin, 'phayoni, iv., 263-71, 
and in the classic — madhujam, siktha, shama, etc. Wax. 

The observations already made regarding the species of bees met 
with in India afford incidentally certain particulars regarding wax. 

It may, however, be useful to disregard the individual insects and to 
bring together provincially the particulars available regarding the centres 
of supply. The season for making wax would appear to be the hotter Season of 
months, viz. April to June. The separation of the honey from the wax 
is usually done in the crudest manner possible by the persons who collect 
the combs. Kefinement is rarely practised, but adulteration is not 
usual, and although under the Indian sun it might be readily bleached. Bleached. 
Indian wax is rarely so treated, hut on the contrary is purposely coloured Coloured, 
with turmeric. It is made up in halls, rolls, cakes or blocks, sometimes 
moulded and at times even as much as 2 feet in diameter and 6 to 9 inches 
in thickness. 


Hooper’s paper (Z.c. 82-100) should be consulted for fuller details, but the 
following abstract may be useful : — 

Bengal. — Supplies are drawn by Calcutta from the Sundribans, Chota Regions of 
Nagpur, Chittagong, Darjeeling, Bhutan and Nepal. It would appear that S“PPly- 
average qualities realise from Rs. 63 to as much as Rs. 76 a maund. It is Calcutta, 
largely consigned to Singapore and the Straits Settlements. 

Assam. — The dealers in wax reside in Sylhet, and they derive their Sylhet. 
supplies from the Khasia hills and wild tracts beyond the frontier. Naga wax 
is usually sold in rolls east in bamboo moulds. Assam wax is of inferior 
quality as a rule. . 

United Provinces. — The right of collecting honey and wax is leased, 
but a decline in the supply has recently taken place. It is drawn from 
the Eastern Dun Forests, Khan, etc. The trade is chiefly in the hands of 
traders resident in Saharanpur. It fetches about 11 annas a pound, the im- Saharaupur. 
ported foreign bleached wax realising about 9 annas. 

Central Provinces. — It has been stated that the forests of these provinces 
are capable of yielding 500 maunds of honey and 100 maunds of wax 
annually. In Ohadgarh bees axe so plentiful that it is impossible to beat 
the forests for big game. Ratgaxh hill has been described as a “hive of Eatgarh. 
bees.” The following are the chief localities of supply in alphabetical 
sequence of names— Betifl, Chanda, Chhindwara, Daanbh, Hoshang&bdd, Jabbal- 
pur, Mandla, Nimar, Raipur, Sambalpur and Waxdha. Wax fetches’ locally, 
according to quality and season, from 3 annas to 12 annas per pound. There Seasons, 
are said , to be two seasons for collecting— Apjril. to May, and again November 
to December. \ \ . 

Panjab. — ^Bee-culture and the oolleotiqii of honey and wax from wild 
bees seems to be confined to the hflly oOunisry; .Thb districts most famed are Supplies of the 
Bashahr, Chamba, Hazara, Jhehiin, Kangra,.K^iJEaBr, Kuilu, Simla, etc. Certain 
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particulars have already been given of these localities that need not bo repeated. 
The Bashahr supply comes usually to about 20,000 lb. of wax that is sold at tho 
Rampiir. annual fair of Kampur. In Hazara, bee-keeping is practised for tho stikojif tho 

honey, and the wax obtained appears to be largely used up locally. Jji Kangra 
it is .said 2 to 3 maunds of the annual productions are employed hy tlio hra.s.s ajid 
coppersmiths in moulding their wares. In Hazara the honey _i.s collected in 
November, in Hullu during July and again in October, while in Chamba the 
Seusons. seasons are May to June and September to October, and in Kashmir it is gatlau'od 

from September to October. The hives contain from 20 to 40 lb. of honoy 
and 2 to 4 lb. of wax, 

Afghanistan. Kuram Valley and Atghanistan. — ^Bees are believed to be extensively kept 

by the hill people, and the produce is to some extent exported to India. 

Rajputaaa.- — Honey and wax are collected at Ammer, Baojari, Dewari, 
Mandla, and Todgarh, but the supply of wax is very small. 

Bomliay.— The honey and wax of this Presidency are drawn mainly 
Khaiulesh, from Khandesh (Satpura moimtains largely) and the Deccan. The chief localities 

are Belgaum 1,6001b.; Dharwar, 1,6001b.; Kanara, 3,000 lb.; Panch IVIahals, 
4,000 lb.; Ratndgiri, Satpuras, 500 lb.; Satara, 560 lb.; Salsette, etc. 
The figures denote the approximate annual supply. Locally it fetches from 
4 to 10 annas a seer (2 lb.) ; the Bombay maund in soiiae returns is 28 lb., and the 
Prices. price of wax per such maunds is quoted at Rs. 14 to 20 ; in other cases the maund 

i.s 40 lb. and the price returned as Bs. 25 to 80. The wax is said to be usually 
about one quarter the value of the honey. The exports from tlie Pi'esiden<iy 
go mainly to the towns of Bombay and Goa. 

Berar. — The districts most noted are Ellichpur, Mangrul, Melghat, and 
Wun. The supply is not large, and the local price is about 4 annas a pound. 
Madras. Madras. — Bees are met with on all the mountains and low hills of the 

Madras Presidency, but the following are the chief centres of supply in alphabeti- 
cal sequence of their names : — Bellary, 800 lb.; Coimbatore, 8,000 lb.; Cudda- 
pah, 3,600 lb. ; Ganjam, 1,600 lb. ; Godavari, Kistna, Karnul, 6,000 ib. ; 
Madura, Malabar, 200 lb. ; Nellore, 600 lb, ; Nilgiri, North Arcot, South Kanara, 
Trichinopoly, and Vizagapatam, 700 lb. The figures give the annual supply 
of each of the places named. The Madras ma\md is 26 lb. and wax is said to 
Prices. sell at from Rs. 10 to Rs. 20 a maund, but it is often to be had at 4 annas (say 

Rs. 6 a maund) or it may fetch as much as 12 armas a pormd. 

Burma. Burma. — Following the system pursued with the provinces of India, 

the following may be mentioned as the centres of Burmese supply : — Bhamo, 
Chindwin, Katha, Mandalay, Minbu, Pyinmana, and Tenasserim. In the Upper 
Upper _ Chindwin there seems to be a prosperous trade in honey and wax. It is brought 

Chind'svin, Kabaw valley. In the lower Chindwin, Mankadaw is the mart. 

It is probable that the total supply from the Chindwin comes to something like 
4,000 to 6,000 visa (viss — 3-66 lb.). The rate at which it is sold comes to about 
10 annas a pound, but in the towns a much higher figure is quoted. In Tonas- 
serim it averages from 9 annas to Rs. 1-6 a pound. It is impossible to give even 
an approximate estimate of the Burmese total production, but wax is largely 
imported, so that there cannot be a margin for export. 

Chemical Investigations. — Hooper, concluding his report on the 
extensive series of samples that had been placed in his hands for 
chemical examination, says ; “ In studying the tables of analyses ” 
— dmwn up as the result of the investigations conducted in the 
Indian Museum — “ two very interesting facts will he revealed. The first 
vXe'^“‘^ is the lower acid value. of Indian bees’- wax ; this indicates a different 
ratio between the cerotic acid and mjtricitin compared with that of 
Uniformity. waxes from other parts of the world, and the second is the uniformity 
in composition of the secretion of the three kinds' of Indian bees 
representing the Apis family. The appearance of the wax from the 
three species gives no clue to the origin, and although there are two or 
three somewhat abnormal deviations ihom the average on account of the 
high saponification value and the wide range of the iodine value, there is 
No Adulteration, very little, if any, suspicion of adulteration. The wax from the combs of 
Apis ilnvHntUf A4 iHdieu, siiiad A, Jiorea is, therefore, practically 
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identical in composition, and a combination of tbe wax of one species with 
that of another cannot be regarded as a fraudulent admixture. It must 
be admitted, however, that the Apis dorsatUf because of the much 
larger comb it manufactures, is the chief source of the bees’-wax of 
the country.” “ It is satisfactory to record that out of 64 samples 
collected from different parts of India only 3 were really adulterated, 
or less than 5 per cent, of the total, and there is no evidence that the 
sophisticated wax was a native product or was manufactured in the 
country.” 

Uses of Wax. — It is perhaps hardly necessary to mention the uses Uses, 
of wax. The introduction of paraffin and other composition candles has Candies, 
removed, to a large extent, the demand for wax to be used as votive 
offerings at the temples and churches, Jahangir {Menwirs (Price, transL), 3) 
alludes to camphorated wax lights used in the palace. It is, however, 
required by the silver and goldsmiths, also by brass and copper foundry- 
men, to give finishing touches to their moulds and to be subsequently 
liquefied and dispelled by the molten metal pom-ed into the matrix. Moulding. 
There is a considerable demand in Burma for it, accordingly, in 
the workshops that turn out the brass idols of Buddha. Wax is 
also fairly extensively employed as a resist in certain stages and 
methods of calico-printing {Ind. Art at Delhi, 1903, 229-30, 259-67). Oaiico-prinOng. 
Lastly, it is largely used by. the shoemakers of India. In Medicine Medicine, 
wax is extensively employed in the preparation of ointments and 
plasters. 

Recently some interest has been observed in a substance called 
“ propoKsine,'*’ derived from the propolis of bees (see below) by dry dis- “ PropoHnne." 
tillation. It is said to destroy all known bacteria without danger to 
human beings. 

Wax Trade of India and Burma. — ^During the past twenty years the ^ade. 
exports of wax have practically remained stationary. The highest figures 
occur in 1905-6 — ^viz. 8,593 ewt., valued at Rs. 7,31,320, and in 1894-5, 
namely 7,487 cwt., valued at Rs. 7,05,247 the lowest in 1896-7 — viz. 

3,142 cwt., valued at Rs. 2,76,190. In 1906-7 they were 8,162 cwt., 

Rs. 5,96,009. The major portion of these exports go from Bengal, 
and the chief receiving countries in 1905-6 were Germany, 2,864 ; 
the United Kingdom, 2,609; Belgium, 988; Straits Settlements, 622; 

United States, 408 ; France, 406 ; all other countries making up the 
balance of 8,593 cwt., the exports for the year. [Cf. Milburn, Or. 

Oomm., ii., 315.] 

III. BEES’-DAMMAR. — Bingham, Fa. Br. Ind. {Hymenoptera), D.E.P, 
i., 569-64; Cooke, Gums, Resins, etc., 1874, 95-7 ; Hooper, Agri. Ledg., iii., 17; and 
1904, No. 7, 79 et seq. The Dammar Bees, as the little insects that afford 32o?2’ 
this substance are called, belong to the genuB Melipoua, or, as it has been ^ees’-* 
called, Trlf/otut. A resinous substance employed by several species of this Dammar, 
genus in forming their nests, is an article of commerce. It has been said 
to be chemically allied to propolis, the substance used by the domestic bees Propoiu, 
to repair injuries to their hives or to stop up useless and objectioiuible 
openingvS. These very minute and stingiest bees are, met with all over India . . ; 

and Burma. Among the collections recently brought together some ,40 . . . ; 

samples of wax, honey, etc., were identified, through the insects that accom- 
panied them, as being the product of species of Meliponn. These came 
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from tile following localities, tiie figures denoting the number of separate 
samples to hand : Almora (2), Basin, Belgamn (2), Betul (3), Chhindwara, 
Coimbatore (4), DamohjDehraDun (4), Dharwar (2), Kanara (2), Khandesh 
(3), Madura, Nellore, Nilgiris (2), Paneh Mahals, Eaipur (2), Eatnagiri (3), 
Eawalpindi, Sambalpur, Singbhum, South Eanara (2), Tenasserim and 
Tinnevelly (2). It will thus be seen that these insects are practically 
distributed all over India and Burma, and perhaps to a greater extent 
than was known to Bingham when he wrote his Hymenoptera. That dis- 
tinguished author describes twelve species, of which 3IeU‘pona Imvieeps 
of Tenasserim is the most interesting, since it afiords (or at all events, is the 
chief source of) the resinous substance known as Pwe-nyet. The follow- 
ing are the vernacular names for the specimens of Melipona recently 
procured : — hunti, hole, huntali, poye, nasari, hMnhwa, hankua, misri, nasri- 
jen, kosutteni, kulUada, musuruteniga, moye hyah, etc., etc. 

PWJ^-NYBT , — The insects referred to are said to build nests in hollows within 
trees, crevices among rocks, and sometimes in holes in stone walls, etc. The interior 
surfaces of the nests are lined with a resinous substance, and the entrance is 
often formed into a beautiful projecting funnel also composed of a resinous sub- 
stance — the product for which these insects are valued. When the nests are small, 
the resinous substance (or bees’-dammar) is not collected, but in the case of a., 
iteiiicejtfi “ the trumpet-shaped structure of resinous wax which very often forms 
the entrance to the nests ” projects from the hole in the tree for a foot or more. 
“ Horne gives an interesting accoxmt of the finding of the nest of rnfieovniH, 
and states that the hollow in which it was built was coated all over with a layer 
of black wax, and that the cells, containing a dark honey of excelleiit fiavour, 
were globular in shape, pendent side by side from the roof.” iM. ritfiaorHin 
is apparently the only Indian species that has been systematically described. 
Whether the forty odd samples indicated above are one and ail derived from this 
or from several species has not as yet been ascertained. Horne’s description of 
the resinous lining and the comb is most valuable. Mr. Parish is careful to advise 
us that he had not seen the interior of a hive of the pwe-nyet, but he suggests 
that the external trumpet-shaped structure may be constructed by the bees from 
the resin of Mropea oaornta and other trees mixed with the oil of iMpfero- 
carpna iwvis. Hooper {Bept. Labor. Ind. Mm., 1904-5, 23-4) furnishes a report 
on two samples examined by him. It is, he says, a peculiar compound of various 
resins and gum-resins. In a fresh state it may be moulded to any shape. Its 
constants were determined as well as its solubility in alcohol and ether. ^ He 
promises a full report in the future, but for the purpose of comparison has specially 
studied the resins and oleo-resins of Mopeu, VaterUi, ftfuetrlttm, and tinpUiro- 
t'arpna. So far, therefore, Hooper seems to confirm the popular opinion that 
pwS-nyet is composed of certain gums and resins collected by the insects froui 
trees. Speaking apparently of the wax of the combs, Hooper further observes : 
“■ The wax of the species of .’wre/ijjoim has quite a different character and com- 
position compared with that of the true bees. The blackish colour, sticky 
consistence and higher melting point, acid and iodine values readily distinguish 
it.” According to Greshoff and Sach {Pharm. Weekblad., 47, 933), the substance 
consisted of a mixture of 84 parts resin, 12 parts wax with 4 parts of an impui'ity 
insoluble in alcohol. The resin melted at 60° and the wax at 66°. Birt it is not 
quite certain whether they had examined the true wax or the pwe-nyet. 

Uses of Pwe-nyet. — “ The resinous product collected and used by the 
bees in making their nests is called ^pwi-nyet’ by the Burmese, and after 
boiling in water and mixing with earth-oil or petroleum, it is largely used for the 
caulking of boats. The right of collecting * pwe-nyet ’ is sold by the Local 
Government in Burma and Teaiasseiiin yearly, and forms one of the sources of 
revenue under Mmor Forest Products” (Bin^am, l.o. 660). 

IV. BEES^-HONEY. — Tkb Tbest names for honey are skahad, medh, 
madhu, sahut, saJit, poUe, ten, j0nu,' piyd-ye, etc. The honey-bee would be 
shohd-ki-makhi. 

It is not necessary to deal with this subject in detail after the treatment 
already given to Bees and Wax. The regions of production of the latter are 
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necessarily those of the former. Occasionally, however, the wax is neglected 
and the production and sale of the honey becomes the important aspect. Honey 
is a plentiful wild product over the greater part of India, and is obtained also 
from bees in a state of semi-domestication, chiefly in the hills of the Panjab. It 
is highly appreciated as an article of food by the inhabitants of many parts of 
India. It is also employed to preserve fruits, and in the Khasia hills, apparently, 
human bodies are somethnes temporarily preserved in it. At certaita seasons, 
due doubtless to the flowers visited by the bees, or possibly to the species of 
insect, the honey has intoxicating and even poisonous properties. The honey 
of the various species of Indian bees, mentioned a.bove, at all events varies 
considerably. The most abundant is that of a. a»fsata, which provides the 
greater portion of the honeys of the United Provinces, the Central Provinces, 
Berar, Bombay, Madras and Burma. This is the insect of the Kundahs, the 
honey of which is collected in March and again in September. The March crop 
is the best. Mr. A. Mervyn Smith published in the Statesman in 1895 a most 
instructive account of the Honey and Wax collection of the Kimdah country. 
As this is representative of the operations pursued in the Nilgiri hills, itr the 
Wynaad, in the Sattyamangalam hills and elsewhere, a fairly extensive passage 
may be abstracted : — 

“ A strong stake was driven into the groimd 15 or 20 feet away from the edge 
of the precipice, as a pm’chase for the rope, as it was being lowered down the face 
0 the precipice. One end of the cane-rope had a double loop, in which a Koo- 
ramber seated himself, his feet being supi^orted by a short stirrup of bark. A 
light, reed-like bamboo, 20 feet long, armed -with a reaping-hook at the end, 
served to cut the combs from the rocks. A small landing-net below the sickle 
received the combs as cut. A light cord, running through a loop about 10 feet 
above the head of the gatherer, and fastened to the sickle-end of the rod, enables 
the gatherer to use the rod as a derrick, which he can raise, lower, and swing to 
any position, without being inconvenienced with the weight of the combs in the 
net. When the net is full, he empties the contents into a large close-framed 
basket lined with leaves, which is suspended from a separate cord ; and this 
basket is drawn up when filled. The occupation of gatherer is extremely danger- 
ous and requires steady nerves. In many cases the men are suspended 400 feet 
fi’om the top of the cliff, with many hun^eds of feet below them to the bottom 
of the precipice. These cane-ropes are immensely strong and stand more rough 
usage than one made of fibre, and they are also extremely light. The sxispending 
I’ope is shifted about from place to place in answer to sigirals with the hand from 
below. Immediately the bees are disturbed, they crowd round the gatherers in 
myriads. The men are literally epvered with a coating of bees from head to foot 
and present a most curious appearance, just as if they were covered with rusty 
chain armour, each link of which is in motion. The pungent smell of the wood- 
smoke from the bodies of the gatherers has a kind of paralysing effect on bees 
and prevents them stinging. The flight of bees thus disturbed could be dis- 
tinctly seen from where we were, half a mile off, and resembled a flight of locusts. 
We could even hear the humming noise made by the irritated insects. In about 
two hours all the combs within reach had been collected and the ropes were 
drawn up.” 

The next most important honey is that of .4, inaiea, an insect found here 
and there all over India, but semi-domesticated in the Khasia hills and the 
raountains of the United Provinces, of the Pan jab and of N.W. Frontier Pro- 
vinces. It is accordingly the chief source of the honeys of Assam and the 
Panjab, and possibly also of Bengal. The third form is hardly a commercial 
article, though when found in sheltered positions it is said to be remarkably good. 
It is the honey of A. fioveu. This is met with in the Central Provinces, Bom- 
bay, Berar, Madras and Bm’ma. Lastly, some of the species of :freUpo»n afford 
honey. This is incidentally alluded to by Hooper all through his re\dew of 
the information recently collected by the Reporter on Economic Products. He 
tells us that it is often tainted with a peculiar odour, and has a bitterish and 
acid taste. It has, however, a considerable reputation in many parts of India 
for its medicinal properties. In some parts of the country (Nellore) the honey 
of the dammar-bee is said to be intoxicating, and in Kanara it is reported that 
the insect is semi-domesticated. [Cf. Institutes of Manu, iii., 119 ; v., 41 ; ^dii., 1 31, 
etc. ; Barbosa, Coasts E, Africa and Malabar (ed. Hakl. Soc.), 167,* Lawrence, 
Valley of Kashmir, 1895, 366,- Journ. Board Agri., 1898, 335-9; Bee-keeping, 
Imp. Dept. A.gri., West Jnd., 1901.] 
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BENINCASA CERIFERA, Savi . ; ^ FI Br. Ind., ii., 616 ; 
CucUBBiTAGE^. The WMte Gourd Melon, fSthd, Jcumhra, etc., an ex- 
tensive climber cultivated in India; native of Japan and Java. 

Sown at the beginning of the rains or in the hot vreather, it continues fruiting 
until the close of the rainy season. The fruit excretes a waxy bloom which it is 
said can be made into candies. The seeds yield a mild, pale Oil. The fruit 
possesses alterative and styptic properties, and is popularly known as a valuable 
antimereurial. It is also'used as a vegetable and in curries or is made into 
a land of candied fruit called heshmi or JiesMm, sold at about 3 lb. to the rupee. 

BERBERIS, Linn. ; FI. Br. Ind., i., 108-2 ; Gamble, Man. 
Ind. Timbs., 28-30 ; PJiarmacog. Ind., i., 64-8 ; Duthie, FI. Upper Gang. 
Plain, !,, 31-2; Hooper, Rusot, in Journ. As. Soc., Ixxiii., pt. ii., 176; 
Brandis, Ind. Trees, 28-30 ; Berbeb,ide.e. 

There are twelve species of Barberry mentioned in the Flora of British India. 
They are not easily distinguishable, and the vernacular names are therefore 
probably indiscriminate. The products are common to five or six Himalayan 
species and may be dealt with collectively. The chief are the following : — 

B, aristata, DC. ; chitra, sd,mlu, hasmal, tsema. 

B. asiatica, Roxb,; Mlmora, mate-kissi, chitra, etc. 

B. Lycium, Royie; kashmal, chotra, amhar-hdria, etc. 

B. vulgaris, Unn.; kashmal, hedana, amharbdris, etc. 

Habitat. — The entire Himalayan districts between 6,000 and 10,000 feet, 
also the Nilgiris, Ceylon, etc., etc. The bushes often constitute thickets many 
miles in extent. 

A Dye is obtained from the roots and stems, which is sometimes used in 
tanning and colouring leather. It would seem that the colour exists chiefly in 
the bark and in the young wood immediately below the bark. In the older wood 
there is less though better quality of dye. Barberry is perhaps one of the be.st 
yellow dyes in India, and the supply is inexhaustible. The seeds yield an Oil. 
The principal use of the barberry is, however, in Medicine, the parts employed 
being the stem, ddrhalad, the fruit, zariahk or zirishk, and the root-bark. 
A watery extract is prepared from the stem and root, called rusot or rasout {Taleef 
Shereef (Playfair, transL), 1833, 87). It is worthy of notice that this extract has 
the same beneficial effects in the treatment of ophthalmia wliich have been 
ascribed by certain Greek and other early writers to mamiras. The plants now 
known in India as mdmirdn seem, however, to be CoitUs Teet«, Wall., Vorydaiin 
Oovuniana, Wall,, and Get-attittm tVallivhianwn, Sweet The juices of the.se 
are still used as applications to the eye, and two of them, at least, contain 
berberine. In later times the barberry appears to have been extensively 
sought by European oculists, and it seems to have been the origin of the 
Lycium, whereof the empty pots were found in Herculaneiun and Pompeii. 
[6’/. Elueldger and Hanbury, Pharmacog., 33-5.] Ber&em-sticks, 1 inch tliick 
and 12 to 18 inches long, are fairly extensively exported from Kangra and thence 
carried all over India (see Coptis, p. 405). 

Trade. — ^Various preparations of the barberry are used infevens, tlie advantage 
claimed over quinine being that repeated doses of berberine do not cause depres- 
sion and deafness. Tlie fruit is given as a cooling laxative to children, and the 
stems are said to be diaphoretic and laxative in rheumatism. Tlie berries are 
dried like” currants,” and thus brought down to the plains. The Trade value of 
ddrhalad is stated by Dymock {Mat. Med. W. Ind., 28) to be Rs. 31 permaund 
of 37 J lb. ; oi rusot, Rs. 8 to 9 ; of zirishk, Bs. J per lb. Moodeen Sheriff {l.c. 1.5), 
however, quotes the wholesale price of rusot as Rs. 36 per rnaund, and the retiiU 
price as Rs. 2^ per lb. He says that the fruit {zirishk) may be had at Rs. 6 per 
maund (w^holesale), or 6 annas per lb. (retail). Kanuy Lail Day gives tlie 
price of the extract (rMsof) as B annas per ib. 

[Cf. Paulus Mgineta (Adams, transh), iii., 239 ; Birdwood and Poster, E.I.<L 
First Letterbook, 480; Clusius, Arom. Hist., in Hist. Bxot. PL, 1605, 163-4; 
Moodeen Sheriff, Mat. Med. Mad., 1891, 13-5; Lawrence, Valley of Kashmir, 1895, 
74-6 ; Kaimy Ball Dey, Indig. Drugs Ind., 1896, 46-7 ; Kept.' Cent. Indig. Druos 
Comm., i., 13; Journ. Linn. Soc., 1891, xxviii., 311-2; Fharm. Journ., 1901, 
321, 402-3, 262 ; Bhaduri, Bept. Labor. Ind. Mus., 1902-3, 28-9 ; Hanauaok, 
Micro. Tech. Prod. (Winton and Barber, transh), 1907, 250; etc,, etc.] 
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BETULA UTILiIS, Don.; FI. Br. Ind., v., 599 ; Gamble, Maw. Ind. 
Timbs., 668; PharmaGog. Ind., iii., 359 ; CupuLii’EHiE. The Indian 
Paper Birch, bhwjpattfa or bhuj-patar, burj, sJidh, taJcpa, phuspat, bhur- 
^apatra, etc., etc. A moderate-sized deciduous tree forming the upper 
edge of arborescent vegetation in the Himalaya {14,000 feet). 

By some of the lull tribes the bark is regarded as more durable than, paper, 
and it is well known as the material upon which the ancient Sansltrit MSS. of 
Northern India were written. It is widely used for writing medicinal charms and 
is said to be found in every drug^st’s shop. Its uses are, however, varied ; for 
wrapping up parcels, for surrounding hookah-stems, for mnbrellas, for water-tight 
roof-lining, and apparently sometimes also for clothing. Minute strips are used in 
certain forms of tie-dyeing. [Cf. Ind. Art at Delhi, 1903, 256.] The younger 
branches are plaited into twig bridges. It has also certain aromatic and antiseptic 
properties. The leaves are lopped for eattle-PoDDER, and the timber is exten- 
sively used in the inner arid Himalaya for building, since it is elastic, seasons well 
and does not warp. [C/. Taleef Shereef (Plajdair, transl.), 1833, 48 ; Lawrence, 
Valley of Kashmir, 1895, 68-9, 79; Journ. Soo. Gheni. Indust., 1900, xix., 1141.] 

Another species, B. alnoides, Ham.; pHyaudish, shdul, shakshin, etc., of the outer 
Himalaya, the lihasia hills and Burma, has a bark which constitutes unimportant 
article of Food with the Lahupas in the moimtain-traeks of N.E. Manipur. 
In the upper tracts of Kullu, where earthenware vessels are procurable with 
difficulty, the outer bark is peeled off in long strips and bound around water-pots 
as a protection. The Timber is valued in Nepal for strength and durability. 

BEZOAR. — Tbis is the padzahr or pazdhr of the early Persian 
writers, a name which usually denotes an antidote or alexipharmic. The 
word comes into English through the Arabs, who wrote it bazahr. The 
true bezoar is a stone or concretion found within the bodies of certain 
animals, more especially the Persian Wild Goat {Capra ceffagrus) 
(Blanford, Fa. Br. Ind. {Mammalia), 503) (see p. 743). 

Sources. — Moodeen Sheriff {Ind. Pharm., suppl., 68-70) says there are many 
kinds or qualities, according to the animal from which procured, such as Goat-, 
camel-, fish-, snake-&ezoa?’, etc. The last mentioned is generally called Snake- 
stone. But there is no fomidation for the very general bielief that snake-stone is 
procured from the head of the snake (see p. 141). Some writers classify the 
bezoars into animal and mineral, the last being a fossil form and possibly often a 
coprolite. So also numerous references are road© by writers on this subject to 
false or artificially prepared hezoars, fabricated apparently from calcined bone. 
■Certain towms are famed for their bezoars, such as Diu and Golconda. 

Chemical Examination. — Dr. Davy was apparently the earliest author to ex- 
amine these stones chemically, and his description of them has been drawn upon 
by the majority of subsequent writers. Taylor formed nine groups, three being 
phosphates (of lime, magnesium, or of ammonium and magnesium), one oxalate 
■of lime, and the five others mostly mechanical or obstructive accumulations 
•such as hair, vegetable-fibre, ambergris, etc. Milburn observes that the genuine 
Oriental hezoar is commonly of an oval form and between the size of a hazel nut 
and a walnut ; the larger it is, the more valuable. It is externally smooth and 
.glossy, and is composed of several layers. The colour most prized is a shining 
olive green. It has a peculiar smeU but no taste. Can be scratched easily by 
a penlmife, and when applied to the tongue or any moist surface adheres firmly 
and absorbs the moisture. The supposed virtue as alexipharmics depends upon 
this power of absorption, but in Europe it has been proved that they have no 
special chemical or mechanical merit in support of their varied reputation. [Of. 
Watts, Dfci. G/iem., 1883, i., 584.] 

BIRDS ; Blanford and Oates, Fa. Br. Ind. (4 vols. on Birds) ; Jerdon, 
Birds Ind., 1862-4 ; Henderson and Hume, Lahore to Yarkand, 1873, 
170-304 ; Hume, Scrap Book ; also Nests and Eggs ; Oates, Birds of Bur- 
mah ; Barnes, Birds of Bombay, 

From the standpoint of utility the study of the birds of India might 
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be referred to several sections, of wMcli the following, taken up in alpha- 
betical sequence, may serve to exemplify the chief facts and products 
of value ; — 

1. Birds associated with Agricultupal and Horticultural 
operations, either beneficially or injuriously. W. L. Solater {Ind. 
Mus. Notes, ii., 119) gives the following as the chief insectivorousj or 

helpful birds : — j -n. i 

Ancentm'inm, the Hedge Sparrows ; iBra<‘Uupt<s%'%itnnw, Ground Babblers ; 
CaprimuigitXm, Goatsuckers ; Cei'tuuate, Creepers ; f'ovat'Mtim, Boilers ; 
CrateropoiUrim, Babbling Thrushes ; Cueuuatti, Cuckoos ; eypneiuiw. Swifts j 
UtlcrurUim, Drorigos or King Crows ; XHvutidinidm, Swallows ; Mjtcniidm, 
Shrikes and Minivets ; XiiotrtcMnm, loras and Green Bulbuls ; Meropi/fte, 
Bee-eaters j Mntavmuim, Wagtails and Pipits; Museivapuim, Fly-catchers; 
jparaaoxorrutmnm, Crowtits ; Jpieiam, Woodpeckers ; inmate. Ground Thrushes ; 
stiiUeiiiinte, Bed-starts and Robins; SascieoUnte, Chats; SyivUXte, Warblers; 
Timeiiinte, Solitary Babblers ; vt'oaoniate, Trogons ; and iipuptafe, the Hoopoes. 

In addition to these the following partake of a mixed diet, and are partly 
insectivorous and partly fruit and grain feeders: — .iitituuam, Larks; 
itvaeitypoflinos., Bulbuls ; XHeteitlte, Flowerpickers ; X'ehiyiliUUe, Finches ; 
Gvuiatv, Cranes; TAmicoite, Waders of all sorts; xeemrinUTte, Sun-birds; 
maoiuite, Orioles ; otuuate, Bustards ; Paetme, Tits ; jpJiasta niafu, Pheasants ; 
n<fiiia<e, Bails ; sihUnte Sibias, White-eyes, etc. ; simate, Nuthatches ; 
&turniate. Starlings and Mynas ; Tetraonitite, Partridges ; Tnt-dfate, Thrushes ; 
and itirnicStUe, Button Quails. 

It is highly important that the majority of the above-enumerated families of 
birds should be protected against ruthless destruction. Tho conditions and 
necessities of India are, however, so very different from those of Europe that 
legislation, easy of application in the latter, often becomes next to impossible in 
the former, where the customs of the people, their complex vested interests, their 
immense numbers and the vastness of the territory they occupy, are facts of 
supreme moment in the enforcement of even urgentl 3 ?’ needed legislation. To 
Surgeon-General George Bidie, C.I.E., is due much of the credit for bringing about 
the existing Indian legislation for the protection of birds. In 1887, however, the 
Government of India brought into force a law for the “ Protection of Wild Birds 
and Game” (Act xx. of 1887): this allowed Local Governments to define 
Wild Birds and to fix the required close season within which it became illegal 
to possess or sell certain birds. But as its operations were more or less restricted 
to Cantonment and Mtmicipal limits it exercised little repression on the xnost 
objectionable aspects of the traffic, namely, the slaxighter of plumage birds in 
the rural tracts. Accordingly first the Madras, then the Bombay and fiirally 
the Panjab Government sought permission to extend the provisions of that 
Act. 'Philanthropic institutions and individuals also continued to press on 
the attention of the Government of India the desirability of amending the 
Act. After a full consideration of all the circumstances and evidence His 
Excellency Lord Curzon in Council issued a Notification (Sept. 19, 1902) which 
prohibited the taking by sea or by land out of British India skins and feathers 
of all birds other than domestic except (a) feathers of ostriches and (b) skins 
and feathers exported as bona fide specimens illustrative of natural history. 
Thus an effectual check has been given to the reprehensible and destructive 
traffic, for since no foreign market is now open to the fowler, the tradf? is prac- 
tically destroyed. [Gf. Journ, Bomb. Nat. HiM. Soa., iv., 124:.} 

But fortunately few of the purely insectivorous birds are either attractive 
in plumage or in demand as edible birds. The exceptions are all the more 
regrettable, viz. (a) 'The Blue Jay or Indian Boiler, €'»raeift:^ inatett, the 
nilkant, sabzak, ids, pal'd pitta, hattu kadei, etc. — one of the most abundant 
and tj'pical of Indian birds. It is sacred to Siva and a constant associate of 
the homestead and village lands. Its brilliantly coloured blue plumage led to its 
wholesale destruction, many thousands of skins being annually sent to Europe. 
(b) The Purple S\m-bii’d or Honey-sucker, the shakar khora, jugi jugi, than hvdi, 
etc. ; recently a deplorable trade had been organised in exporting tho skins t)f 
this beautiful and most useful bird. Happily the roller and the sun-bird will no 
longer be trapped and snared, for the loss of the foreign market practically 
means the discontinuance of the demand. 
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With regard to the second group it is probable that some of them do more 
harm than good to the crops amongst which they are to be found. Their pro- 
tection is not, therefore, so necessary, and those of them that are utilised econo- 
mically or industrially will be dealt with in further paragraphs. 

2. Birds often Reared in Cag’es, ete. — ^P. Finn {Cage-Birds 
of Calcutta, in Journ. Bomb. Nat. Hist. Soc. (reprinted from The 
Ibis), xiv., 564-78) furnishes full particulars on this subject, and to 
that valuable paper the reader is accordingly referred. 

The following alphabetical enumeration gives the names of the birds most 
frequently seen in confinement in India, as also the reference (within brackets) 
to Blanford, where a full account of each species will be found : — 

Aeanthis Mngiliirostris, the Indian Liimet (ii., 228). 

Aeridotheres tristis, the Common Myna (i., 637). Baber, Emperor of 
India {Memoirs, 1519-25, 319), and Abul Fazl in the Ain-i-Ahhari (Jarrett, 
transl., iii., 121 ) call this the shdrah, and the latter characterises it as an astonishing 
talker. \Cf. E. H. A., Times of India, March 26, 1899.] 

Caccabis chucar, the chukor or Himalayan Partridge (iv., 131). 

Garpodaeus erythrinus, the Indian or Rose Pinch (ii., 219). 

Coturnix communis, the Rain or Grey Quail (iv., 114). 

Chloropsis aurifrons, the hurriha or Gold-fronted Green Bulbul (i., 234). 
Cittoeincla maerura, the shama (ii., 118). 

Bendrocitta rufa, the Indian Tree-pie (i., 30). 

Bissemurus paradiseus, the bhimraj or Larger Racket-tailed Drongo (i., 325), 
Bryonastes eWnensis, the Black-throated Laughing-thrush (L, 74). 

Eudynamis honorata, the Indian Koel (iii., 228). The Ain-i-Akbari (l.o. 121) 
observes, “ Romance sings of its loves as of those of the bulbul.” The Emperor 
Baber (lo. 323) describes it as the nightingale of India. 

Eulabes intermedia, the Nepal or Talking Myna, The Indian Grackle (i., 511). 
This seems to be the pinddweli or meina in Baber’s Memoirs, and which in 
the Ain-i-Akhari is said to imitate the hiunan voice and to speak with great 
distinctness, \Of. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 68.] 
Francolinus pondicerianus, the titar or 'Grey Partridge (iv., 139). 

Galerita eristata, the chendul or Crested Lark (ii., 337). 

Garrulax leucolophus, the White-crested Laughing-thrush (i., 77). 

Hierococeyx varius, the Brain-fever Bird, The Common Hawk-cuckoo or 
kupak (iii., 213). 

Melanocorypha bimaculata, the Calandra Lark (ii., 323), 

Molpastes bengalensis, the Red- vented Bulbul (i., 271). [Of. E. H. A., f.c., 
Deo. 7, 1898.] 

Paiseornis eyanocephalus, the Blossom-headed Paroquet (iii., 251), 

P. nepalensis, the Large Indian Paroquet, chandana (iii., 248). 

P. torquatus, the Rose-ring Paroquet, tofa (iii., 250), Baber {l.c.) alludes to 
this bird. 

Pomatorhinus schisticeps, the Scimitar Babbler (i., 116). 

Turtur communis, the Turtle-dove (iv., 42), 

T. risorius, the Indian Ring-dove (iv., 46), 

Of the imported birds a long list might be given, but it is only necessary to 
say that a fairly large trade exists in canaries brought from the Straits and China : 
the Java Sparrow {Mania ofymU'ora) has become acclimatised and the Malayan 
Lorikeet is extremely popular. It would appear that Cockatoos were imported into 
India as long ago as in the time of Jahangir, for Mr. Finn tells us he has seen 
a picture of that period depicting a yellow-crested species. The same observer 
points to the significant fact that there is a larger percentage of insectivorous 
and frugivorous birds reared by Indian bird-fanciers than in Europe, a circum- 
stance that has led to the creation, as a village craft, of the practice of collecting 
and selling live insects, white-ants, etc., for these birds. Some years ago it was 
suggested that one solution of the periodic plague of locusts that here and there 
annually invades India would be to collect, dry and export these insects as 
food for the cage-birds of Europe. No one would .seem, however, to have acted 
on that sugge-stion, [Of. Agri. Ledg., 1893, No, 2.] 

Fsicons, Falconry and Hawking . — ‘The bird that was formerly (and 
to some extent is still) most prized for hawking is je'aico liei'etfrinator, 
the sliahin Falcon, the male of which is called kohila and the female kohi. In 
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the South of India it is kaown as jawolum and wallur. To a less extent 
Pf‘vegrintts, or hhyri, deg-a or British Falcon is also valued. A few 
other species are occasionally seen trained to strike, such as F. jnaacv, the 
Laggar Falcon, and F. the Saker Falcon. 

jDidiaai Methods Nikitin {a Russian who travelled in India from 1468—74) mentions the fact, 
of Hunting. that the Grand Duke Iwan III. sent a present of falcons to the Shah of Shirvan. 

The Ain-i-Akhari (Blochmann, transL, 293-4) gives many particulars of interest. 
In fact a very extensive series of authors might be quoted in support of the 
antiquity in India both of the training of and hunting with hawks. Jerdon 
gives a most interesting account of the Indian methods. As this is reproduced 
in Blanford’s Fauna of British India (iii., 416-7) it can be consulted by those 
interested. Montgomery Martin {Hist. Topog. and Stat. E. Ind., ii., 148 ; 
Professional iii., 189, 579) speaks of the falconer as the mirshekari. In the Kangra Gazetteer 
Trainers. (1897, 99) we read of Hindu traders called papralas, who come from Amballa 

and Patiala to purchase hawks, which they teach and then sell at a profit in 
the plains. The Madras Mail (July 5, 1898) gives many details (derived 
chiefly from Oates) regarding the catching and rearing of hawks in South India. 
[Of. Thevenot, Travels in Levant, Indostan, etc., 1687, iii., 38; Taleef Shereef 
(Playfair, transL), 1833, 140.] 
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3. Birds, Edible,— This is necessarily a very large and important 
aspect of the study of Indian economic birds. It is readily referable 
to two sections, viz. domesticated and wild. The former embraces the 
varied assortment of birds usually classed as “ poultry ” and the latter 
corresponds to the “lesser game.” In the Dictionary the edible birds 
have been discussed under the following groups : — 

(а) Ducks, Teal, Qeese and Swans. — This corresponds to the 
Anseres or Natatores. Blanford, l.c. iv., 411-71 ; B. 0. Stuart- 
Baker, Journ. Bomb. Nat. Hist. Soc., xi. to xv. The domestic duck and 
goose are the most important birds of this assemblage, but the common 
wild teal, NetMum crecca (Blanford, l.c. iv., 443) is universally eaten, 
and sometimes reared (or fed up) in a state of semi-domesticity. In 
Madras Presidency immense flocks of domestic ducks are herded on 
the flooded fields, their eggs being an important article of export to* 
Burma. [Cf. Ainslie, Mat. Ind., 1826, i., 441 ; Campbell, A Successful 
Duch Farm, in Agri. Qaz. N.-8. Wales, 1898, ix., 1377-82 ; Monier- 
Williams, Buddhism, 525.] 

(б) Game Birds; Hume and Marshal, Game-Birds of Ind . ; W. L. 
Sclater, l.c. ii., 117-21. This inclndes examples drawn from many families 
such as the Bustards, Cranes, Ducks, Pheasants, Pigeons, Plovers, Quails, 
Rails, and Snipe. 

Sclater gives the following as the birds commonly eaten or brought tc 
market : — CftluiUtrelln rtvaeUyttaeft/tn .the baghaira Ortolan; Cltartulrhxt fnfriiH, 
the Golden Plover; CJutuieiastuns sfrepevitn> the Gadwall; ctvoniK ifuva- 
vephttia, tile manik for or Beefsteak Bird; Voiumha intermeiiut. the kahutnr 
or Black Bock Pigeon; Cotumije etunmunis, the Batter or Gray Quail; 

phmiiicoptvvuiif, the hurrial or Green Pigeon; xuifiXu avnta. tlie 
Pintail ; Mapoaotts eawat-asu, thetohdar sohan or Bustard ; .Frativoihufs puattn, 
the Painted Partridge ; VvancoHnits vutguvis, kalatitur or Black Partridge ; 
ii'tiiif/nJa nf/t'ftea, the White-eye ; FitHgitin rufitia, the Red-crested Pochard ; 
tiaiiiutigo atiiunaria, the Comihon Snipe; a»iii»ngo stvcninit, the Pin-tailod 
Snipe; tiuiiopeviiijc spa<ff<r-t^us, the Red Spur-fowl ; tiaitun /'vrvHf/tueitu, tlie 
jungli-murgi or Jungle Fowl ; Oaiina ao utter ati, the Gray-fowl ; fyfrtta fniflyoue, 
the sarus or sarx4fi-Crane ; ixoubnra ttXttertneeni, the Houhara Bustard ; 
Xf ;/<ii tKxthn»iauua efttruffua, the Pheasaait-tailed Jacana; SeftapnH eotoittttH- 
aeiitinita, the Cotton-teal ; Ortygomia gttinHa, the hantitar or Kyal Partridge 
sutvt* vriaiutu!*, mor or Peacock {Taleef Shereef, l.c. 158 ) ; JPferoeiea ejcuatna, 
kuhar or Sandgrouse ; Qttergtieaiaa eireta, the Blue- winged or Garganey Teal ; 
Sypltentia heugalenaia, the charaS or Florican. ; Tofadira cattidvia, the Red 
shanks or Snippet ; and Totamia giareeia, idxe Spotted Sandpiper or SniiJixifc.. 

134 



GAME LAWS 


Ph.easants and Pigeons 


With slight modifications to meet local supplies, the above enumeration is 
representative of the traffic tliroughout India. For particulars consult the 
further popular sections given below concerning the Edible Birds. 

(u) Ortolans . — The true Ortolan {Eml>er^iza hortulmia) occurs only 
occasionally in India, but the substitutes for it are the hargel — Social 
or Short-toed Lark {Culandrella hrachytUtctijld), the tiwrt Ash-coloured 
Finch-lark {JPyrrMilmida f/risea) and other allied species abundantly 
met with on the plains of India. Buchanan- Hamilton {Hist. Ant. and 
Stat. Beng. (ed. Montgomery Martin), 1807-13, i., 226; ii., 148, 506; iii,, 
186) makes frequent mention of the ortolan. 

{d) Pheasants, Partridges, Jungle-fowl, etc. — The GalUnce : Taleef 
Slier eef (Playfair, transl.), 1833, 145 ; Blanford, l.e. iv., 64-146 ; Hume 
and Marshall, Game-Birds, 183 et seq. ; Journ. Bomb. Nat. Hist. Soc., 
xi., 228 ; xii., 573-7 ; xiii., 521 ; Ball, Jungle Life Ind., 538 ; Sander- 
son, Thirteen Years Among Wild Beasts, 147 ; Forsyth, Highlands Cent. 
Ind., 130-1; Finn, Ind. Pheasants, etc., m Ind. For., 1902, xxviii., 
228, 277, etc. ; 1903, xxix., 116, 205, etc., etc. (long and valuable articles). 

Excluding the poultry from present consideration, there are something like 
60 species of wild pheasants, partridges, etc., which are systematically shot and 
eaten. The majority inhabit the hills, and are, therefore, but rarely seen in 
the bazars of the larger towns of the plains. In Simla, for example, there is 
a regular supply of the clilr, kdlij, and mondl pheasants ; of partridges the 
han-titur or kaindal, and last but by no means least, the chakor. The horned 
pheasant — jewar or argua — as it is sometimes called, is also occasionally seen. 
These and many others are included by the Sanskrit authors imder the category 
of viahhira or birds which scatter their food. The Ain-i-AIcbari (Gladwin, transl., 
i., 267 ; ii., 136 ; also Blochmann, transl., i., 63) mentions several forms and alludes 
to the practice of catching them by means of call-birds, a method pursued to 
the present day. One or two are favourite cage birds, especially the quail, and 
are reared for the purpose of fighting (Ainslie, Mat. Ind., 1826, i., 288). Others 
are much prized on account of their plumage {e.g. mondl and argua). No informa- 
tion exists as to the extent of the traffic in these birds, but it may be affirmed 
that the huge annual slaughter has for many years called urgently for the pro- 
tective game-laws which have only Just come into operation. [The following 
publications, assorted provincially, wdll be found to contain useful local par- 
ticulars Panjab : 8e.ttl. Mepta. Hazara, 1868 ; Bannu, 1879 ; Ludhiana, 
1878-84. Game-birds, pheasants, etc., are frequently mentioned in the Memoirs 
of Baber, written about 1519, and the lujeh, to which he makes special reference 
(320), appears to be the mondl. Central India: Forsyth, l.c. 1889, 54-7. 
Kashmir: Lawence, l.c. 118. United Provinces: Qaz., iv., 243. Bom- 
bay : Gazetteers Kaira, Paneh Mahals, Ahmedahad, Batnagiri, Thana, Kanara, 
Belgaum, Dharwar, Satara, Mysore : Bice, Gaz., i., 155.] 

(e) Pigeons and Doves; Blyth, Ann. and Mag. Nat. Hist., 1847, 
xix., 104 ; Darwin, Animals and PI. under Domes., 1868, i., 131-224 ; 
Rice, Squab Raising, in Farmers Bull., U.S. De-pt. Agri., 1903, No. 177 ; 
Blanford, l.c. iv., 1-52. It does not seem necessary to deal with 
this subject very fully. There are some 40 wild species known and 
valued, and in domestication practically all the breeds met with in Europe 
are to be found in India, and a few seem even to have originated in that 
country. : 

Pigeons are closely connected with certain traditions of the Muhammadan 
faith, hence the birds are often protected in certain localities, such as at Mecca. 
They have been reared for pleasure from the earliest times of the Moslem nobility 
of India. Baber [Memoirs, 7) tells the story of the death of Omer-Sheik 
Mirza in 1494, through having been precipitated from his pigeon-house. In 
the Ain-i-ATcbari (1590) full details are given of the methods adopted for rearing 
and training pigeons. Ttunblers, carriers, pouters, etc., are mentioned, but it 
seems doubtful if the luckeh or luqqun of the Ain, identified by Blyth as having 
been the fantail, was so or not, though that name is commonly given to them 
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THE ECONOMIC BIRDS OF INDIA 

at the present day. The Icokah 'pigeon, the voice of which sounds like the cal! 
to prayer, and the haghah, which utters a peculiar sound in the early morning, 
as also the yahu-yahu, may have been trumpeters and laughers._ The lotan was 
doubtless a ground tumbler. One of the .special and inuch'prized features of 
Indian pigeons is the remarkable way they return to the dovecote on a certain 
signal being given. 

In some Hindu towns, such as Jaipur in Ra,]putana, pigeons exist in a semi- 
wild condition. A race of the blue rock has simply been allowed to breed un- 
distiu'bed for countless ages. This bird seems to differ from the English stock 
in having the lower part of the back ashy, instead of pure white, hence its separa- 
tion as C'oinniba intermedia. Baber speaks of the Indian rock-pigeons as 
being smaller and more slender than the Central Asiatic bird, and as having a 
sharper cry. 

Pigeons ai’e much valued by many classes of people as Food, and the traffic 
in them all over India must be exceedingly great. They are usually brought to 
market alive, and fed from day to day by the traders. In Calcutta they are 
stored in large flat baskets, the" owner feeding them by squirting from his own 
mouth into the gullets of the birds, one by one, a small quantity of grain and 
water. [Of. Settl. Bept. Jhehim, 1883, 20 ; E. H. A,, in Times of India, May 1899,] 

(/) Poultry and Eggs. — This may be accepted as embracing the 
Domestic or Common Fowl, the Guinea-fowl, the Turkey, Ducks, Gee.se, 
Pigeons, etc. Since some of these birds are discussed in this article under 
their respective names, the present remarks may be restricted to the Fowl. 
It is fairly generally accepted that all the Domestic Fowls of the world 
have been derived from Galliis ferruf/inetfs. a bird met with in its 
wild condition throughout the lower Himalaya from Kashmir to As.sani, 
and from the mountains of Burma to the Malay Peninsula, Sumatra, 
Siam and Cochin-China. It would seem probable that it was first domesti- 
cated in the Malay and introduced into India in* that condition. It is 
mentioned in the institutes of Manu, and appears to have reached Europe 
about 600 B.c. The wild bird, it has been observed, when reared in 
captivity or when crossed with the domestic fowl, is more fertile when 
procured from the east than from the west of the Bay of Bengal. A 
few special breeds may have originated in India, such as the Chittagong 
and the Sooty Fowl. Examples of the Frizzled Fowl (a bird with the 
feathers curled backwards) and of Jumpers are not uncommon, the 
latter more especially in Burma. 

Considering the importance of the subject, remarkably little of a truatworthj- 
nature has been published regarding the Indian domestic fowls. Ibn Batuta. 
Marco Polo, Varthema, Linsehoten, Dampier and many other early travellers 
make special reference to the quality, size, and abundance of Indian fowls. 
Hove {Tours in Oujarat, etc., 1787, 80) says: “In this country fowls are 
prodigiously large, and are called, by the European.s Colomb fowls. They Iweed 
them now about Surat in abundance. . . . Some of them are so large that thej- 
are often mistaken by strangers for turkeys.” It is difficult to conceh'e why the 
early travellers in India so uniformly speak of the fowls seen by them as “ large.’’ 
The ordinary fowl of India to-day is a very small and ver 5 " inferior repre.se ti.tuti\*e 
of the fowl of Europe. 

Mention has been made of Chittagong fowls, and it may be added tiiat it 
i.s customary to read of them as a peculiar and valuable race, characteristic of 
Eastern Bengal. In the Bengal Administration Report (1901~2), for example, 
the observation occurs that “ the best poultry comes from Chittagong and the 
hill tracts, and are short-legged, large-bodied birds, mucli resembling English 
fowls.” The “ jumper ” of Burma is an exceptionally short-legged bird, derived 
doubtless direct from the Chittagoiig breed. Further to the east, the C'ociiin- 
China breed would appear to have originated. Game-cocks have from time 
immemorial been specially reared in many districts of India, and in some 
localities cock-fighting has, from the most ancient times, been a favourite 
pastime. Sonnerat {Voy. aux Ind. Or., 1782, v., 113) sajs he thinks the birds 
specially reared for cock-fighting are derived from the indigenous wild specie.s, 
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and thus Is led to believe that the domestic fowls of the world may have come 
from India. The special association of Chittagong, however, with the game- 
cocks of India has little more to justify it than the early association of the turkey 
with Calicut. Montgomery Martin, compiling from Buchanau-Hamilton, speaks 
of the people of Assam as keeping game-cocks {E. Ind,, iii., 671). Lawrence 
tells us that in Kashmir capons are specially reared for the table, but in India 
as a whole little or no attention appears to be given to special methods of breed- 
ing, feeding, etc., of fowls for the table as distinct from those reared for the 
supply of eggs. Bernier {Travels, 1656-68 (Constable, Or. Misc.), 1891, i., 
251) attributes this to “ the people being tender-hearted toward animals of 
every description, men only excepted.” “The markets are amply supplied 
with fowls tolerably good and cheap. Among others there is a small hen, 
delicate and tender, wliich I call Ethiopian, the skin being quite black.” 
Inspired possibly by Marco Polo, Linsehoten (who was by no means as 
accurate an observer as Bernier) affirms that the flesh of the so-called Ethiopian 
as also the bones are black. [C/. also Thevenot, Travels in Levant, Indostan, etc., 
1687, iii., 5L] Tegetmeier {Poultry Booh, 265-8) gives full particulars of these 
so-called “Nigger-fowls ” (the Sooty Fowls of some writers), and it need only 
be added that they are by no means common in India. John Leo (Africanus) 
{Oeog. Hist. Africa (Pory, transL), 1600, 314) describes the incubators in use in 
Egypt during the 16th century. 

In the more populous parts of India (Bengal especially) fowls, like many 
other articles of food, have risen in price considerably within the past 20 to 30 
years. At the beginning of that period forrc large or eight small fowls could 
have been purchased for one rupee, while at present they cost 4 to 12 annas 
or even one rupee each. [Cf. Scott, Dom. Poult, known to the Jews, Mem. Wern. 
Soe,, 1830, vi., 391-401 ; Wilson, Orig. Dom. Poult., 402-16; Low, Hist. 
Tenasserim, Joum. Boy. As. Soe., ii., 272; Anderson, Mandalay to Momien, 
16 ; Hoey, Monog. Trade and Manuf. N. Ind., 152 ; Voelcker, Improv. Ind. 
Agri., 405 ; Lawrence, Valley of Kashmir, 365-6 ; Collett, A.B.O. Guide to 
Bearing Poultry, Ind. ; Isa Tweed, Poult. Keeping in Ind. ; My Poult., by 
“ The Indian Henwife ” ; Mackenzie, Popular Poult. Keeping^ ; Wright, The Book of 
Poult. ; Numerous writers in Indian public press such as in Bomb. Gazette, Aug. 
1895 ; Madras Mail, Feb. 1896 (report on the Dudar Poidt. Farm) ; Ind. Agrist., 
Feb. 1898 ; MeCue and Bradshaw, Poult., in Agri. Oaz. N.~S. Wales, 1898, ix., 894-7, 
1161-80; Planters'' Gaz., Oct. and Nov. 1899; Pioneer, article by “Camellia,” 
Feb. 1900 ; Ind. Agrist., May 1900 (a report on Poult. Bearing in Beng. at the 
Model Farm of Pakiu) ; Poult, in West Ind., in Imp. Dept. Agri., Pamphl. 
No. 23, etc., etc.] 

TRADE IN EGOS. — ^Mention has already been made of the production of Ducks’ 
eggs in Madras Presidency for the Burmese market. Though all large towns have 
regular supplies of eggs, nothing can be learned as to the sources on which they 
depend. It w'ould thus seem as if every great centre produced its own fowls and 
eggs, within its immediate neighbourhood. In the official publication Prices and 
Wages in India, certain particulars are furnished regarding eggs in the Western 
Presidency, A rise in price has on the whole taken place, but in Bombay town 
this is not material, as eggs sell at 4 to 6 annas a dozen. Taking the years 1871- 
75 as being 100, they soid in 1901 at 107, in 1902 at 100, and in 1903 at 103 ; 
m Sind at 127 ; and in Central India and Rajputana at 118. The traffic in Egg 
Alburxien is important. An article in The Indian Agriculturist (Feb. 1898) re- 
views an account that appeared in a Buima paper of the Chin-hiang China 
trade in that substance. Ducks abound in the neighbourhood, flocks of 4,000 
to 5,000 being not uncommon. The eggs are broken and the white separated 
from the yolk. The white or albumen is used in dyeing, being largely exported 
for that purpose to Europe, and the yoUr, used in the dressing of certain leather, 
is in mxich demand in Europe. The Diplomatio and Consular Beport (1901, 
No. 2601, 10) gives the returns of the Chinese traffic in egg-yolk. It rose from 
13,788 to 22,533 cwfc. 

(Of. Ainslie, Mat. Ind., 1826, 117, 288; O’Shaughnessy, Beng. Diap., 686-7; 
Royle, Prod. Isinglass, 5 ; Honigberger, Thirty-five Years in East, ii., 320 ; Waring, 
Pharm. Ind., 281 ; tSimmonds, Waste Prod., 1876, 118; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 152: Hendley, Med. Top, Jeypore, 1896, 67; Lawrence, Valley 
of Kashmir, 1895, 366; Ind. Agrist., Feb. 1, 1898 ; Journ. Board of Trade, Sept. 
1899, vi., 149-56 ; Dec., 362 ; many newspaper articles on preservation of eggs, 
on the testing their freshness, etc., ha\-e appeared in the Indian press, mostly 
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reprinted from European, American and Australian piiblications. Ho writer- 
has, so far as I can discover, given particulars of the Indian markets or of Indian 
experience.] 

(p) Quail, Snipe, Plovers, Florican, etc. — ^When speaking of the plains- 
of India the quail and snipe are by far the most important of the game birds. 
The former are often captured in great quantities and sent alive all over 
India, and the latter are both trapped and shot. As a protective measm*e, 
it may be added that some of the railways refuse to carry live snipe, since 
the birds do not eat after being captured, and are often handled most cruelly ; 
for example, to prevent them fighting or escaping, they are blinded or otherwise 
disfigured. It is to be hoped, therefore, that very shortly, imder the new Act, 
measures may be enforced even more stringent than the hmnane action of the- 
railway companies. The florican is valued as much for its rarity as for the 
delicacy of its flesh. [O/. Ainslie, Ic. i., 392 ; Himter, Imp. Qaz. Ind., vi., 
18S8 ; John Burke in Field (reprinted in Times of Ind.), _Hov. 28, 1899; 
Snipe- Shooting in Ind., Englishman, Feb. 10, 1902; E. H. A. in Times of Ind., 
July and Aug. 1899.] 

4. Birds : Edible Nests ( Collocalia f rancica and C.fuciphaiia); 
Blaiiford, Fa. Bf. Ind., iii., 175-9; Jacobus Bontius, 1629, in Piso, 
Iwl. Utri. re Nat. et Med., 1658, 66 ; Forrest, Voy. New Guinea, 1780, 28 ; 
Milburn, Or. Comm., 1813, ii., 306 ; Crawfurd, Journ. to Ava, 1834, ii,, 178 ; 
Royle, Brod. Isinglass, 1842, 53 ; Griggs, Man. Nilgiri Hist., 169 
Carpenter, Rec. Geol. Surv. Ind., 1888, xxi., pt. i. ; Hickson, Nat. N. 
Celebes, 1889, 49-50 ; Portman, Journ. Photo. 8oo. Ind., 1892 ; H. Waring- 
ton Smyth, The Wide World Mag., 1898, 288-93 ; Foreman, Philippine' 
Islands, 1899, 366. Edible nests are known in Hindustani as ahahil-ha- 
ghoslah, in Nicobar as hikai, and in Burma as gnathiet. 

A fairly detailed account of this curiously interesting edible product will 
be found in the Dictionary. That article was compiled very largely from a. 
report by Mr. Portman regarding the Andaman, and one by Mr. de Roepstorff 
on the Nicobar supplies. Blanford tells us that a. franeiert, the Little- 
Grey-rumped Swift, affords the purest quality of edible nests. It is met with 
on the coasts of Tenasserim and Arakan, as also on the rocks in the Andaman 
and Nicobar Islands. The breeding season is in March. The nests produced 
by n. fiiei.pha.iia (=z c. nimfiext) are found in Ceylon, the Malabar Coast, 
the Nilgiri and Anaimalai hills, etc. Its breeding season is March to Juno. 
The former bird gives nests quite free from grass, moss or feathers, the latter 
is much adulterated with the substances named, which are simply cemented 
together by the inspissated saliva. Jacobus Bontiiis was perhaps the first 
European writer w’ho described the edible swallow’s nest. He gives an excellent 
picture, and says the nests are sold in great quantity throiighout India, He 
regarded them as made from the foam of the sea. Mandelslo (Travels Ind..,. 
1039, 134), speaking of the Malay, says that the swallows’ nests were found 
“ on rocks by the seaside, and are of such esteem in China that they sell thoirt 
for 3 or 4 crowns the lb.” It is probable that Volkamer (Numb. Hesper., 1714, 
ii., 236) is also alluding to this substance when he speaks of the chickens that 
spin fibre out of their mouths. Milburn says edible nests are found in eaves on 
the sea-coast of Sumatra, Java and many of the Eastern Islands. “ The cleanest 
and best are almost as white as writing paper and as transparent as isinglass.” 
“ They should be perfectly dry; if so crisp as to break, it is the bettor.” 

The merchants who trade in this substance are Chinamen resident in Rangoon.. 
The nests are assorted into three classes and then exported to China. The finest 
qualities go to Pekin. The Japanese do not use these nests, but they are said 
to fabricate an artificial nest from seaweed which is sent to China. The trade 
seems to be declining, as shown by the steady diminution of the sum paid ia 
Burma for the right to work the supplies (see Manures, p. 709 ; Isinglass, p. 695), 

o. Birds : Industrial. — The materials that fall, uiidcr this position 
are briefly — Bird-skins, Feathers, Guano and Quills. The first two may be- 
taken collectively and the third will be found under Manures {see p. 769). 

(a) Bird- skins and Feathers. — It is customary to discus.s feathers 
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ander : — Common Feathers used for upholstery ; Down used for Quilts ; 
Ornamental Feathers and Quills. In India the feathers of the 
domestic fowl are almost universally destroyed through the habit 
of removing them after immersion in hot water. Were an effort 
made to remedy this defect, India might supply a large quantity of 
upholstery feathers. The same remark is applicable to the supply of 
down. Ornamental feathers are usually referred to three classes : — 
(a) those like the ostrich plumes whose barbules are long and loose, giving 
beauty of form ; (b) those in which the plumes are decomposed, as in the 
egrets ; and (c) those that manifest great beauty and brilliancy of colour 
(see below under Plumage). Balfour {Cyclop, of India) appears to be the 
only writer who has so far afiorded particulars of the feather industry — 
fortunately an industry of historic but not of great future intrinsic value. 
He tells us that “ the Madras dealers in birds’ feathers used to carry on 
their trade on an extensive scale. One dealer had nearly 100 sets of 
hunters, each composed of four or five shikaris and one cook ; most of 
these people are horawas (basket-makers) who live in and about Madras. 
Each set has its head man, who is responsible for the others. The sets 
are sent out once a year, each receiving from Rs. 20 to Rs. 100 together 
with a number of nets, a knife, etc. The}^ traverse all India, collecting 
the feathers of kingfishers, etc.” “ They bring back from 1,000 to 6,000 
skins which are exported to Europe, Burma, Tenang, Singapore and 
Malacca.” The blue jay feathers are much in demand in China. 

(h) Ostrich . — Some few years ago an effort was made to establish ostrich 
farming in India (near Agra) but with little or no success. Mention has 
recently been made of Mysore as a favourable locality, a suggestion in- 
spired by the great success of the Austrahan farms. [0/, Madras Weekly 
Mail, Aug. 1899 ; Pioneer, Sept. 1903 : for Food to be given to Ostriches, 
see Agave, p. 35.] 

(c) Plumage-Birds. — The following, it may be added, are the chief birds 
killed in India on account of their plumage, the particulars given being 
abstracted very largely from Blanford. A certain amount of grouping 
has been attempted in order to save space ; thus all the paroquets are 
brought together, all the bustards together, etc., etc., the assortment 
being otherwise alphabetical according to the scientific names of the birds 
or groups of birds : — 

Ardea cinerea [Fa. Br. Ind. {Birds), iv. 382 et aeq), the Common or 
Blue Heron, the nari, anjan, sain, etc. ; Ariieoin the Pond Heron or 

hagla, kkonch-bogla, kokJcu, etc. A common and familiar bird of rice-fields and 
village tanks — often called the Paddy-bird ; also itmntieua cot'otntmatts, the 
Cattle Egret or surkhia-bagkt, gai bogla, huni Jcohu, etc. This egret is a constant 
attendant on cattle and feeds on the insects that are attracted to them. 
Sclater groups these three herons together as birds that produce feathers which 
are sold in large quantities, but which do not fetch such high prices as the egrets 
proper. 

Ceryle varia {l.c. iii., 119), the Indian Pied Kingfisher, the koryala- 
kUkila or karikaia ; iiaicyon stnymettsitt {l.c. Hi., 132), the White-breasted 
Kingfisher or kilkila, khandu, tnachranga, etc. ; t'aiaraottslfi j/ifj-iar (l.c. 
iii., 129), the Bro\vn-headed Kingfisher, gurial, badatni, etc. These and several 
other kingfishers, such as .tioeeto iaxHtlu, chota kilkila, .-i. (fftnuiift, the 
Great Indian Kdngfisher, and tviani^tyia, the Three-toed Purple King- 

fisher, are all extensively slaughtered for their skins. Hunter {Stat. Acc. Beng.) 
makes special mention of the traffic in the skims of kingfishers from Tippera 
and Chittagong to Burma and China. IMr. C. M. Inglis says that in Darbhanga 
there is a village of 16 houses, ail concerned in the bird-skin trade. One man 
told him that on an average he snared at least 100 kingfishers during the season, 
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the skins fetching B.s. 15 to Bs. 20. This for the entire village would make a 
destruction of thousands a year. Decoys are used, namely, live birds with their 
eyes sewn up. 

Coracias indica {lx. iii., 103), the Indian Boiler, the Blue Jay of 
Europeans or nilkant, sabzah, tds, pdlu pitta, hattu kadei. As already men- 
tioned, this is perhaps the most extensively killed for its beautiful plumage of 
all the Indian birds, and as it is helpful to the cultivators, its destruction is to 
be greatly deplored. 

Eupodotis ed-wardsu {l.c. iv., 192 et seq.), the Great Indian Bustard, 
the sohun, hukna, hum, tokdar, tugdar, hat-meka, kanal-myle, etc. Met with 
throughout India except in BOiar, Chota Nagpur, Orissa, Bengal. It is usually 
found singly or in twos or threes, and keeps chiefly to the open dry country, especi- 
ally wastes covered with low grass and scattered cultivation. It feeds on insects, 
especially grasshoppers, small reptiles, fruit, grain, shoots of grass, etc. In 
the Ain-i-Ahhari mention is made of the okar feathers of Kashmir. Baden- 
Bowell gives the name onkar to the feathers used in making kalgi, the plumes 
of the Tchad or helmet. These were probably the black feathers of a Bustai’d, or 
of the Snake-bird (see below), itonhara Maeocueeni, the Houbara bustard or 
hobdra, tilur, talur, etc. A cold- weather visitor to North-Western India, Panjab, 
Sind, Bajputana, Kaeh and Northern Gujai'at, Otis tetrnx, the Little Bustard 
OT chota tilur, met with in the Panjab. Lastly, SupUeotii* uuritn, the Lesser 
Ploricau or likh, chota charat, ckaras, haradti, her mot, ian-mor, chini-mor, niala 
nimili, etc. Also s. iteuiptiensts, the Bengal Florican, These birds are foimd at 
times throughout India from the Himalaya to Cape Comorin, but the former 
chiefly inhabits the Peninsula south of the Godavari in winter, and breeds in the 
Deccan, Western and Central Provinces, Central India, Bajputana, etc. The 
latter occurs in the country from the foot of the Himalaya and the Ganges to 
the plains of Assam. Blanford observes of the former that the numbers are 
being greatly reduced by the unsportsmanlike practice of shooting during the 
breeding season. And of the latter he remarks that it is one of the most delicious 
of game birds. 

But it may be said that most of the above-mentioned birds are or rather 
have been killed on account of their plumage as well as for their flesh. Bustard 
feathers constantly appear in the Madras trade reports. 

Gallus ferrugineus (l.c. iv., 75), the Bed Jungle-fowl or jangal-munjh 
(male), jangli-murghi (female) ; common tbroirghout the Lower Himalaya from 
Assam to Kashmir. Also «. sonuemti, the Grey Jungle-fowl or komri, kali, 
etc., of South, West and Central India, 

The wild fowls, though killed mainly for food, afford skins that are as a 
rule preserved and sold. The wild fowl of South India is specially valued for 
making artificial fishing-fliesj its golden or ferruginoas spotted feathers are 
unsimpassed for certain purposes, and fetch higher prices than do most other 
feathers met with in the market. 

Herodias alba (l.c. iv., 385), the Large Egret, mallang-hagla, tar-bagla, 
bara-hagla, pedda-fella-konga, mala-konga, vdla-kohu, etc. Found throughout 
India and Burma ; often seen solitary but in association with either of the next 
two species. In North India and Burma it breeds in July and August, 
and in the Karnatak in December to February. Also tt. 

Little Egret or kilohia, nella-nucha-konga. Common throughcjut India and 
Burma. Lastly u. iutv^nteaia , the Smaller Egret, patokha haglu, patangkha, 
etc. Met with throughout India and Northern Burma. The breeding season 
is the same as that of the large egret. These pure white, slim herf)!iH 
develop temporarily duxing the breeding season a dorsal train of feathers, which 
elongates and becomes “ decomposed,” as it is expressed, that is to suy, the 
barbs are separate and distant from each other, thus forming the ornamental 

§ lmne or aigrette for which these birds are much sought after and rutJiIesslv 
estroyed. ... . 

The present trade in Egret and Bustard feathers seems to be oliiefly in the 
hands of Madras traders. Some time ago Commereolly in Bengal was famed 
for its egret feathers, and these were used for head-dresses, tippets, boas and 
muffs. Although this trade still exists in Darbhariga, Ptu’neah and Maldah, 
the birds are becoming very scarce. It would seem that at the present day the 
chief Indian supply is from Madras. 

Leptoptilus dubius (l.c. iv,, 373), the Adjutant, or hargtki, garur, chaniari 
dhaiik, dusta, pinigala-konga, don-zat, pir-e-dmg, etc. A useful scavenger that 
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used formerly to frequent Calcutta and is still met with at the Salt Lakes and 
has been found in immense herds in Burma. The down of the young ad- 
jutant bird is (or rather was formerly) made into ladies’ boas and victorines. 
The under-tail coverts are collected and sold in considerable quantity. They 
are knowm in trade as Marabout or Commereolly feathers, and seem to be pro- 
cured at present mainly from Tirchoor and Malabar, though formerly the traffic 
was chiefly from Commereolly and Nadiya to Calcutta. It is described by 
JElian (a.d. 250) ; Baber {Memoirs, 1519-25, 321) and Ball {Jungle Life, 82) both 
refer to the snake-stone said to be foimd in the head of this bird. 

Lophophorus refulgens {l.c. iv., 96), the monal, nil, lont (male), harari, 
ham (female), nil-mor, nilgur, datiya, etc. An extremely beautiful and large 
pheasant found, throughout the Himalaya, from Chitral and Kashmir to 
Bhutan, at altitudes of from 9,000 to 15,000 feet, except in the winter, 
when it may be found at 5,000 feet. Skins of the cock birds are extensively 
traded in all over India, and a fairly large number are annually exported, 
the supply received at Calcutta coming mainly from Bhutan and Nepal, 
Selater tells us that he has seen as many as 1,000 skins offered for sale at 
one time. 

Palaeornis cyanocephalus {l.c. iii., 251-9), the Western Blossom-headed 
Paroquet, the tuia-tota, faraida, Mr, etc. A fairly plentiful bird in the 
forests of the lower Himalaya and Peninsula of India. fuseUitus, the Red- 
breasted Paroquet, the madna, hdjla, gour-tota, etc. Himalaya up to 5,000 feet 
from Kumaon to Assam, Manipur, Burma, Cambodia, Cochin-China, etc. 
An inhabitant of well-wooded tracts, but visitant of the intervening fields, 
jp. nepaietisis, the Large Indian Paroquet or cliandana, a bird met with 
plentifully in Northern and Central India, the lower Himalaya, the Northern 
Circars, Kangra and Mount Abu to Bengal, JP. rotm, the Eastern Blossom- 
headed Paroquet, the kyay~ta-ma of Burma. Lastly, J*. torfjtuatiis, the 
Rose-ringed Paroquet or iota, lybur tofa, tiya iota, ragu, cMlluka, Mlli, Jcyay- 
gyot, etc. This is by far the most plentiful paroquet of India, and abounds 
near towns and houses and prefers open cultivated lands to forest tracts. It 
often does much damage to field and garden crops. It is very frequently kept 
as a pet, and is a very docile and loquacious bird. Baber {Memoirs, 319) gives 
a long account of the various birds of this kind that were taught to speak by the 
people of India in his day (early in the 16th century). 

Most of the above species of paroquets are extensively killed on account 
of their skms, but since they are very abundant and often very destructive, 
little regret need be expressed at their being aimually killed off to a certain 
extent. Paroquet skins are largely exported from Hill Tippera. 

Pavo cristatus {l.c. iv., 68), the Common Peafowl, the mor, maJir, manja 
(male), manir (female), niyl, nimili, nowl, etc. Plentiful throughout all the 
drier tracts of India. It ascends the Himalaya to 2,000 feet in altitude. 
Abo-unds in Gujarat (a fact specially mentioned by Thevenot in 1687), Kach, 
and Rajputana, and being protected, since regarded by certain Hindus as sacred, 
it frequently does much damage to the fields. The males moult their 
long trains after the breeding season, about September, and the feathers are 
collected by the villagers and sold, but in many parts of the country large 
numbers are killed, and their feathers and complete tails sold to the dealers. 
In Indian Art at Delhi (1903, 198-9) particulars will be found of the artistic 
use of peacock feathers. They are largely employed in ornamental work, 
such as the manufacture of fans, morchals, chauria, braids, etc. Some few 
years ago a large trade was done in peacock-feather braids, which were used in 
trimming dresses and for other such purposes. The chief centres of manu- 
factxire are Agra, Aurangabad, Benares, Jhansi, Mysore, Nepal and Savantvadi. 
Peacock feathers seem to be exported mainly from Bombay. [Gf. Baber, 
l.c. 318 ; Ainslie, Mat. Ind., 1826, i., 290.] 

Plotus melanogaster {l.c. iv., 344), the Indian Darter or Snake-bird, the 
hanwa, jgan dubhi, goyar, etc. This bird exists throughout India and Burma, 
wherever fairly extensive lakes, marches, etc., of fresh water or large rivers with 
slow currents occur. According to Jerdon the lengthened scapular feathers are 
looked on as a badge of royalty by the Khasias, and were once the badge of 
one of the Bengal regiments of Irregular Cavalry. The birds are killed on 
account of these feathers, which formerly were fairly extensively exported. 

Tragopan melanocephalus {l.c. iv., 100), the Western or Simla Horned 
Pheasant, jevxur, jaghi, sing-monal, jigurana (male), hodal (female), falgur, etc. 
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ISTorth-West Himalaya from Garhviral to Hazara. a”, satt/ra, the Grimsson 
Homed Pheasant, the lungi, onto, bap, tar-rhyak, etc. Eastern Himalaya 
from Garhwal to Bhutan. These two pheasants are sometimes called the 
Argus by Em'opean sportsmen, and their skins are generally sold under tluit 
name— the true Argus occurs in the Alalay Peninsula. 

Upupa epops {l.c. iii., 159), the European Hoopoe and i’- imiUHt, the 
Indian Hoopoe or hudh/nd, sutdr, kondeh pitta, ckaval huruvi, toun-bee-sote, ett^. 
The former is met with in the Himalaya and on the plains of Northern and 
Central India, and the latter throughout India and Burma, except Sind and 
the Western Panjab. Both birds are extensively slaughtered on accoimt of 
their plumage. [C/. E. H. A. in Times of India, Sept. 29, 1899.] 

Trade in Birds, Skins, etc. 

(d) Feathers. — The above are the chief birds killed for their brilliant 
feathers, but all birds with bright'Coloiired plumage may be and oeca- 
sionally are killed for that purpose, such as the honey-suckers, bitterns, 
jays, water-hens, bee-eaters, orioles, shrikes, bulbuls, grebes and horn- 
biils. The trade in these and such-like is a very ancient one. Varthema 
{Travels, 1510 (ed. Hakl. Soc.), 200), speaking of Tenasserim, alludes to 
the sword-hilts made of the helmet-hornbill. The modern trade in feathers 
of all lands fluctuates greatlv. In 1880-1 the exports were valued at 
Rs. 2,69,447 ; in 1884-5 at Rs. 6,33,017 ; in 1887-8 at Rs. 5,70,495 ; 
in 1895-6 at Rs. 5,55,185, since which date it appears to have declined 
materially ; in 1900-1 it stood at Rs. 1,35,440 ; in 1901-2 at Rs. 1,79, 618 ; 
in 1902-3 at Rs. 88,691 ; in 1903-4 at Rs. 5,093 ; in 1904-5 at Rs. 880 ; 
in 1905-6 at Rs. 4,416 ; in 1906-7 at Rs. 1,437. In former years the 
major portion of these exports went usually to the United Kingdom, 
which took in 1895-6, Rs. 4,18,006 ; in 1902-3, Rs. 60,000 ; and in 
1906-7, nil. More recentlv to China (Hongkong), which took in 1895-6, 
Rs. 58,562 ; in 1902-3, Rs. 23,387 ; and in 1906-7, Rs. 1,360. Practically 
the balance on these valuations of the total for the years in question goes 
to the Straits, The imports of feathers are unimportant. As a natural 
consequence of recent legislation the portions of this traffic concerned in 
the foreign supply will be discontinued. 

(e) Quills. — The traffic in bird-quills is unimportant. Peacock 
quills are used in embroidering leather, as for example in the small boxes 
made at Bilaspur and Anandpur in the Panjab, etc. Porcupine quills are to 
a small extent employed in South India, mainly in veneering fancy boxes. 

BIXA ORELLANA, Lmn. ; FI Br. hid,, i., 190; Pomet, Hist 
Drugs. (Engl, ed.), 1712, 224; Gamble, Man. Ind. Timbs., 38 ; Cooke, FI. 
Pres. Bomb.i i., 63 ; Duthie, FI. Upper Gang, Plain, i., 58 ; Burkill, At/ri. 
Ledg., 1904, No. 12; Bixine^. The Annatto or Arnotto, roncou. 
urucu (Brazil), latkan, houg kuomhi, jarat, kisri, jafra, kuragu-mangjai, 
rangamali, thi-din. 

A shrub originally a native of America and now largely cultivated in India 
for the dye afforded by its seeds. It is very common in S*. Imliu, and believtul 
to be there almost completely naturalised. Hove speaks of its cultivation iti. 
Bombay in 1787, and Buchanan-Hamilton {Stat. Agc., Dinaj., 1833, 155) immtions 
that the Bixa, an American plant, is now rapidly spreading over Bengal.” 
Occasionally planted for ornament, especially in Ceylon ; the least touch of 
frost is fatal, but it will grow almost anywhere within the tropics where tiie 
rainfall is 50-60 inches. The plants make a good hedge or wind-i.)reak. 

There are two forms, one having white flowers and greenislx cu})sulcs, 
the other pink flowers and red capsules. The pink-flowered form is viewed as 
most desirable though it is not always the most easily grown, although one or 
other exists throughout tropical India. Fuller particulars of the distribution 
and cultivation will be found in Mr. Burkill’s Review of Existing Knowledge 
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ARNOTTO DYE nivea 

Ohina-grass 

Tomet gives an admirable drawing showing the plant and a roucow factory. 

The pulp surrounding the seeds gives a beautiful flesh-coloured Dye Dye. 
largely used for silks. In combination with the red powder of Mallotus 
a bright orange-red colour is obtained. The dye is exported 
to Europe from the West Indies to be used in colouring cheese, chocolate, etc. Cheese- 
It may be extracted from the seeds direct, or the pulpy matter may be colouring, 
^separated by boiling and made into cakes — the usual commercial form in 
Europe. The cakes are wrapped in the leaves of the banana and known as 
flag-annatto. The West Indians are said to rub the pulp off in their hands, and 
by adding lemon-juice and gum make crimson paint for their bodies. The 
mordant employed with arnotto is usually crude pearl-ash : the alkali facilitates 
solution but affects the colour. The dye is fleeting and is chiefly used for silk, 
but to some extent also for cotton-cloths, e.g. in Oachar. The Manipuris are said 
to avail themselves of the fruits of GuroinUi t>eaimonJnfa to deepen the colour 
•of the silk after dyeing %vith arnotto and also to fix it. The latter suggestion 
needs verification, since the dye is not as a rule considered fast. The bark yields 
•a good Fibbe used for cordage in the West Indies. In Medioine the seeds are Fibre, 
regarded as astringent and febrifuge. The friction of two pieces of the wood is re- Medicine, 
ported to produce fire very easily, and for tliis purpose is used by the West Indians. 

The best Cayenne (“ cake ”) a^'notto fetches in France about 200 francs Prices of 
per 100 kilos, and in Germany about 80 marks per 100 kilos, ^ Its use has Dye-cake, 
been ousted from India to a great extent by the introduction of aniliire dyes, 
and the demand is perhaps too small to encourage export. In the Toronto Ex- 
hibition leaflet (1902) it is stated that the value of the exports from Jamaica in 
1900 amounted to £5,800. From the London market reports for 1903 (in 
Brit, and Ool. Drug. ; or Chem. and Dt'ug.) it would appear that from 2 Jd. to Ad. 
per lb. is obtainable for best Madras seed, but that the demand is very limited. 

It may be mentioned that the average production per acre is about 6|- to 7| 
maunds of seed yielding some 26 to 30 seers or rather under 1 cwt, of dye. [(?/. 

Taylor, Topog. Stat. Dacca, 1840, 143; De Candolle, Orig. Cult. Plants (Engl, ed.), 

1884, 401 ; Lawson, Pharm. Journ. and Trans., 1885-6, 645; Watt, Select. 
jRec. Oovt. Ind., 1888-9, i., 55 ; Pharmacog. Ind., i., 149 ; Kew. Bull., 1890, 

No. 48 ; Ferguson, All about Aloe and Bamie, 1890, 54 ; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 38-9 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 47 ; 

Thorpe, Diet. Appl. Chem., 1898, i., 173 ; Cat. des PI. Econ. Colon., “ UHort. 

Colon.,” Brussels, 1900, 44; Jackson, Pharmaceut. Journ., April 4, 1903; Bull. 

Union Agri. Oaled., 1903, ix.. No. 75, 6-7,] 

BCEHMERIA nivea, Gaudich ; B, nwea, var. tenacissima, 

Miquel ; FI. Br. Ind., v., 576 : Biich.-Ham., Stat. Aco., Dinaj., 194 ; Watt, i., 461-84; 
Rhea and Allied Rhea Fibres, in Select. Rec. Govt. Ind., 1888-9, i., pt. ii., 283 ; 

Rein, Indust. Ja'pan, 1889, 167-8 ; Michotte, Traite de la Ramie, 1891 ; 

Hosie, Three Years in W. China, 1890, 73-4 ; Watt, Bcehmeria nivea—- grass. 

Rhea and China Grass, Agri. Ledg., 1898, No. 15 ; Bretsclineidei.’, Hist. 

Euro'p. Bob. Disc. China, 1898, 42, 99, 133, 495-6, 770 ; Wray, R.amie Cult, 
in Perak, Mus. Notes, 1898, ii., 103-24 ; Barraclough, Ramie, Rhea, China- 
grass, etc., m Text. Mere., (a series of articles), May 26 to June 16, 1900; 

Der Trofenp-flanzer, 1902, vi,, 185-90 ; Frank Birdwood, Journ. Soo. Arts, 

1904 ; Ramie, Dipl, and Cons. Rept., 1904, No. 3280, 54 ; BotMer, also Bigle 
de Cardo, La Ramie, mHAgri. Prat, des Pays Ghauds, 1902-3, ii., 176-97 ; 

1904, iv., 335-54; 1905, v., 66-67 ; Coventry, Rhea Exper. in India, Agri. 

Journ. Ind., 1907, ii., pt, i., 1-14 ; Kew Bull, (numerous passages) ; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 90-1, 

It seems doubtful if the two forms indicated by the above-mentioned 
names can be botanically regarded as anything more than climatic or 
geographical races of one species. The practical value of their separate 
recognition may however be accepted as at once demonstrated by the 
circumstance that the one — the China plant — ^has been grown in the 
open air in England and regularly sown as a field crop in the south of 
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Europe, while the other-— the Malaya plant — can only he raised under 
glass, so far as Europe is concerned. The distinction ought therefore to- 
prove of considerable value to Indian prospective cultivators. In fact 
it seems possible that some share of past failures may be due to Indian 
experimentalists having forced the cultivation of the tropical plant in 
temperate areas. That bebig so, it may be useful to set forth the two 
forms separately, but the reader should consult The Agricultural Ledger 
(above mentioned) for the botanical s^moiiyms of the plants in question : — 
China- ^ Var. nivea proper ; Watt, l.c. 8, t.‘ 1. The China-grass or Rhea of corn- 

grass or merce bears the following local and vernacular names ; — chu-nia in China ; 

Rhea. cay-ga% pa-ma in Cochin-Ohma ; hankura (rarely Icund or hurhund), in Bengal ; 

reefta (rilia) ov n'sa in Assam ; pan in the Shan States, and gun, gwon in Burma 
(ma, see Cannabis, p. 251). 

It Tvill be seen by a comparison with the Malayan names recorded as more 
especially applicable to the second variety below, that very possibly the only 
truly indigenous Indian names in the above enumeration are Tcankura and rUm. 
Further, the latter name is perhaps only a modern translation from one plant 
to another of the word risa, the Naga name for a fibre-yielding plant which 
has recently come to be spoken of as the ban-riha or wiid-rfi?,a of Assam 
(see Villetarunea, p. 164). In part support of this idea it may be added that 
the people who use the ban-riha fibre grow the true riha plant, but only as 
an article of export — ^they never use that fibre themselves, so that it seems 
fair to suppose that the plant which they use is their own riha or risa. In 
Not mentioned none of the classie books of India is there the slightest mention of Icanhiira or 

in Inton riha. In fact there are no references to any fibre that could for a moment be 

Classics. supposed to be rhea. There is a curious passage, however, in the account 

of the Voyage to the East Indies, written by Lmsehoten (1598, i., 96), whioh de- 
scribes a fibre under the name of “ Hearbe Bengalen,” that might be (and has 
been) supposed to be rhea, though it was more probably Calotr»ittn ai{in.tit<e:a, 
floss, perhaps the grass-cloth fibre of the early English writers (see pp. 207-8). 
Turning now to China, Marco Polo, speaking of Kweichan, mentions the bark 
fibre from which “ they manufacture very fine summer clothing.” Many subse- 
quent writers allude to the hiapu or sia-pu or the summer cloths of Kweichan, 
which being to-day made of China-grass, it is assumed were so made in Marco 
Polo’s time ; and there is probably little doubt that they were. One of the earliest 
European travellers to describe the China-grass (of China) was Cunningham, ■who 
in the beginning of the 18th century sent Chinese plants to his English friends 
Sloan, Petiver and Phikenet. Among these was the textile plant ma, which he 
called Urtica racemifera maxima Sinarum {Pluk. Amalth., 212, t. 49, f. 2), a 
plant which Linnseus identified {Sp, PL, 1761, 1398) with his 
Ramie. /3 Var. tenacissima {ap. ftoxb.)-. Watt, l.c. 20, t. 2. This is the true rami 

or ramie, which by some writers has been incorrectly called I’hea while 
they have assigned China-grass as distinctive of the variety nirea. The first 
record of its introduction into India brought the Sumatran name calue (kaMe) 
caloce or caluse to that country ; tlxroughout the Malay it is rami, rame, randen 
or gunn ; inan in Bonoa ; gambe in Celebes ; moumineram in Java ; Mparoy, 
kapieriei, haramay, lalakie, in Sxuida ; kloei in Sokojan, etc., etc. Frain {Sketch of 
Life of Francis Hamilton (once Buchanan), 1905, 24) gives a letter of Hamilton’s 
dated 1814, in which he refuses to believe that the caloce differs from alaew 
and further that he considered it groxmdless to expect the fibre to turn out of 
general nse. Roxburgh [Trans. Soc. Arts, 1806, xxiv., 148) tells us that in 
1804 'the plants gro-wn in the Botanic Gardens, Calcutta, from Malay seed had 
flowered and that he had sent a drawing of the same to the Covu't of Directors. 
Itock of Races of Plant Grown, — During repeated investigations, through the 
Indian rhea districts, a large percentage of the known plots of cultivation 
in Bengal, Assam and Kangra were systematically visited. With prac- 
tically only one exception the stock was that indicated above as var. 
nivea, and the one exception that of a tea-planter’s vegetable garden in 
Assam, where a few recently imported roots of var. teimcL^^hua were 
found. In several instances, however, plants whioh might be regarded 
as local developments, if not crosses between the two varieties, were 
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met -with, tlms possibly pointing to a cultiyation of tenacisshua, since Sports, 
abandoned, or to tenaeissvma 'b^irig only a sport from nivea. Re- 
cently I bave heard from Tirhut that a sport had spontaneously appeared 
there, in an experimental plantation, which was very hardy, although 
apparently an inferior fibre-yielder. There seems little doubt that careful 
study and selection would do much to improve the crop. But in no 
instance were plants grovm in India seen to possess anything like the 
apparent luxuriance of a series of botanical specimens prociued direct 
from Wenchow in China. Some of the most vigorous plants collected vigorous Hants, 
by me in India were found in North Lakhimp-ur, Assam, while the 
healthiest looking were those in the Ram Bagh plantation in Kangra 
— the survivals of the original six plants imported in 1863 by Mr. 

James Montgomery, India’s pioneer rhea-]>lanter. His widow, a very 
old ladyj was alive at the time of my visit, and I had the extreme 
pleasure of being conducted by her over the plantation, and was much 
fascinated by the undying faith which she manifested in the ultimate Uudykig raitii 
success of her husband’s life-work. One plot, she told me, had neither 
been transplanted nor manured for sixteen years, and yet the plants were 
fairly vigorous-looking. It was annually inundated and richly manured 
by the rise of the river. When I inquired if any of the European tea- 
planters in the district or Native zamindars had followed her example and 
laid out plots of land with rhea, Mrs. Montgomery replied that it was 
perhaps fortunate for her that they had long since abandoned all 
thought of rhea, because the produce of her little plantation was more Local demand., 
than sufficient for the local demand. 


RHBA CULTIVATION IN INDIA. 

Future Prospects . — Indian Rhea cultivation and manufacture was dealt with Oultiva- 
very exhaustively in The Agricultural Ledger (1898, No. 15). That paper was the tion. 
result of a special tour of inspection, conducted under orders of the Government 
of India, to each and every district where the plant was known to be cultivated 
or reputed to be foimd. With the details thus readily accessible, it may be the 
most useful coui’se to make the pre.sent review amplify or correct the opinions 
already set forth, rather than to repeat in abstract the established facts. At 
the same time opportvmity may be taken to answer the. objections and difficulties 
that have been raised without becoming controversial. My previous writings 
have been affirmed to discourage endeavour, and as that was not my intention 
I would explain that my attitude has proceeded from mature conviction that a 
rhea industry is not likely to be established in India until certain misleading 
statements and misconceptions have been effectually removed. Of these I 
would mention the following: — 

1. The affirmation repeatedly made, that rhea is a wild plant, found over Xot indigenous 

large portions of India, and that it has only to be cut in order to be turned into India, 

gold. In my report of 1898 I have shown that this is not only an error but that 

rhea nowhere exists in India even as an escape from cultivation. That it is purely 
an exotic and is rapidly exterminated from land when nojglected or abandoned. 

Still fmther, tliat the most valuable of the so-called wild-rheas (han-rhea) of 
Assam is an entirely different plant, though one which affords a fibre for which 
there might be a market apart altogether from the possibility or not of organising 
an Indian rhea trade. 

2. The statement that it can be grown anywhere in India and with a purely lligli Cultiration 
nominal amount of cultivation and care. Par from this being so, it is a plant that l^s^^nUta. 
requires a particular class of soil, a large supply of manure annually, and definite 

climatic conditions. It must thus receive high cultivation and be protected 
from arn'i-n a ls . If the price paid for the produce will not suffice to cover these 
expenditures then the industry will not pay, 

3. The purport of my report may, therefore, be smd to be that the experimental Unttely 
cultivation in India by Europeans has hitherto been in the most unlikely regions 

and that the price offered for the produce has rendered essential methods and 
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materials of cultivation prohibitive. This last statement might be compared with 
the final experience of Mr. Cyril E. Baxendale of Selangor. That gentleman 
seems to have been most unfortunate to say the least of it, for he tells ua that his 
correspondence with “ rajinie spinners would fill a massive tome.” He could not 
apparently dispose of some of his produce, and had to direct it to be burned in 
order to , save demurrage charges at Lh'erpool. As a not unnatural consequence 
he adds, “We now leave the ramie to the cows. They like it.” \0f. Capital^ 
Aug. 11, 1904; Agri. Bull. Straits and Fed. Malay States, 1903, 359, 362-6; 
and compare with Tnd. Sard, and Plant., Dec. 15, 1898.] 

4. I have endeavoured to point out that the most satisfactory regular cultiva- 
tion and the most promising experiments seen by me, have been those within 
approximately the self-same latitudes as the successful production in phina. In 
other words, the southerly extremities of Bangpur and Bogra in Easterir 
Bengal would be approximately in the latitude of Canton and Formosa, and 
the most northerly Indian area'’(Kangra) in that of Nanking. Thus the Indian 
area of successful production so far as ascertained by me corresponds fairly 
closelywith that of China, and I have urged that in dealing with the Cliinese 
form of the plant, at all events, it would be well in the futiue to concentrate 
attention on the region indicated. And I may add that within the more southerly 
limits of that area I found the plant by no means so vigorous as on the most 
northerly, so that a northern rather than a southern extension would seem 
most full of promise. Outside the area, more especially within tropical 
tracts, it would appear likely, however, that good results might be obtained with 
the Bamie or Malayan plant. 

Conditions of Cultivation. — ^During my tour of inspection through 
the Indian rhea districts I had frequent occasion to comment on the 
singular uniformity that prevailed in the name given for the plant, the 
character of the stock grown, the location of the plots of land under the 
crop, the class of cultivators concerned, the method of cultivation 
pursued, the system of separation of fibre employed, and the purpose 
to which the fibre was put. These and many other points seemed 
significant and highly exceptional in Indian agriculture as a whole, 
where much diversity of opinion is usually manifested. In Bengal and 
Assam the plant had to be grown in order to secure fibre wherewith 
to make or repair fishing, appliances, and there the matter began 
and ended. Usually the Indian agriculturist shows interest in the 
produce of his fields ; rhea is not an agricultural crop, it is a plant grown 
by or for the fishermen ! In only one Sub-division of the Bangpur 
district (Kurigaon), and even there in connection with but one or two 
villages, was it found as a field crop in the hands of the regular cultivators 
{mjbunsis). Everywhere else it was exclusively a garden plant found 
on the homesteads of the fishing classes. On an average the plots would 
not exceed 20 square feet in size, and were as a rule beds of pure manure 
sometimes 2 feet in thickness, raised above the level of the surrounding 
land, and closely fenced in to protect the plants from cattle which other- 
wise would completely devour the crop. In China it is practically grown 
on poudrette. A writer in The South Indian Observer (March 1902), who 
professes to have a practical knowledge of rhea-growing both in India and 
China, says that no part of India is in any sense a favourable field for 
the introduction of the rhea-planting industry. [Cf with the reprint in /wi. 
Plant, and Gard., June 1902, and compare also with Plant. Gaz., Dec. 1898.] 

A Garden, not Field Crop. — In the whole province of Bengal it would 
be difficult to find a better soil or a more enlightened class of cultivators 
than in Bangpur, and yet few, if any, have taken to rhea, in spite of 
the fact that the fibre fetches locally from £50 to £180 a ton and 
even more fabulous prices. They have witnessed the plant being 
groAvn by the fishermen for at least a centiuy. Buchaiian-Hamilton’s 
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description of its cultivation in 1807 might be given as an account 
of the rhea-production of to-day, and yet the cultivators gave 
ulmost invariably one answer to the inquiry made by me why they 
did not take to rhea. “Why should we 1 ” they asked. “ We have other Crops 
other crops that pay quite as well and give infinitely less trouble.” 

'To that I had no very definite answer to ofier. It would have been 
useless to have made the assurance that if they were prepared to risk 
a little, a large export might be developed and machinery invented that 
would perhaps render rhea-fibre production both profitable and easy. 

The Indian cultivator is neither willing nor able to undertake risks, still 
less to purchase machinery. Tobacco and ginger in Bengal and tea in 
Assam are consequently likely to continue to occupy the land best suited 
for rhea, until European capital and enterprise come to the aid of local 
resources. Dr. Buchanan-Hamilton drew the attention of the Indian 
cultivators to rhea as a valuable fibre and expressed the hope that jute Eheauers?« 
(which he also found in the same districts with rhea), a fibre then quite 
■unknown in Europe, would not attract attention until san-hemp had 
been given a fair trial. What has been the result of the hundred years that 
have come and gone ? Both rhea and san-hemp are in the identical 
positions to-day that they were when Buchanan-Hamilton wrote; in fact 
If anything they have gone backward, while jute has expanded into one 
of the most important crops of present-day Bengal agriculture. It cannot, 
therefore, be said that in the region of rhea cultivation the farmers are op- 
posed to such new crops as trade may demand, so long as they are profit- 
.able. The undoubted answer to the present state of afiairs must be that xo iariuoemBiit 
jute has paid handsomely and rhea has hitherto ofiered no inducement , 

to extended production. 

Indian System of Cultivation, 

It may perhaps be as well to bring into prominence the admission 
that it is impossible to furnish a definite statement of the cost of 
production and possible margin of profit in rhea cultivation. Though 
many writers have loudly condemned unfavourable opinions about the 
future of rhea and have given their personal assurance of ultimate 
success, no one has been either able or willing to furnish actual data that 
could be accepted as representative. It may perhaps be the more convenient 
•course, therefore, if I arrange province by province .such material as exists 
regarding the methods of cultivation and experience gained generally. 

Bengal: Eastern and Nortbern.SoH and Rotation. — At Joyganj, in the Bengal, 
■district of Dinajpur, the late Eajah Syama Sankar Eoy, Bahadur, ex- jratire 
perimented with rhea. He laid out several plots of high land that llperSmt* 
■contained a rich loamy soil and aggregated 600 acres. He placed the 
plantation thus formed under the charge of a European manager. The 
plants grew remarkably well and gave three (sometimes four) cuttings Cuttings, 
a year. The experiment had to be discontinued, however, since the 
price offered for the produce was not equal to actual cost of production. 

'The land was simply abandoned, and fourteen years later (the date of my T-aiinre. 
visit) not a plant of rhea was to be found, though much of the land 
had never subsequently been cultivated. In Bangpur district rhea Ttiriigenous 
is fairly extensively grown, but with one -.or two exceptions not cultivation, 
as a field crop. It flourishes exclusively within the tobacco-growing 
portions of the, district, and most successfully where the finer qualities 
■ of tobacco are produced. It demands the best soil ; the land must be Best soii. 
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above height of prolonged inundation, but possessed of free subsoil moisture- 
(which in Rangpur is about 3 feet below the surface) ; the fields have,, 
moreover, to be manured and carefully tended. In Bangpm wherever 
soil of a rich sandy loam occurs, there kanlcura cultivation may be 
expected, and wherever heavy clay soils appear there it disappears. In 
other words, wherever a situation and soil suitable for tobacco is met 
with, there rhea maybe found, and when grown on fields it is rotated with 
tobacco and ginger. Of Bogra the same remarks may be made, viz., 
that tobacco and rhea occur on sandy loam, rotating with chillies and 
sweet potatoes, hut that the absence of all these is universal with the- 
appearance of red-clay soils. 

It IB hardly necessary to repeat similar observations regarding the other 
districts of Northea-n and North-Eastern Bengal. The plant is not grown in 
every district, nor in all parts of the same districts where it is met with. In 
Dinajpur, for example, it is confined to the northern tracts ; in Rangpnr, Bogra, 
Jalpaiguri and Kiich Behar, similar isolations exist. In other words, there are 
conditions that seem to have arbitrarily restricted production in the past and 
which are admitted freely by the cultivators as favourable or unfavourable 
to the crop to-day. One instance may be given at once. Rhea will not grow 
as a field crop nor even as a profitable garden plant to the south of Bogra in 
the rice and jute clay lands. But much more obscure though doubtless of equal 
value are the botanical facts I have endeavoured to deal with in my report. The 
comparative absence of leguminous plants, both as wild species or as field and 
garden crops, is a most significant feature of the rhea country. So again im- 
portance must, I believe, be attributed to the appearance of certain peculiar- 
garden crops, not met with outside the area in question. Of these I would 
specially mention — Jttulru veftleillata., Chrymantlietnutti aovonat'lum, 
etineifolitt (a plant closely allied to Chinese cabbage) and itumex veetieariuB, 
which, with the green tops and flowering shoots of rhea itself, are all ex- 
tensively eaten as vegetables and take the place very largely of the peas, 
and beans of other parts of Ind ia. So again CovciioruH eaimulnrift is very 
possibly a -native of China and that plant is common in Eastern and Northern 
Bengal and Assam, while c. outorius is the jute of the other districts of 
Bengal and of India generally. These are striking coincidences if that be the 
view taken of them. In my opinion they have a far higher value, and justify 
the conclusion that there are climatic and other physical conditions intirnatelj" 
associated with the restriction of the area of what might be called the Indian 
commercial (or rather, successful) production of rhea to the tract of co\intr 3 r 
indicated — a country that might be said more closely to resemble the rhea area 
of China than of any part of India. 

Methods of Cultivation . — In Bengal rhea is propagated by root cuttings, 
though the system of burying stem-cuttings horizontally is sometimes pm'sued, 
more especially to fill up vacancies and to increase the number of plants in tlie 
field. The cuttings are usually 6 to 9 inches in length and planted under 3 to 4 
inches of soil. They are placed from 1 to 3 feet apart each way. There are said 
to he two seasons for transplanting, the first in A.pril to May (before the commence- 
ment of the rains), and the second in September to October (at the close (tf 
the rains). The majority of cultivators favour the former season. The 
fields are weeded and hoed after each cutting and heavily manured every year 
during the cold season. Unless so treated, and liberally, the plants should be 
removed into new plots of land after two, three, or at most four years, iiccordiug 
to the fertility of the soil. 

Number of Cuttings . — The shoots are cut down when the bottom portion 
of the stem begins to turn a brown colour. At this stage the leaves, low down 
on the stem, also begin to fall off. Two to four or even five cuttings are obtained 
a year, the shoots being 4 to 6 feet in height. The majority of cultivators mention 
three cuttings as a good average crop. Two cuttings they regard as indicative 
of neglectful cultivation, and five or six, they hold, can only bo obtained from very 
emall plots, shaded, heavily manured and freely watered. As a rule the entire 
plot is cut down at one and the same time, but occasionally the more intelligent 
cultivators select the stems when ripe, and thus practically cut only small quanti- 
ties at a time, but throughout the year. 
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Prom September-transplanted plots the following were given as the seasons seasoas. 
for cutting : 1st cutting in May (the worst) ; 2nd in June (the best) ; 3rd in 
July ; and 4th in August. But many cultivators prefer to rej eet the May 
cutting and to use it for green-manuring the plot, thus having only three areeu Mauuring. 
cuttings. If transplantation takes place in April to May, there are usually only 
the three cuttings already indicated. A cutting made later than August is Winter Cuttings 
regarded as affording a very inferior fibre. Many cultivators, nevertheless, cut under 

down the plants once or twice during the cold season, but with a view to cause 
a vigorous simultaneous shooting for the June cutting. 

Outturn. — The information procured by me on this subject was so imsatis- Yield, 
factory that I hesitate to publish it. So far as I can learn, the average yield of 
the highly cultivated homestead lands, worked out to the acre, would not exceed 
600 lb. (say 5 to 7 maimds) per annum of roughly cleaned and dry fibre. As 
compared with this it may be stated that the average yield of jute might be put 
at 15 to 20 maunds. It has been urged by some writers that since it gives 2, 3 
or even 4 cuttings a year, the peld of rhea is bound to be higher than the one Jute versus 
cutting afforded by jute. But jute occupies the land for, say, only a few moirths, E't.ea. 
that is to say it is not a perennial but an annual crop ; it can be raised on much 
cheaper and more abundant land than rhea ; it demands little or no cultivation, 
and usually no manm-e ; and lastly the fibre is easily separated. With these 
advantages, let alone the facts that it produces more stems to the acre and these 
grow to a length equal to the combined length of all the cuttings obtained from 
rhea, it is not to be wondered at that jute is both more popular and more profitable 
than rhea at the prices at present offered by Europe. 

Probable Direction ot Expansion. — The mOSt liopeful prospect of a future Future 
Indian expansion may be said to lie within its present area in North 
Bengal. The overflow might then be looked for to pass east and north- 
east into the valley of Assam rather than to go to the southern and 
south-western or south-eastern districts of Bengal. In fact, it would 
almost appear as if there had been a migration north-east since the date 
•of Buchanan-Hamilton’s explorations in 1807. Its suitability to the 
Rangpur and Jalpaiguri districts and to the Duars, would point, however, sub-montane ; 
to a possible expansion westward towards Tirhut. In other words, it 
would almost seem as if the Indian rhea of cultivation might become 
distributed within the belt of districts which, starting in the extreme 
-east-north-east in Lakhimpur and passing through Sibsagar, Nowgong, 

Kamrup, Goalpara, Kuch Behar, Rangpur, Jalpaiguri and the northern 
extremity of Dina j pur, would pass still west to Purneah, Bhagalpur, 

Durbhanga, Muzaffarpur, Champaran, and possibly also to Saran. The 
sub-montane character of this tract of country, skirting as it does the foot 
■of the Bhutan, Sikkim and Nepal Himalaya, may be at once admitted as 
very possibly possessing many physical and meteorological characters in 
■common. It may be said to lie between 25° 30' and 27° north latitude. 

How far a western expansion maybe possible the future alone can reveal, western 
but it may be added that recent experiments in Tirhut and those pro- "Sem Trend, 
posed in Purneah seem encouraging. No climatic difficulty would appear 
at all events to exist in the way of an eastern distribution. Rangpur lies 
right in the centre of the region indicated, but, as already stated, the crop 
was found to attain its greatest perfection in the north and the north- 
eastern divisions of that district — the portions that may be said to face 
eastward towards the Brahmaputra '^Hey. 

By way of concluding these brief observations on the Bengal rhea Calcutta, 
industry, it may be added that Sir D. M. Hamilton, of Messrs. Mackinnon 
Mackenzie & Co., is believed to have prosecuted with fair success the 
experimental cultivation of Bwhnieria nivea for some few years in 
the immediate neighbourhood of Calcutta. It may, therefore, be said 
that the Indian people are looking to him to prove or disprove the com- 
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mercial possibilities of this fibre. Capital and personaD enthusiasm are 
the essential elements of success, and it seems, therefore, likely to be- 
established whether Lower Bengal is or is not the most hopeful centre.. 
And as having a direct bearing on this issue it may be added that, 
a writer in The Englishman (Dec. 6, 1900), who signed himself “ D. M. H.,” 
made the pertinent observation, “ Until we know the cost of growing the 
article it is not much use discussing the cleaning and manufacture.’" 
That is the crux of the whole controversy ; will it pay ? 

Assam. Assam . — It is perhaps hardly necessary to repeat all the conditions 

and circumstances of rhea cultivation . in this province, since in most 
essentials these are identical with what have just been stated regarding, 
Bengal. One or two important differences may, however, be set forth. 
Assam, having been a poorly populated country prior to the advent of 
tea, much of the fertile sandy loams that in Northern Bengal have for 
centuries been under crops were available for European enterprise and 
Tea veraus rapidly became tea-gardens, instead of rice, wheat, tobacco, ginger and 
rhea farms. Any expansion of rhea plantation in this province would, 
accordingly, have to contend with tea, for available waste land, and with 
■ European planters instead of Native landholders. Another feature, and. 
one of even greater importance, may here be stated, namely that the 
valleys of the Brahmaputra and Surma carry culturable flat and undulat- 
Northera Trend, iug lands far to the north of the districts discussed in connection with 
Bengal. According to my observations this northern trend is distinctly 
advantageous. Moreover, Assam possesses in a remarkable degree the- 
features of vegetation already discussed in connection with Northern and. 
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North-Eastern Bengal. As I take it, therefore, Assam is pre-eminently 
the rhea province of India, though doubtless to this category must be 
added the northern tracts of Burma, which are practically an extension 
eastward of the rhea area, until it becomes conterminous with that of 
China, Cochin-China and the Malay Peninsula, In fact it might be said, 
that the districts of Northern and North-Eastern Bengal, discussed above,, 
are collectively the most vrestern section of the great Ilhea, China-grass 
and Eamie area of the world. 

Two other peculiarities of Assam may now be mentioned — one highly 
favourable, the other unfavourable. TWe is a climatic feature of the 
rhea area that in Assam becomes greatly developed, namely the winter- 
rains and humidity. The cold season instead of checking growth carries 
it forward, so that the growing season extends almost right up to the hot. 
season. In other parts of India the dryness of the atmosphere during the 
winter months is such that growth is checked at the close of the rains. 
The untoward aspect is that the immense natural fertility of the soil has 
rendered the Assam people the least industrious of all the races of India. 
As a rule a man need not work more than half the week in order to ensure 
not merely the necessities of life, but the comforts that he and his family 
desire. That being so, nothing in the world will induce the ordinary 
Assamese cultivator to do more work than he pleases. It is hopeless,, 
accordingly, to look to the people of the country to engage in a new and 
arduous piece of work, however remunerative it might be. If rhea is to 
be established in Assam it will have to be by European capital and enter- 
prise and through imported labour. Will this pay '? It might as a 
by-product wuth tea, but we have nothing to show that it would by 
itself. 
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. Seasons, — The pioneer investigator of rhea in India was apparently Col. col. Hannay’s 
S. F. Hannay. In 1850 that indefatigable agriculturist published a report of his Besulta. 
experimental plantation, and described the Native methods and results in lan- 
guage that left little to discover for those who followed. He obtained 6 maunds 
of clean fibre, but was of opinion that a higher yield with more accurate methods 
might be obtained. Mr. Monahan (wlnle Director of Land Eecords and Agri- 
cultirre) wrote a bulletin on rhea cultivation in this province. As that paper 
is easily procurable, and has been largely drawn upon in my detailed report, I 
do not consider it desirable to reproduce it further. Briefly, it may be said that 
just as in Bengal so in Assam, the finest sandy loams are required for the culti- Soil Bequired. 
vation of this plant — a circumstance that of necessity enhances the cost of 
production. It is usually planted out in April and May, or in October and 
November. After two years the soil becomes exhausted and the rhea stems Seasons, 
weak and thin ; the roots are then taken up, divided, and replanted in a plot of 
land specially prepared for their reception. With frequent manuring the plant 
may, however, be continuously grown on the same land for many years. Rhea 
planted about the end of the rainy season, say October -to November, will jfield 
a first cutting about the end of March or beginning of April, and will continue 
to give cuttings every month or six weeks in the rainy season and every two or 
three months in the cold weather. It would thus seem tlaat in Assam four or 
five cuttings a year may be depended on, say in May, June, "July, Augiist and 
November, or even as late as December. One cultivator whom I questioned 
personally said that he could make his plot give cuttings every 15 or 20 days ; Yield versus 
yield, in his opinion, was purely a question of manure and moisture. He held Manure, 
that the quality of the fibre depended upon the rapidity of growth ; the older 
the stems the coarser the fibre, and hence high manuring paid, and when moisture 
was deficient irrigation would also be profitable. A sudden interruption to interruption 
growth, he thought, ruined the fibre. I believe upon the whole he was very Injurious, 
nearly right, and his remarks have a special bearing on the rhea produced outside 
the area I have indicated, more especially in the warm dry tracts of Northern 
India, which have a short term of annual humidity followed by many months 
of extreme heat and an absolutely dry atmosphere and soil. 

Yield. — This has been variously stated. According to Mr. Monahan, Yield, 
anything between 76 lb. and 606 lb. of cleaned fibre may be obtained per acre 
according to the care and attention bestowed on the crop. An estimate, based 
on the results obtained at the Nowgong Jail, came, however, to 911 lb. Mr. (now 
Sir James) Buckingham, who has given the subject of rhea cultivation in Assam 
considerable attention, thinks that 640 lb. (8 maunds) would be a safe average. Safe Average 
According to another experiment m Nowgong, reported on by Mr. L. J. Kershaw, 640 lb. 
the outturn was; July cutting, 48 lb. ; September, 169 lb. ; and October, H6 
lb. ; three cuttings a year and a total of 333 lb. per acre. But from an actual 
experiment, performed by purchasing a plot of growing rhea and reaping the Actual Crop 
crop, Mr. Kershaw showed the outturn to be 900 lb. per acre, although the Experiment, 
owner stated that his last year’s experience was 600 lb. in three cuttings. 

Doubtless the labour question, as already observed, is the first and foremost 
consideration in Assam, while in Bengal the chief difficulty may possibly be to 
secure suitable land for the crop. 

Burma. — So little is known regarding the rhea cultivation of this Burma, 
province that no good would be served by reviewing in detail the informa- 
tion that actually exists. Mr. Copeland, Deputy Conservator of Forests, 
reported of Nanlan that small plots were to be found attached to several 
houses in all the villages on the plateau. His account of the method of 
cultivation, process of separating, and uses of the fibre, etc., is precisely 
that already narrated in connection with Bengal and Assam, except identical 
that Mr, Copeland is of opinion that the Shans would very possibly 
extend their cultivation if a remunerative price were o^ered for the fibre. 

From Maymyo was received a sample of what was spoken of as “ wild- 
rhea,” and known to the Natives as hpetye. This proved, like the 
Assam wM.-rhea, to be an entirely different plant and not rhea at all. 

The Burmese so-called wild-rhea was the stinging-nettle — Glrardinia Niigiri Nettie. 
heterophyllaj (see p. 161), which thoroughout the mountains of India 
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is now and again employed by the hill tribes as _a source of fibre, and 
is best known to commerce by the name of Nilgiri Nettle. Amongst the 
Shans the true rhea is, however, fairly extensively grown, and under the 
name of gun. The fibre is separated by scraping ofi the cuticle, then breaic- 
ing out the core of wood. It is twisted into thread and woven into small 
bags, or employed in sewing leather sandals, etc., on account of its great 
strength. A modern European use of rhea is the manufacture of shoe- 
makers’ thread. The Shan bags are similar to the Naga bags made of 
wild riha or ViUehrimea intefjrifolia (see p. 164). 

Paiyab. Panikh , — Far away to the north-west, in the mountainous district 

of Kangra in the Panjab, the first European investigator (following 
on the path of Col. Haiinay on the north-eastern frontier) was Mr. 
J. Montgomery, to whom reference has already been made. In pur- 
suance of India’s sporadic policy of research Montgomery was 
allowed to import direct from China, at a great cost and after much 
loss of time, six China-grass plants. A reference to Col Hannay, 
in Upper Assam, would have procured not only a large supply of the 
self-same plant (at a comparatively nominal cost), but would have 
secured at the sazne time full details of the methods of cultivation, 
No Native as also the experience gained by him. There is no local rhea 

Ooitivation. cultivation in these provinces similar to that described in Bengal, Assam 

and Burma. I have already admitted, however, that I consider Kangra 
well suited for rhea cultivation, though it is by no means so favourably 
placed as Upper Assam or Northern Burma. It hardly seems necessary, 
therefore, to review Montgomery’s results further than has been 
already briefly indicated. His plantation was an exceedingly small one, 
Special _ ou rich, loaiuy soil, amiually enriched by river silt. The plants grew 

Ouitivation. vigorously, were remarkably healthy, and the estimate of yield framed on 
the results obtained from a selected number of stems (1,000) was originally 
750 lb. to the acre, but five years later a fresh estimate raised the outturn 
Ustimated Yield to 972 lb. It has siiice been admitted on all hands that estimates based 
972 lb. selected number of stems, or even on small plots of garden land, are 

utterly untrustworthy. 

United Provinces. — In these provinces numerous experiments have 
been performed, and moreover the trials of fibre-extracting machines, 
conducted under the auspices of the Government of India, were held 
at Saharanpur. According to Col. Hyde’s report, the results obtained 
might be thus expressed : two cuttings a year were all that could 
be expected, though if liberally manured and watered, three might be 
obtained. The green steins yielded from 14 acres came to tons, 
hut 480 lb. of useless steins had to he rejected, reducing the produce 
to 7,360 lb. of stems or 3’28 tons, which yielded by Mr. Greig’s 
machine 207 lb. of fibre. Adding the second and a possible third cutting, 
the annual total yield would have been considerably under 300 lb. filasse 
or clean fibre per acre. Sir George King, while Superintendent of the 
Botanical Gardens, Saharanpur, discussed in 1869 the results obtained at 
Dehra Dun. He very properly observed that being on the gixmncl all 
the year round, both rabi and kharif land rents must be debited against 
the crop, and also water rent, where irrigation is necessary. Besides this, 
allowance must be made for more manure than the Native cultivator 
usually puts on his land.” But if well manured and watered, Sir George 
thought three cuttings might be obtained. 
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The late Mr. Gollan (then Superintendent of the Botanical Gardens) dumber of 
was of opinion that at Saharanpur three or even four cuttings might be 
.■secured, the second or monsoon crop being the best and yielding about one 
ton of green wands, stripped of leaves, per acre. He was verj correct 
indeed when he observed that “ rhea wiU grow, or to be precise, exist in 
nearly all classes of cultivable soils with a minimum of attention, but in 
order to make it produce long straight wands of good fibre-yielding quality, 
it requires a warm, humid, equable climate, a rich friable loamy soil, which 
if further enriched v/ith liberal dressings of fertilising manures, such as 
cow and horse dung, bazar refuse, etc., so much the better.” Mr. Gollan 
would appear to have given the total yield at, say, 2 tons green stems, 
yielding at 4 per cent, under 200 lb. of fibre per acre a year. But he soo ib. 
hastened to add : “ I do not look upon rhea as a crop that can be grown 
with profit in the United Provinces or anywhere in Upper India, at the 
price being offered for the ribbons.” “ I, therefore, take this opportunity 
of warning the Upper Indian planter, to make sure of his ground, by 
experiments on a small scale, before he largely sinks his capital in rhea 
cultivation.” 

South India. — ^It may suffice to give but one illustration of the South, 
results and experience of South India, since there is no Native industry India, 
and it is believed that all European experiments have been practically 
abandoned. The Glenrock Company, Ltd., laid out a plantation of 400 Emopeau 
acres at Pandalur in South-East Wynaad, and 100 acres at Kuilar, some 
5 miles from Mettapollium. These were worked for five years from 1884 
to 1889, and ultimately abandoned because “ the fibre obtained at the Abandoned, 
price ruling, did not pay for the cost of production.” In one year 8 tons 
of green stems were cut from a measured acre, or 128,000 stems, but that yield, 
was an experimental case. Mr. Minchin shows that the range of quantity 
of water in the green stems is very great — namely, from 75 to 90 per cent 
of the total weight, and that it depends on the humidity of the locality 
or of the season of production. At his plantations the ribbons 
were stripped both by the Death and Ellwood machines and by the Fremy 

Machinery 

system, but during the rains “ great difficulty was experienced in drying ^’^ed. 

the ribbons.” Three good cuttings were normally obtained in the Wynaad 

and with irrigation as much as six, but there is always very little rain for Humidity and 

four or five months of the year. Commenting on this feature Mr. Minchin 

((late Manager of the Glenrock) observes : “It may be that a more equable 

-distribution of rain might give a fourth cutting.” In another part of 

his report he says ; “I consider that Dr. Forbes Watson’s estimate 

of 750 lb. of ribbons per acre is the utmost that can be obtained per annum 

from rhea, and that quantity only under very high cultivation. These 

750 lb, of ribbons should give after deguinming about 500 lb. of clean 

filasse.” “ Unless the market is prepared to give up to £70 per ton for Prices Eeaiised. 

rhea ribbons I do not think there is any inducement to undertake the 

cultivation.” Let it be clearly observed Mr. Minchin means ribbons, and 

the market quotation for these seems to be anything from £15 to £30, or a 

little less than half the price necessary to make rhea cultivation profitable 

in South India. 

Mr. Minchin’s experience and opinions are likely to be admitted as 
the only ones with which the public have as yet been favoured, that are 
entitled to be accepted as something more than speculations and esti- 
mates. It will be seen that the Glenrock had to close their plantations, 
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Did not pay and iose their capital, hecanse a , yield of 750 Ib. of ribbons or 500 Ib. of 
filasse (the so-called cleaned fibre of Bengal and Assam) would not pay 
working expenses. It will be for the practical planter to consider whether 
indications of a trustworthy nature have been adduced for Bengal and 
Assam in support of a higher and a more profitable yield than obtained 
in the Wynaad (with its abundant cheap labour), and whether that differ- 
ence will make the profit. 


Disappointing 

Besuits. 


Past PaDures. 


'Xirlmt 

Experiments. 


Burma 

Will Ehea Pay ? 
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Interests. 
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Conclusion. 

By way of bringing these observations to a close, it may be remarked 
in passing that the disappomting Indian results can he contrasted with, 
Mr. Frank Birdwood’s opinions {Journ. Soc. Arts, 1904, 401), “ What, 

remains to be proved,” he says, “is, can it be grown in India, and 
be prepared for the ruarket at a profit ? Many questions have to be 
considered ; chiefly cultivation. It is impossible to lay down hard 
and fast hypothetical rules; the planters in India are busying them- 
selves in the matter and their experience is worth all the textbooks, 
ever written.” Naturally, but perhaps Indian planters may ask them- 
selves how many failures and heavy losses such as those of Mr. Mont- 
gomery in the Panjfib, of the Eajah S. S. Eoy in Joyganj, Bengal, and 
of the Glenrock Company in South India, to say nothing of Mr, Baxeiidale- 
of Selangor, may he necessary to establish the conviction that India at 
least, more especially outside the area indicated by me, is not the most 
promising of rhea-growing countries. In Tirhut, recent endeavours seem 
to have given some promise of a possible future success, and Mr. Bernard 
Coventry has recently furnished full particulars of the results obtained 
(see the passage below, p. 157). In Assam the plant grows freely, but 
with exception of the Jokai experiment, cultivation has not hitherto- 
been seriously entertained by planters. The Jokai plantation had been, 
abandoned some time previous to the date of my personal inspeotion oi 
the rhea cultivation of India, and the Company’s Manager could only- 
show me a few miserable shoots not eighteen inches high, as all that 
sur-vived. I could discover no trace of Col. Hannay’s experimental 
plot, thus once again proving that when abandoned the plant cannot- 
hold its own against indigenous vegetation, and has, therefore, not become 
acclimatised even in Assam. Perhaps the most hopeful country of all,. 
Upper Burma, remains to he commercially exploited. But the real 
issue, I venture to suggest, is not “Can India grow rhea ? ” hut “ Can 
the purchaser afford to pay a price that will leave a margin of profit 
to the Indian producer ? ” And this will meet its solution in the further- 
question, “ Can and do other countries (China more especially) produce 
it profitably at a lower price than India is able to do ? ” Hence if there- 
is a manufacturer’s side that requires expert knowledge for its full com- 
prehension, there is also an agricultural aspect that demands careful 
consideration. Both issues must go hand in hand, and perhaps the- 
most hopeful solution would he found in the owners of patent machinery 
and of spinning and weaving factories undertaking , for a time at 
least, the production of the plant and the fibre they require. This- 
wmuld save the disappointment of finding no market for the fibre 
when produced. 

SEPARATION AND MANUFACTURE OP THE FIBRE. 

As already observed, Dr. Buohanan-Hamilton has the honour of 
having first pubhshed an account of rhea fibre in Bengal. Of the 
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separation of the fibre prevalent', during his time, he says, “ The fresh Retting, 
shoots are cut, and steeped in water to procure the fibres of the hark.” 

Now, if that was the system pursued in 1807, it has since changed com- 
pletely. I have only come across one or two persons who have spoken 
of the use of water in the separation of the fibre. Col. H. H. Stansfield, 
speaking of Bhagalpur, described a process of slow boiling, simmering Boning with use 
and beating in water. To the boiler was added crude carbonate of soda 
(sajji matti), the stems being boiled in this for 1^ to 2 hours. The shoots 
were then taken out and beaten on a board in contact with running Beaten in 
water. They were next returned to the boiler and simmered for another 
hour, then beaten again in running water till the bark and gum were 
entirely removed. The ribbons were then drawn through a rough carding 
machine to remove all adhering woody tissues. It is said that a maund 
of shoots could be thus easily worked per hour, and yield 2-| per cent, iieid sj per 
of fibre ready for spinning. Mr. Montgomery tells us that he had tried 
retting on the green and dried stems as well as on the green and dried 
peel, in running water and in stagnant, both cold and hot. The results 
were uniformly unsatisfactory. These then (with Hannay’s process Retting 
of steaming, shortly to be described) are the only passages with which I 
am familiar where a process of retting or of boiling are spoken of as 
having been actually tried or used in India. It has, however, been 
recently announced that the Algerian method of retting in sea-water use of 
has proved an unqualified success. If that be so, a great difficulty — the 
removal of the gum — ^has been once more satisfactorily overcome. Mr. 

D. Hooper (Curator Industrial Museum, Calcutta) performed recently 
an experiment with artificially prepared sea-water and reported his 
results. His observations have been reproduced in many Indian news- 
papers [c/. Capital; Indian Planting ar^ Gardening, oto.'], and unfavour- 
ably criticised in the Anglo-Indian Review. The Madras Mail, com- 
menting on this reawakening of interest, observes that “ hope lives 
eternal in the human breast, and there is no inherent reason why in this 
particular case hope should tell but a flattering tale.” 

Remunerative Market. — Many writers including myself have for Market, 
years past urged, however, that it is not a machine nor a process that 
is wanted, but a remunerative market. The Chinese method is perhaps oiimesa Method, 
as nearly perfect as attainable with the people and the conditions 
concerned. It is unapproached by any European invention or Indian 
indigenous process [<?/. Letter in South Ind. Observ., March 1902]. More- 
over the Chinese production is on a large scale which leaves apparently 
a sufficient margin to meet present European demands. 

As Ttvitnessed by me in Bengal and Assam the fibre is obtained purely and Ribbons never 
simply by hand scraping. Ribbons are never •prepared by the Natives, since prepared, 
the bark is removed before the fibre is stripped from the twigs. The following 
passage from my original report gives an account applicable, I believe, to the 
whole of Assam and Bengal at the present day — “ The stems are required to 
go through a process of drying, hence rainy weather or even cloudy days during 
the drying stage are supposed to injure the fibre. The shoots are at once stripped Separatiocjof 
of their leaves, a,ud the leaves are very generally returned to the field as manure, 

The shoots are then carried to the dwellings of the cultivators, and by means of 

a bamboo knife or scraper are deprived of the bark and the green succulent stems scraped. 

outer-tissue around the fibre. It is regarded as essential that all the plants 

should be scraped or decorticated within 24 hours after being, cut. The stalks 

are then laid out on the ground in some dry situation and exposed to the sun Drjing the 

during day and removed within doors at night to avoid the dews, and tliis Stems. 

method of drying is continued for some 4 to 10 days. The stems are thus com- 
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Cleaning tlie plctely dried and the adhering fibre more or less bleached. They_ are then. 

each broken across, a little below the middle. The finger or scraper is inserted 
miderneath and run upwards and downwards until the whole of the fibre is 
removed. For this purpose the central stem may have to be broken more than 
once. This stripping stage is. considered the most troublesome of _ all. After 
being removed from the stem, the fibre is drawn rapidly once or twice between 
the scraper and the fiat surface of the forefinger, in order to free it from any 
adhering particles of the stem or bark. The after cleaning of the fibre, pre- 
paratory to its being spun into thread, is done for the most part by the women 
and children, and consists entirely in splitting up the cords by _ means of the 
fingers. Sometimes, however, it is dipped for a few minutes into a boiling 
solution of haldi (turmeric), from the idea that it is thereby softened and rendered 
more easily separable into its finest bands of fibre. In one instance, while in 
Fibre Softeaed Bogra, I W'as told that the partially cleaned fibre was boiled for a very short 

by Boiling in. time in the water obtained after cooking rice. This was also said to soften the 

iu«-water. It is probable that both with and rice- water the advantage secra'cd 

might have been obtained through boiling in water only, but it is perhaps 
desirable that tliis question should be chemically investigated.” 

Prepara- l^lbbons. — It is customary to find (in reports published in Europe) the state- 

tion of ment that rhea ribbons are exported from India. I cannot say definitely that 

Pibre. that is not so, but I should think it highly probable that the supply must have 

been derived exclusively from European experimental plantations (the Glenrock, 
for example) or that it was prepared to order. The Bengal cultivator invariably 
scrapes off the bark before separating the fibre from the stem, and thus offers 
for sale what may be a crudely cleaned fibre (or China-grass) but is certainly 
not the much condemned “ Indian rhea ribbons ” that have given an evil name 
4 .- to, and greatly lowered the value of, the Indian fibre. The Bengal cultivator, 
■befOTeSteippiBg. strictly speaking, decorticates first, then strips the fibre, and it seems to me his 
process is a more rational one than that followed by each and every one of the 
inventors of the so-called decorticating machines hitherto placed on the market. 

’ These either strip off the bark with its adhering fibre or smash up the contained 

stem (scutching) and liberate the hark and fibre in that way. No doubt by a 
subsequent action some of them get rid very largely of the adhering bark, but 
they fall far short of the operation of complete removal of the bark and of the 
green pulpy external tissue which is immediately effected by the cultivator on 
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the stems being cut. Whether his subsequent process of drying the exposed 
fibre before separating it from the stem is advantageous or not I have had no 
opportxmity of testing, but long acquaintance with the Indian cultivator has 
prejudiced me in favour of the view that he rarely* does much within his own 
sphere of life that is useless, and he certainly never imposes on himself very a 
considerable additional labour to no purpose. s 

According to the description given by Col. Hamiay in 1850, the Chinese 
strip the bark and fibre into ribbons as the first operation. The ribhon.s are then 
steeped in water for a couple of hours, and thereafter scraped to remove the * 
bark and gum. He then adds that this is quite different from the 
method pursued by the Dooms in Assam, and observes, A cheaper method 
of preparation, and one which is best suited for separation on a large scale, is 
to subject the strips of fibre, after being taken from the stalks, to the stijaming 
process in boxes, tubes or cylinders. The steaming will soon carry off the ’ 
sap and its bad qualities, and the bundles well dried will then, I think" be quite 
iti a marketable state.” Here we have what may be regarded as the principle, i 
if not also the actual manipulation, of the process patented many yoans after- 
wards as the Fremy system. Speaking of the Wynaad experiments, Mr. Minchiu 
says, “ Small portable boilers on wheels were used, which followed the eoolios 
who were cutting the stems along roads through the cultivation. The steam 
was turned into closed wooden boxes into which the stems were placed. The 
skinning by hand was a slow process, but the ribbon was saved.” 

Machinery and Processes, — So much has been written for and against the 
various machines and processes that have been invented and patented for 
stripping the bark into ribbons, for degumming the fibre, or for producing fllasse 
direct from the stems, either by chemical or mechanical contrivances, etc., etc,, 
that it seems undesirable to venture further, in this very brief sketch of the 
existmg Indian rhea industry, on so very controversial a subject, and one which 
has hardly assumed practical importance in India. It may, however, be said 
tliat by one set of writers it has been upheld that the proper way is to treat 
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the green stems and produce direct what might be called a green filasse ; by Greeu Pilasse. 
others, that since the fibre from such a process has still to undergo an elaborate 
chemical treatment before being fit for the spirmef, there is nothing gained by 
turning out filasse on the spot. All that is required is the production of dry Ribbons or Dry 
ribbons or even di-y stems. By still another set of writers it has been upheld Stems, 
that the percentage of fibre to bark varies so very ^eatly that it would be 
dangerous to organise a future trade on such a basis. The prices offered for 
ribbons of bark would have to be very low, in order to safeguard against an 
unprofitable yield of fibres — thus ruinous to the grower of good stock. It ha s 
accordingly been contended that success can alone be obtained if the clean fibre, Finally 
in a state very nearly, if not altogether, fit for the spinner, be produced by the Oleaiied Fibre, 
grower, though perhaps at central factories adjacent to the areas of cultivation. 

In the Kew Bulletin (add. ser., ii., 1898), the reader will find full particulars 
regarding the various methods of cleaning the fibre, and of all the machinery 
up to then in use. 

Mr. Bernard Coventry’s Ifighly interesting paper in The Agricultural Journal 
of India (1907, ii., pt. i., 1-14) reached my hands after the above observations 
had been passed to the press. It has thus been only possible for me to make 
room for a brief notice. He would seem to lay more stress on the machinery used 
than oir the climatic and soil conditions of the countries of production or the 
race of plant grown. In that he may possibly in the future find himself mis- 
taken. In any case the yield of per cent, of clean fibre is practically that 
mentioned by not a few of the past Indian investigators, from Hannay, Stans- 
field, etc,, downwards. But Mr. Coventry narrates the circumstances under Tirlmt 
which rhea fibre cultivation had been undertaken in Tirhut. These, it would Experience, 
seem, were precisely those recommended by me some years ago {Agri, Ledg., 

1898, No. 15, 466-7). And briefly as follows : — A company of Calcutta 
merchants (the Bengal Rhea Syndicate, Ltd.) imdertook to supply the Faure Bengal Rbea 
machines for the decortication of the plant, and to ship and sell the produce. Syndicate. 
Certain Indigo plantations were to ^ow the plant and prepare the fibre, “ the 
expenses and realisations in connection with the whole enterprise being brouglit * 
under a joint account.” “ The area covered by these contracts aggregated 
over 3,000 acres. As the planting and cultivation progressed it was found, 
however, that many localities wliich had. been selected were unsuited to the 
growth of rhea, so that ultimately the area actually put down did not exceed 2,000 
acres ” (Coventry, l.c. 4). In a further passage Coventry mentions incidentally 
the area in Dalsing Sarai as having been 500 acres. Speaking of the subject of 
yield, he says, “ The stems in well-established plants should be as tall as possible, 
from 4 to 6 feet, but never less than 3 feet. Four good cuttings should be secured 
per annum if it is to pay, and the total weight of these four cuttings of green stems 
should not be less than 30,000 lb. per acre, or say 15 tons. The yield of dry Tidd. 
fibre from these stems should not be less than 2| per cent., making 750 lb. per 
acre per annum. This amount will vary with the efficiency of the decorticating 
machine. The possible amount of fibre to be obtained from the stems is be- 
lieved to be 6 per cent., but owing to the large amount which is broken and 
cut away in the rough process of decortication, only 2| per cent, can be relied Rougli 
on for an average yield with existing machinery, and this is given by the Faure Decortication, 
machine.” It is thus not quite clear whether these are the results actually 
obtained at the Research Institute, Pusa, or only indicate Coventry’s per- 
sonal opinions and expectations. It is all the more disappointing, therefore, 
that this uncertainty has to be concluded by the opinion that “ if the spinners 
are truly desirous of developing this important industry they must encourage 
the growers and offer a price more commensurate with the intrinsic value of 
the product.” What is doubtless wanted is a remimerative demand. [Cf. Agri. 

Ledg., 1898, No. 15, 466; Kew Bull., 1907, 4-8.] 

Indian Industrial Uses.— I came across hp Natives of India who were Use of Fibre, 
aware that the fibre could be spun into such fine yam that it might be woven 
into fabrics. In the case of Bhagalpur it is, stated that it had been used some 
twenty years ago in admixture with silk. Whether it is still so employed I 
have been unable to discover, but throughout Bengal and Assam it is spun 
into coarse thread, three strands of which are again spun together to make 
fishing-lines and the cord of which the kai jalaa or &hing-nets are made. While 
travelling in Dinaj pur and.Rangpurl heard of one or two markets or annual Markets where 
fairs at which the fibre, the cord, or the nets of rhea were said to be regularly 
offered for sale, such as the Bora Daroga meto and fair at Kaunia. ‘ 
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Yield and Other Coo/i^r/es.— The foregoing remarks have been thrown 

Prices. together with a view to represent all that is actually known regarding 
the cultivation and manufacture of rhea in India. I have quoted 
figures of yield and prices obtained for bark and fibre, but I have not 
attempted to give actual estimates of the cost of production nor of the 
practical results obtained, because so far as I am aware these can hardly 
be said to exist in connection with India. It would seem, however (to 
judge by the peld of bark and of fibre reported from other parts of the 
world, where rhea cultivation has been conducted on business lines), that 
we have to suppose that the plant is infinitely less productive in India ; 
in other words, that India is not well suited for rhea production ; or that 
the plant has degenerated to a stock very much inferior to that which 
exists in China, Japan, the Malaya, and America ; or that our system 
of cultivation is altogether defective and deficient ; or that the Indian 
results have been much under-stated ; or, lastly, that the returns from 
other parts of the world have been greatly over-stated. I cannot, there- 
Eetorns from fore, attempt more than to allude briefly to some of the figures that have 

otiaer Oountnes. published outside the limits of India. In a report issued by Mr. L. 

Wray, jun., the results of the Perak Government cultivation are given 
for five experiments. These varied in yield from 1,280 lb. to 2,508 lb, 
peraic Yield, of ribboiis per acre, or a mean of 1,656 lb,, which gave 1,173 lb, of cleaned 
fibre. With so splendid a result (very nearly double the usual figures 
recorded for India) one would have expected the experiment to have been 
announced as a financial success, but Mr. Wray tells us that with ribbons 
at £7 a ton in London, a net loss of $18.30 per acre was sustained. Of 
Wenchow Weiichow iu China it has been found that one cutting of 80,000 stems 

Eesuits. yielded 312| lb. of fibre per acre. It is thus possible that, adding the 

other cuttings, the total return would have been 900 to 1,000 lb. of China- 
grass, ’ 

Singapore. Mr. E, MatHeu of Singapore has published a highly satisfactory 

account of rhea cultivation in the form of a review of the results obtained 


by the Director of the Botanic Gardens of Java. Mr. Mathieu supports 
his views by reference to parallel results obtained in America and 
Algeria. He believes that after three or four years’ growth a 
Malayan plantation should yield in four cuttings 20 tons of stems 
per acre, and that these ought to give 3‘75 per cent, of clean dry 
fibre or 1,680 lb. per acre, worth in London £24 a ton, which would 
yield a net profit over working expenses of $102.30 per acre. If this 
estimate be accepted, the Malay plantations would yield fully doubl(3 
the average outturn mentioned in connection with India. But even such 
a splendid production falls far short of others that have to be recorded. 
According to certain returns published in connection with the Keru 
valley, California, four cuttings are said to have been obtained a year, 
making a total of 50,400 lb. of green stems, or a little more than double 
Mr. Mathieu’s estimate for Malayan production and perhaps five times 
the mean of all the figures given above in connection with Indian 
experience. Mr. Charles Richard Dodge {Useful Fibre Plants of the 
World, 89} gives 25 tons of green stems with leaves as a fair average for 
California, andHilgard mentions a yield at the Cahfornian Experimental 
Station {Bull., Nos. 90, 91) of 1,935 lb, of fibre per acre. Erom the experi- 
mental cultivation of a small plot oi li. nivea- atKew, it was calculated 
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that the yield would he 29,000 Ih, (say 13 tons) of green stems after the 

leaves had been removed. At Algiers (according to the late Director of the Algerian vieid. 

Botanical Gardens — Mr. Hardy) the yield was 48,000 lb. of green stems 

vdth their leaves, or 27,6001b. of stems : this amount on drying is reduced 

to 4,900 lb. and affords 1,400 lb. of fibrous thongs. But Wo such crops 

may be obtained a year, so that the total of ribbons would be 2,800 lb. 

At Padua, according to M. Goncet de Mas, 26,300 lb. per acre were ob- 
-tained in the second year, and 32,360 lb. per acre of stems without leaves 
in the third year of the plantation. The last quotation worked out at 
1,280 lb. of raw fibre. Lastly, M. Favier gives 1,285 lb. of fibre per acre 
■as the approximate average annual yield. 

Buropean Industrial Uses. — I do not attempt to express a Uses of 
■definite opinion on this aspect of the rhea question, though essentially China- 
necessary to, any full comprehension of the financial issues of production Smss. 
in which India is at present concerned. The fibre would appear to be used 
for sacking, sailcloth, belting, table-cloths, sheeting, shirting, dress cloths, Toxtues. 
laces, nets, thread, string, cordage, ropes, fishing-lines and paper. Wiesiier 
(Denkschr. Ahad. Wiss. Wien. Math.-Nat, 1902, Ixxii., 7, 22, 28) makes 
many references to the Chinese use of this fibre in the manufacture of 
paper. On the authority of Karabacek {Das Arahische Papier, 28-9) he 
■states, for example, that it was used in ancient times in China for the pro- 
duction of the best Woi^ii^ent papers. But the apphcations of rhea are more Chinese Papw. 
varied and diversified than those of almost any other known fibre. Still, 
its progress in popular favour has been remarkably slow. It is employed 
at present very largely for giving strength to other textiles, and has hardly 
•assumed an independent or recognised position of its own. It might 
be said that its disadvantages are its abnormal strength and lasting pro- Objeotions to 
perties under all vicissitudes ; its stiffness and glossiness ; its want of 
rustle ; its peculiar lustre (which has not caught popular fancy) ; and its 
imperfections in dyeing (especially black shades)— -these are the sort of 
objections often urged against rhea. But it seems possible that they would 
;all disappear if two further adverse circumstances could be overcome, viz., 
first the necessity for special and expensive machinery, and second the special 
very high cost of production. The difficulty that long obstructed rhea, Maoiiiaery. 
namely the discovery of a good decorticating and degumming machine 
■or process may, however, be said to have disappeared, and the chief 
■objection now advanced by the growers is that the price offered is not cost of i 
remunerative, and by the manufacturers that more cannot be paid until a i’'-'o'3uction. 
special position has been secured for the fibre in the markets of the world. 

In The Agricultural Ledger (1898, No. 16) are given 3^ pages of references to 
reports, books, newspapers, etc., in which information regarding Bhea will be 
found. [Many of the additional sources of information consulted while writing the 
present article have already been cited, but the following enumeration in sequence 
of dates may be added : — Schulte im Hofe, Die Ramiefaaer, 1898 ; Sadebeck, Die 
KuUurgew. dev Deut. Kolon., 1899, 293,; Times of Jnd., Jan. 7, 1899; Ramie, 

^Straits Settl., in Jnd. Text. Journ., April 1900; Jtamie, in Proo. Inter. ^ Cong., 

-Jrme 28-30, Oct, 1-11, 1900 ; Schanz, Die BoehmeriakviPur, China, in Der Tropen- 
pfianzer, 1901, v., 126-36 ; Juraelle, Lea Cult, Colon. (Induat.), 1901, 27 ; Greshoff , 

Bamie, Dutch. E. Ind., in Indiache Mercuur, Jan. 6, 1903 ; Van Maanem, 

-La Cult, de la Ramie, m Rev. dea Cult. Colon., 1903, xiii. 82 ; Wiesner, DieRohst. 

■dea Pflanzenr., 1903, ii., 319 ; Birdwood, Anglo-lnd. Rev., Jan. and Feb, 1903 ; 

.Pioneer, Feb. and Aug. 1903; Van Maanem, and Ramie-Union, in 

Indiache Mercuur, April 19, 1904 ; Edwards-R^clyffe, series of articles in Ind. 

Plant. Gaz., concl., June 11, 1904; Barraclough in Capital, April 21, 1904; 

Oarpenterin Trop.Agriat.,'M.aY, 1904; Ind. Text. Journ., Jan. and Feb., etc., 1904.] 
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BCEHMERIA OR RHEA SUBSTITUTES. 

Practically every fibre obtained from the Natural Order Ueticace.e or- 
tdie Nettles might be mentioned as a possible Rhea Substitute. These are, 
however, referred by botanists to two sub-tribes, viz. the STlNGlN<r and the 
Stingless Nettles. Of the former may be mentioned Glrordhria., 
Laportea BXid Urtica, and of the latter Bwhuietda, Hehref/ea si a, 
Mao'utia, SareocMmnt/s and Villebr tinea. These and a few other 
allied genera are well known to afiord strong and beautiful fibres, Tliere is, 
however, an objection to the former group that applies in nearly equal force 
to all the species, namely that the poison of the stinging hairs renders it 
difficult to collect the plants; and indeed in some instances the poison is 
absorbed and retained by the fibre during the process of preparation. The 
stinging nettles are consequently an intractable group of plants, no single 
member of which has assumed or seems likely to assume commercial im- 
portance in the modern commerce of any part of the world, even although 
the fibres they afford are strong and exceedingly beautiful. The other group 
— the stingless nettles — in addition to the China-grass or Rhea contains 
several plants that are much appreciated in the countries where met with 
plentifully, and mainly as sources of useful fibre. Several of these are also 
capable of extended utilisation, should the necessities of commerce call 
for new and diversified fibres. Each possesses special features of its own,, 
and the chief difficulty that stands in their way is that which has retarded 
rhea itself, namely that the necessity for their recognition has scarcely 
arisen. By far the most promising fibre of this series is ViUebrmtea 
integri folia. 

In the remarks that follow I shall deal as briefly as may be possible 
with each of the more hopeful rhea substitutes, and, as customary, in the 
alphabetical sequence of their scientific names : — 

Debreg’easia hypoleuea, Wedd. — This large shrub is met with 
plentifully on the margins of fields, by roadsides and watercourses, and 
near houses, in the western temperate Himalaya, at altitudes of 3,000' 
to 6,000 feet. It is best known by the following vernacular names ; — 
‘P'Aruni, tashidri {tusMyara), sidru, tashdri-sidr, sihdru, sanddri, sansdru, 
amrer, thand, pincko, pfln, etc. 

It is freely pollarded in October, and forms long, strai^t, willow-liko shoots 
which yield a fair percentage of bark-fibre ; the shoots are also made into 
crude baskets for local use. The fibre is very generally extracted by the hill 
people and employed for ropes and cordage. Various methods of separating 
and cleaning the fibre have been reported. Baden-Powell observes that the 
shoots are not steeped in water but are dried, and when brittle iire besiten anti 
the fibre collected. The fibre is reported to be exceptionally strong and of 
special value for fishing-nets, because of its resisting the action of water. As 
cordage and rope it is employed for all agricultural and domestic purposes by 
the hill people, but I have never hetird of its being spun and woven nor have 
I come across any account of a systematic production or even of a scientific- 
investigation of the fibre. 

The closely allied species f*. t-einUnn, Baud., perhaps hardly deserves to- 
be treated as distinct. It is a tall shrub of the sub-tropical Himalaya (especially 
Eastern) and of the motmtains of Western and Southern India and Burma — 
eominon in evergreen forests. The following are its better-known names : — 
Tashiari, hamhyem, kapsi, Jcurgul and putchaw. It takes the phw;e very largely, 
in the mountains of Western and Southern India, of the previous species cm the 
Himalaya. It is also used by the Himalayan people, more especially on the 
eastern extremity, but is less plentiful to the west than the former. In the 
Madras Manual of Administration it is spoken of as one of the chief fibres of 
that Presidency. It is fairly extensively used in the Nilgiri hills, and a consign- 
ment was sent to Europe by the Glejorock Company which was valued at £70 
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a ton ! Mr, Cameron refers to it as one of the commonest and most conspicuous 
plants of the Wynaad and Nilgiri hiUs. Its fibre he tells us is used for bow- Bow-strings, 
strings, and “ would appear to require to be better known to be much appre- 
ciated.” In Ceylon it is used for cordage and string especially suitable for 
fishing-lines. 

Gipapdinia hetepophylla, Bern . — ^In commerce this is known D.E.P., 
as Nilgiei Nettle. There are three fairly well recognised varieties, viz. 498- 
(a) heterojihylla the condition met with on the temperate and 

sub-tropical Himalaya from Marri eastward to Nepal, Sikldm, Bhutan, isfettle. 
Assam and Burma ; (/3) palniata, the special form on the Nilgiri hills 
and Ceylon ; and (y) zeylanica^ the variety met with on the mountains 
of Eajputana, Central India, the Central Provinces, and the Deccan, 
south to Travancore. It is commonly stated thati><*2ma^a; yields a fibre 
superior to either of the others. It would be more correct to say that 
palmata had been systematically studied and reported on in 1862 by the special 
late Mr. Mclvor, Superintendentof the Horticultural Gardens, Ootacamund, I’^^estigation, 
while the other forms, though known to be fairly extensively used by the 
hill tribes, had not been separately investigated. Under these circum- 
stances it seems likely to serve the purpose of the present work if all three 
be treated conjointly. The following are the vernacular names best 

known : — bicMa, alM, awa, hhdbar, heri, sanoli, hor^-surat, fha-fat, vernacular 
tukak, serpa, herpa, ullo, Icazu, shish-una, kuhra, jurkanddM, kunddld, 
moti khajati (or moti-kajoti), agia, agarra, awah, ana, schorigenain, hpetye, 
hetya, bekshd, etc. [Gf. Agri. Ledg., 1898, 78-9.] 

Production. — In the North-West Himalaya GirartUnia takes the place of Himalayan 
nebregeasia in the higher and more interior or northern tracts ; it occurs between Supply. 

4,000 and 7,000 feet in altitude, and thus practically above the altitude of 

JOehreffeaaia. It is a tall, stout, much-branched plant that grows to a height of 

6 to 10, feet and usually in the form of dense clumps which, owing to the very 

poisonous nature of the stinging hairs, are left severely alone both by men and 

animals. The plant is, however, fairly extensively utilised by the hill tribes, 

especially on the Himalaya, as a source of strong and durable fibre. The long 

straight shoots are cut down in the cold season (August to October), stripped Seasoa of 

of their leaves and buds at once, so as to remove as far as possible the stin^ng Gutting. 

bristles j they are then washed for three or four days in water, and the fibrous 

bark thereafter drawn off as with hemp. Capt. Rainey, speaking of the 

present plant, not jaebrvgeasia, says the shoots after being cut are exposed 

to the open air for one night ; then stripped of their leaves and sun-dried ; next 

placed in vessels and boiled with wood-ashes for twenty-four hours. . The fibre Boiled with 

is thus found to separate easily and is removed, washed and sprinkled with the Wood-ashes. 

flour of the grain Icodra, and left to dry, when it is ready to be spun. Campbell 

observes that in Nepal this fibre is used in making an exceptionally strong cloth oioth made of 

called bangra {Agri. and Rural Econ. Nepal), and Gamble and others use for tJie Eibre. 

that cloth (as met with in Sikkim) the name gunny or gunnia; in Burma 

rhea is called These names are doubtless derived from bhanga (which origin of Name 

signifies to break) and ganja — two words that, at the present time, are restricted Gunny. 

to the intoxicating property of hemp. The term gunny in modern commerce 

is applied to a sacking made of jute. 

It has already been mentioned that Mclvor cultivated the form paitnata JsTilgiri 
on the Nilgiri hills. The soil best suited he describes as alluvial deposits such Experi- 
as are found in ravines. He sowed the plant in rows 16 inches apart and cut ment. 
down the young shoots for fibre twice a year, namely in July and January. In 
doing so he left 6 inches of stem as the stool for future shoots. After each 
cutting the earth between the rows was dug to a . depth of 8 inches and manure Method of 
applied. From the crop of July an average produce of 460 to 600 lb. of clean Cultivation, 
fibre may be expected. Of this 120 lb. will be superior quality, in other words Yield, 
the produce of the very young and tender shoots, which should be assorted by 
themselves at the time of cutting. The January prop will yield on an average 
600 to 700 lb. per acre. This fibre is, however, inferior owing to the shoots 
being mature. Were fine fibre only desired, Mclvor was of opinion it tvould 
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be necessary to reap the shoots at an earlier time, and perhaps more frequently 
than stated. 

The inner bark abounds in fibre, that of the young shoots being the finest 
and strongest and peculiarly silfey and at the same time woolly. The shoots 
when cut were allowed in Melvor’s experiment to remain as they fell for two 
or three days, by which time they had largely lost their stinging property but 
were pliable enough to allow the bark being peeled off and separated from the 
leaves. The bark was then tied in small bundles and dried in the sun. When 
quite dry the ribbons were beaten with a wooden mallet, which caused the outer 
bark to fall off and leave the fibre comparatively clean. The fibrous part 
was then wrapped up in small bundles and boiled for about an hour in 
water with wood-ashes. The fibre was thus removed and washed as rapidly 
as possible in clear running water, after which it was bleached as with flax 
or hemp. 

bTothing further is known of the above experiment, but it may be inferred 
that the result was not considered a financial success since the endeavour to 
grow the plant and sell the fibre appears never to have been repeated in any 
part of India. 

By way of concluding it may be said that, in connection with the inquiry 
into rhea fibre in Burma, information was received of what was called Wild-rhea — 
a plant fairly extensively used as a source of fibre by the Shans. On aj^otanical 
specimen being furnished this was found to be CfirartHnla hetevopiiyiiu, 
called by the Shans hpetye. Mr. Carr, Deputy Conservator of Forests, Mandalay, 
wrote that the fibre was not considered so good as gun (rhea) and was not used 
much by the Burmans. The Palungs, however, were said to mix it with gun. It 
is somewhat curious that the Jabako and Angami Nagas also employ aituouUuia 
fibre mixed with their ban-nha{viiMtritneu) or with cotton, and in Europe the 
opinion formerly prevailed that the special feature of Nilgiri Nettle fibre was 
the ease with which it could be mixed with wool, a property not possessed by 
rhea, and due to the woolly nature of 

Properties. — Recently, however, as a consequence of inquiries made at the 
Industrial Museum, Calcutta, a sample of the fibre was sent to the Imperial 
Institute for report. Dunstan furnished a reply which has been issued by the 
Reporter on Economic Products as a Commercial Circular (1905, No. 1). The 
following abstract may be here given : — • 

It is evident that these results confirm those of Cross and Bevan, but 
indicate that the present sample is less susceptible to the prolonged action 
of alkali (as shown by the fe-hydrolysis) and contains a larger percentage of 
cellulose. The fibre of Cfirardini» iietavoi>hyii€i is remarkable for its ability 
to withstand the action of alkali, its riclmess in cellulose, and the length of its 
iiltimate fibre. There can be no doubt that the product is of excellent quality, 
and it seems highly probable that, if it could be prepared on a commercial scale, 
it might take a high position among textile fibres. 

Mr. B, S. Rose, of the Indian Trade Enquiry Office, 73, Basinghall Street, 
London, E.C., obtained a commercial valuation of the fibre which was as follows ; — 

“ The small sample of the prepared fibre of the Nilgiri Nettle (€>firttraiui<( 
neteroiihyua) I'eceived from the Reporter on Economic Products was subr 
raitted to a fibre broker, who reports as follows : — ‘ We have examined the sample 
of vegetable fibre, and beg to report on same : microscopical examination reveals 
similar structure to flax, appearing, however, to be ineffectively retted ; soft 
and more open than flax, also of a more downy nature. Length and fineness 
similar to flax and slightly more silky. In our opinion this fibre is more likely 
to be employed under similar conditions to the flax fibre than as a wool substi- 
tute. We value the fibre at £20 per ton.’ ” [See also p, 161.] 

Lapoptea cpenulata^ ; the Fever or Devil Nettle. An 
evergreen shrub met with in the tropical Himalaya from Sikkim eastward 
to Assam, Burma, CJeylon, Perak, Java, etc. Is known by the following ; — 
Surat, chorpatta, moringi, sir-nat, mealumma, fheytahyee, etc. 

This curious plant may be described as the most poisonous of all the nettles 
of India, although compared with the preceding it is harmless looking. Its 
stinging hairs cause excessive burning pains, which last for days, augmented on 
the part being washed ; at the same time it produces violent sneezing and copious 
running at the nose and contraction of the jaw with severe swelling of the part 
affected. J. D, Hooker (Him. Joum., 1852, ii., 188); Masters (Prod. Angami 
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Hills) j Beddome [FI. Sylv., ii., 306), and many other MncitBrs allude to the poisonous 
property of this plant. 

Properties. — -The bark is loiown to yield a strong and fairly useful fibre, the 
ultimate cells of which measure 8—16 mm., but its great loss on hydrolysis, together 
with its poisonous property, stamp it as unlikely ever to become of commercial 
importance. The Indian plant is closely allied to JO. ea$uiaeuftis, the fibre of 
which at one time was of importance in Em’ope and which recently has been 
proposed for cultivation in France as a substitute for rhea. 


Maoutia Puya, Wedd. ; Agri. Ledg„ 1898, No. 15, 120-6, and pi. 
Is known as pwa-hemp, and Nepal Hemp, and by some writers as Wild- 
rbea, pot, pua, puya, yenhi, hyinki or hienhi, puttanti, sat-sa or sat-sha 
or sap-sha, etc. A shrub from 2 to 6 or even 8 feet in height, fairly plentiful 
in the damp forests at the foot of the Himalaya from Garhwal eastwards 
through Nepal and Sikkim to the Khasia hills and the mountains of 
Burma, at altitudes of from 1,000 to 4,000 feet. 

This is pxirely a wild plant and is nowhere cultivated. It does not grow in 
the forests but frequents glades and open places, overrunning abandoned fields. 
It sheds its leaves in winter, comes into fresh foliage about May, and flowers 
and fruits in August and September ; the shoots intended for fibre must be 
cut before the fruit matures. 

Properties. — Mr. G. A. Gammie described (in 1890) the pi’eparation of the 
fibre at Mungpoo in Darjeeling, his description coinciding in almost every 
particular with Dr. Campbell’s accoimt written in 1847 : “ The bark is peeled 

off the stems in long strips ; boiled in water, thickened with common wood- 
ashes until it is pulpy ; then as much as possible of the adliering bark is 
separated from the fibre by alternately beating with a wooden mallet and wash- 
ing in cold water. After this the water is rinsed out, and each bxmdle of fibre is 
thickly covered with a paste of micaceous clay, and dried. When thoroughly 
dry, the clay and the remaining bark are easily shaken off, leaving the fibre in 
a state fit for use. If fibre is required free from dust, it is repeatedly rinsed 
until the water runs clear, and then re-dried. The white or bluish- white clay 
found here and there, near streams, is preferred as it gives the fibre a good 
colour. If its appearance is of no consequence, yellow clay is said to be 
as effective. I do not know whether the action of the clay is altogether 
mechanical or not. A few samples which were prepared by treatment with 
lime and chalk were coarse in appearance and rough to the touch ; those treated 
by clay, on the other hand, were soft and silky.” It need only be added that 
Gammie says “ pua is chiefly used for fishing nets and lines, I am told that 
formerly the Lepchas made cloth from it, but the contraction and expansion 
readily caused in it by atmospheric changes made it xmcomfortable and un- 
desirable for wearing apparel.” 
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Sapcoehlamys pulcheprima. Gaud. — A large shrub in Assam, D.E.P,, 
the Khasia hills, Sylhet, Chittagong and Burma, and distributed to 
Sumatra. It bears the following names : — goUh jam, dogal or ddggdl, p^ggal 
sonaful, tsatya, shap-sha-pen. Fibre. 

This bark gives a good rope fibre, and the leaves and twigs in conjunction 
with the bark of A-ihisaeta are used in Assam in the production of a madder- 
brown dye. 

Uptiea dioica, Linn., also U. parviflopa, Eoxl. — One or both D.E.P., 
of these plants are met with plentifully near human dwellings on the 
Himalaya (up to 12,000 feet) from Kashmir eastward to Assam and 
Burma ; also on the mountains of Central, Western and Southern India, 
at altitudes of from 3,000 to 5,000 feet. They are given the same names 


as Gri,rardinia. 

Properties. — The young tops and the hypertrophied shoots (caused tlirough the 
parasitic action of an aecidial fimgus) are largely eaten on the Himalaya. Nettle 
fibre was the textile of certain purposes in primitive Europe (Hehn), and still is Edible Paris, 
in use. The word Net is derived from the same root as Nettle. A knowledge 
of their fibres prevails in India, but it can hardly be said they are manufactured. 

Gubbins doubtless was alluding to tTrUea imt^vijiora when he said that the 
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plant is cut in October and sun-dried ; when brittle it is beaten and the fibre 
separated. “ Seeing it stated that there was considerable labour required in 
Kbire. cleaning the fibre, I made particular inquiries on this head ; as far as I could 

learn, there is no greater trouble in cleaning the fibre of the Vrtiea, when merely 
dried, than is experienced with the hemp of the hills which is not retted in 
water.” The fibre is said to be employed for making ropes. {Gf. Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 88-9.] 
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Villebpunea integpifolia. Gaud. ; Agri, Ledg., 1898, No, 15, 
108-19, and pi. ; Eisa Fibre. This small tree or bush is met with ou 
the Eastern Himalaya to Assam, the Khasia hills, Sylhet, Manipur, 
Chittagong, and right across to the other side of India ; on the Deccan 
Peninsula feom the Konkan southwards; and lastly in the Andaman Islands. 
It is the bon (wild) riha of Assam, also ritza, risa or ree, jutta, bon-hotkora, 
Mhoi or luhoihhun, Upic or lipiah, haphithi. 

History. — It affords both the red and the white fibre made known 
by Hannay in 1850 under the name of mesakhi. In fact Dalton 
affirmed years ago that Hannay’s mesakhi was the same as his bon 
riha. Eoyle suspected Dalton to be correct and I have little or no 
hesitation in saying that he was so, though it is curious that none 
of my correspondents in Assam or on the ea, stern frontier anywhere 
have sent me either the plant or the fibre under the name mesakhi, 
nor was that name mentioned to me during any of my numerous 
explorations on the Assam frontier. Although fairly plentiful in the 
Deccan it does not seem to have a vernacular name, nor apparently is 
it known to afford a useful fibre by the people of Western India. During 
a brief tour in Coorg and the Wynaad some short time ago I personally 
endeavoured to learn something about this plant. It was found plentiful 
in the lower damp valleys near the cardamom plantations, but no one 
seemed aware of its being of any value. Dehregeasia veluUna was 
pointed out as the only known wild fibre plant. Subsequently one 
writer, in response to my account of VUlebrmiea {Agri. Ledg., l.c.), 
affirmed that wild-rhea was plentiful in Salsette and the fibre regularly 
exported up the Persian Gulf, but on being asked for a sample, sent a 
plant which was neither rhea nor any of the rhea-substitutes, thus once 
more demonstrating to what extent the bugbear ban- (wild) rhea has 
obstructed the natural development of India’s fibre resources. 

A botanical speciraen of the present plfmt was sent from Assam to the 
Herbarium, Boy^ Botanic Gardens, Calcutta, by Jenkins early in the ’fifties. 
On the label of that specimen is recorded the following — “ This is the han- 
rheea from which the China-grass cloth fibres are prepared.” I mention this 
circumstance as of historic v^ue since it proves that the so-called wild-rhea of 
the early Assam investigators and the hon {ban\ rhea pointed out to me on numer- 
ous occasions, during explorations in Assam and across the north-eastern 
frontier into the coimtry of the Mlcirs, Nagas, Singphos, Jabakas, Manipuris 
and other tribes, is the self-same plant of which so much had been said fully half 
a century ago. In the country indicated the plant is indigenous, but so far as 
I could discover, is nowhere systematically cultivated though doubtless en- 
couraged to grow and even planted along embankments, roadsides and other 
suitable situations with a view to affording a ready supply of fibre. In its 
purely wild habitat it frequents damp glades near streams, though with its 
roots well above water-level. Because of its being an indigenous plant and 
called han- (wild) rhea there arose the very mistaken notion that it was the source 
of the cultivated rhea, and still more perniciously the idea that rhoa fibre could 
be procmed in India from a wild source for little more than the cost of collection, 
and further that all that was necessary to secure a never-failing supply was to 
plant out waste lands with the wild rhea. I have already fully disposed of these 
absurd notions and need hardly repeat that the wild-rhea of Burma is tiitw aiula, 
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the wild-rhea of Sikkim Maoutia, and the wild-rhea of Assam the present species Cultivation 

— three plants that are as remote from rhea proper and from each other as 

they cotild well be. They are all nettles it is true, but there the resemblance 

begins and ends. They are different botanieally, chemically, industrially and 

agriculturally. To continue to think of them as wdd forms of rhea is the 

blindfold acceptance of a name at the probable expense of a future trade. To 

place this wonderful fibre — wild-rhea of Assam — on the markets of Europe as 

equal in price, merit and industrial application with the wild-rhea of Burma, 

would in all probability be to condemn it to complete neglect. It has merits 

and properties of its own as different from rhea itself and from all other wild- 

rheas as from flax. It would, therefore, be of great advantage were some en- Separate 

tirely distinct name accepted and recognised in Europe as the commercial name Name 

of this fibre, such, for example, as that which I have ventured to assign to it desirable. 

above, namely its Naga name Risa. 

Conditions of Cultivation , — According to the opinion hitherto published, it 
may be propagated by root-cuttings, by slips, or by seed, and its cultivation 
conducted on the same lines as with the willow in Europe. It is said to be grown 
largely by the hill tribes on the north-west of Yunnan, and by the Singphos and 
Dhoaimeas of the Assam north-east frontier to a small extent only (Hannay). 

The tree when left tmmolested attains a girth of about 2 feet and a height of 
from 30 to 40 feet. It is abmrdant within the valleys bordering on the Khasia 
and Garo hills. It is only found in mixed evergreen forests, and is not gre- 
garious. It thrives principally in shady damp places on the sides of streams, Shade 
but does not grow at all on the plains or in places exposed to the sun. The Necessary, 
tree flowers in March, and the seeds ripen in April (Lloyd). I collected the plant 
repeatedly on the plains of Assam proper, for example on the embankment of 
the Rajghur in Sibsagar, and at Nahor Rani in Tezpur. It is very plentiful at 
Tingali, at the foot of the Jabaka Naga hills, growing on loose soil with plenty 
of water. It could be grown on the sloping banks of most of the depressions or 
hullaha within tea estates— lands which at present are not only waste, but often 
: a source of positive danger to the tea plant. 

i Collection and Separation of Fibre. — The trees are pollarded during the Fibre, 

i months of November to February, and the young shoots become available in geagon of 

i June and tlirough the rains. The fibre is extracted from the branches in exactly Pollarding, 

i the same manner as from nmUmerin nivon, only the fibre is longer. One Extraction oC 

I man preparing risa can get as much fibre in the same time as three men pre- 

i paring the cifitivated rhea fibre (Lloyd). The young shoots begin to appear 

! in May, and these alone are used for fibre. The Naga way of preparing the Tha Naga 

ribbons is quite different from the Assamese. The cuttings are best made Method, 
i from May to October, during the rainy season. The shoots are carried to the 

villages, where the outside green skin or bark and alittle slimy matter are scraped 
off. Then the ribbons of partly cleaned fibre are stripped from the shoots. 

The inside of these ribbons is next scraped with a knife so placed in the hand as Shoots 
to allow the edge to rest against the forefinger. The strips are drawn through Scraped, 
repeatedly in order to remove the slimy and gummy substances from the inner 
face. After being cleaned in this way, the ribbons are left to dry in the shade. Dried, 

When fully dried they are next steeped in water and wood-ashes for about 
twenty-four hours, and then boiled in rice water for four hours. The fibre will BoUed in 
be then found to be quite free from gum, and may be separated into fine N,ioe-water. 
threads. This is, however, a tedious process and is mostly carried on by the 
old people of the villages. The Assamese, on the other hand, take off the Asa n.Tn Method, 
ribbons when the shoots are in a half-dry state and do not fcst scrape off 
the outer bark and gum. They also leave the inner face coated with the 
slimy substance. They ptuify it in a coarse way by washing in lime and then Lime-water, 
twist it into twine, or simply divide up the ribbons and without any prepara- 
tion twist these into twine. This is employed in making the nets used to catch 
deer (Severin). 

Yield and Utilisation — Col. L. A. M. Lumsden, C.B. (of Lumsden’s 
Horse) was good enough to supply the thongs of bark that were furnished for 
examination and report. These were stripped from wild plants that had not 
been cultivated nor pollarded to produce special fibre-yielding shoots. The 
consignment was, therefore, very mixed and an allowance has to be made for this 
circumstance. The following facts are instructive. The green branches stripped 
came to 36 maunds 32 seers j the green ribbons of bark obtained from these Yield of 
weighed 3 maunds 30 seers ; and the dry ribbons, without any preparation other Blbbon, 
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than drying in the shade, came to 1 maund 30 seers (Lurnsdeii). The fibre is 
used in the manufacture of a coarse cloth, but chiefly for fishing-nets (Hannay). 
In the Garo hills the fibre is only prepared in small_ quantities and for honio 
consumption. The people use it in making nets, and in certain cases for mixing 
with silk in making cloth (Lloyd). In. the Jabaka Naga country it is valued 
because of its great strength. It is coarsely woven into the hags that are carried 
over the shoulder. These are often beautifully ornamented, being embroidered 
with dyed thread of the same fibre (Phillips). The Nagas believe that the harder 
the thread is spun the stronger it becomes (Severin). 

Properties of the Fibre . — In 1853 Capt. Thomson reported that 
for canvas or lines the fibre required only to be known to be gener- 
ally used for these purposes. Royle published the results of a com- 
parative study of the fibre supplied by Hannay as follows : — Petersburg- 
clean hemp, broken with a weight of 160 lb. ; Jabhalpur hemp, with 
190 lb. ; Ohina-grass, with 250 Ih. ; rhea with 320 lb. ; and wild-rhea with 
340 lb. These were the results obtained half a century ago, but still no 
progress has been made with this fibre. In March 1897 I collected person- 
ally a supply of bark in the Sihsagar district, and submitted the same 
for examination to Mr. Melrose Arnot, at that time Chemist of the Bally 
Paper Mills. He reported that the fibres separated from the bark were 
beautifully white and of a fine silky lustre and measured 26 to 30 mm. 
long and 0*013 mm. in diameter. They were cylindrical or nearly so, 
and tapered at both ends ; they had a small central canal and thick 
striated walls ; a pecto-cellulose very similar to flax, but much finer 
while being equally long. Arnot then added, “ AvS compared with 
the fibre of Boehmeria nivea this is exceedingly fine, indeed it is 
one of the finest fibres I have ever measured, and although not 
anything like so fine in the individual fibre, the filaments are long and 
strong, and I have no doubt that in every respect the material would 
prove more easily workable on textile machinery, and it would un- 
doubtedly produce very much finer textures than Bmhmeria nivea.'''’ 


“ The colouring matter contained in the bark appears to be well worth 
serious study.” 

e i These results were only just what might have been anticipated : 

nsignmea . scrape the bark off a young shoot and procure a sample of 

the fibre without realising that it must be very valuable. But in order 
to have an independent opinion I desired Col. Lumsden to procure me 
the supply of ribbons alluded to above, and these were forwarded to the 
late Sir F. A. Abel, Director of the Imperial Institute, London, with the 
suggestion that Prof. W. R. Dnnstan might he invited to examine and 
report on the fibre. 

Hecenfc Ou April 28, 1898, 1 forwarded the fibre along with a letter in which the 

invesiigations. following occurs ; — “ During my explorations in Assam I gave special 
consideration to the han-rhea. I found, as I had suggested in the 
Dictionary,^ that while related no doubt to Bwhmevia nivea it was a 
perfectly distinct plant, namely Villehninea intey/ri folia. It can be 
grown on all waste lands ; it has little or no gum, will give a high return 
where Rhea fails ; is a very fine fibre, and perhaps as strong, if not stronger, 
than China-grass. On these considerations I contemplate making an 
efiort to bring this fibre to the attention of commerce, and I shall he 
very grateful if you can see your way to secure the co-operation of the 
Officers of the Research Department. I desire to have the fibre ex- 
amined both chemically and industrially. For the latter purpose I 
shall be glad to send a larger consignment on hearing from you. The 
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rilsbons liave been simply stripped off tbe stems. They have not 
been cleaned in any way, and the loss no doubt will be foinxd serious. 

The plant produces shoots 20 feet long; the bark strips off easily, but 
no doubt machinery could be readily designed to produce a cleaned 
and partly bleached raw fibre. Perhaps the most important point in 
connection with this fibre is that it could be produced at a third the 
price of Rhea” 

In October of the same year I had the pleasure to receive Dunstan’s 
report, and the following passage sets forth his results and conclusions 
“ Unfortunately the untreated bark-fibre was sent for examination, con- 
sisting of the bark peeled from the plant — containing the bark-fibres in 
strips from 3 to 5 feet in length. The only course to adopt was to imitate stems Betted, 
as nearly as possible the retting process adopted on an industrial scale, 
which the almost complete absence of gum rendered possible. Two 
samples of fibre were received. A small quantity of each was placed in 
dishes covered with water and allowed to stand for about three weeks, 
after which time one of the samples was sufficiently soft for the fibre to 
be removed. This was carefully combed and picked, and by this means 
about 10 grams of a nearly clean brown fibre in long silky threads were 
procured.” The fibre thus treated was then submitted to the usual 
chemical examination, and commenting on the same, Dunstan adds ; — 

“It is interesting to compare these numbers with those obtained in the Eeport. 

examination of the fibre of BoeJimema nivea made by Messrs. Cross 

and Bevan. Watt has pointed out that these two fibres are certainly 

distinct ; the Ban-Rhea may be the more important of the two, owing to 

its growing wild on waste land, to its containing little or no gum, and also 

because it furnishes a silky fibre at least as strong as China-grass.” “ A 

comparison of the results of the examination of these two fibres clearly 

brings out the superiority of the Ban-Rhea, especially in regard to its superiority of 

smaller loss by hydrolysis and its higher nitration number. At the same 

time it must be remembered that the process adopted in treating this fibre 

in the laboratory only very roughly approximates to that which would be 

used on a large scale. Portions of the original samples have been submitted 

to a fibre expert, who reports that they can be readily treated by a special Eeacuy 

and simple process which has recently been devised. Further informa- 

tion as to this process can be supplied if this aspect of the matter is thought 

to be of importance.” 

I need only add to the above that I purposely sent the “ untreated 
bark fibre” from the belief that perhaps Dunstan might like to 
have the opportunity of seeing everything contained in the bark and 
thus learning its good as well as its bad points. The fact that it lent 
itself to simple retting is a point of infinite value which might not simple 
have been discovered so soon, nor told us with such force, but for 
the happy accident of my having imposed on Dunstan the necessity 
of having to separate the fibre for himself. Comment seems almost 
superfluous. The report demonstrates the superiority of risa fibre 
over ordinary rhea in regard to strength, texture and composition. The 
results cannot but be considered as most important, and should com- 
mend this new fibre to the favoxirable attention, of all persons interested 
in rhea, rami and the allied rAea-fibres. As a catch crop to the tea in- oatoh^Orop 
dustry risa has perhaps no rival, certainly no equal. The fact that this ^ 
fibre may be cleaned by simply retting the ribbons of bark (after the 
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iasMon of jute) is perhaps of even more interest than its exception- 
ally high merit as a textile. Expensive decorticating and degumming 
machinery and methods are thereby rendered unnecessary. It is thus 
possible that the fibre could be turned out at a price that would not only 
undersell rhea, but for certain purposes compete with flax, if not with 
jute itself. At all events the cultivation and separation of a crudely 
cleaned fibre of great merit might easily enough be accomplished by 
even the poorest agriculturist. While rhea must of necessity command 
capital and enterprise, risa can be developed by the peasant. Indian and 
English newspapers and periodicals have meantime been flooded with 
the usual quinquennial dose of the will-o’-the-wisp controversy on the 
favourable or unfavourable aspects of rhea cultivation in India. Hardly 
a word has been said in commendation of this interesting fibre, which 
thus seems destined once more to lapse into obhvion. 


D.E.P., 


Tree. 


BOMBAX MALABARICUM, DC.; FI Br. Ind., i., 349 ; Gamble, 
1, 487-92. Man. Ind. Timhs., 90 ; Pharmacog. Ind., i., 215 ; Cooke, FI. Pres. Bonib., 
Silk-cotton i., 120 ; Duthie, FI. TJ'p'per Gang. Plain, i., 98 ; MALVAOEiE. The Red 
Silk-cotton Tree, semul, fagun, rokto-simul, simbal, houro, semar, sdur, 
sdvara, mundla bdraga-chettic, 'puld, hurla, sdlmali, letpan, etc., etc. A 
large deciduous tree common throughout the hotter forests of India, 
Burma and Ceylon. 

The tree yields a dark-brown Gum which is sold in the bazars under the 
name mdcha-ras. Another vernacular name for the gtnn is su'pdri^ka’fhul, 
“ produce of the betel-palm,” the name supdri being said to be given to the 
blunt thorns of xtomhaae by children who masticate them instead of the fruits 
of At<eea Cateeiui (the true supdri). The gum only exudes from portions of the 
bark which have been injured by decay or insects, for incisions in the healthy 
bark do not cause it to flow. It is collected from March to June, and is used 
as a haUra or hog-gum. Moodeen Sheriff {Mat. Med. Mad., 1891, 61) says there 
are three market qualities of semul gum, of which the first fetches Bs. 12 per 
maund, and the third Ks. 8. The gum is used in medicine. It is very astringent 
and is used by both Hindus and Muhammadans in diarrhma, dysentery and 
menorrhagia. 

The inner bark of the tree yields a good Fibre suitable for cordage, and 
the seeds afford the so-called red silk-cotton or semvd-colton, a fibre too short 
and too soft to be spun, but useful in stuffing pillows, etc. It has also been 
talked of as a paper-fibre. The smoothness of the floss is believed to prevent 
its felting, and hence in the textile industries it could only be employed to mix 
with other fibres in order to impart a silky gloss. Its only important utili^- 
tion, however, is in upholstery. But it should be observed that Buohanan- 
Hamilton and other writers have considered it as apt to deteriorate and become 
lumpy, distinct defects in upholstery. There are four plants which may be said 
to be the silk-cotton plants of India, viz: — (1) JSftoae.ndron anffueUmmtm,, DG.i 
(2) Itomhax ninlahm'ietttn, DG. ; (3) CocMottpitrmttm, frlo&N'!/piuvn, 0G. ! {4y 

Caiotropis piffanfen, R. By. [For further information see Calotropis, pp, 207-8.} 
The flower-buds of constitute an article of Fooi>, being eaten as a 

pot-herb. Some years ago it was reported that the estimated amount annually 
consumed in the Central Provinces was 6,000 maunds (Nicholl, Esco, Bept., 
1878-9). The root of the young tree {aemul-muala) is said to be a Mbdioime 
and used as an alterative ; it is made into a confection with sugar and ghi m.d. 
administered as an aphrodisiac or as a restorative in phthisis. The young fruits 
{mardti-moggu) are stimulant, diuretic, tonic, and expectorant. The wholesale 
price is quoted for Madras as about Ks. 3 per maiind. The Timber is not very 
durable, except under water. It is used for planking, packing-cases, toys, 
fishing-floats, coffins, the lining of weUs, etc. It is also sometimes made into 
car.oes and water-troughs. The tree is called the yama-druma or tree of the 
infernal regions or of the god of death, because it makes a great show of flowers 
and produces no fruit fit to eat. The cotton is made into tinder, and the wood 
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used in the Ahmedabad match factory. Of all readily available timbers it is 
one of the most suitable for that purpose. \Cf. Jones, Select. Ind. PL, As. 

Res., 1796, iv., 296; also Hardwicke, 1799, vi., 367; Taleef Shereef {Plajdair, 
transl.), 1833, 28, 103, 157 ; Lisboa, Useful PL Bonib., 1884, 17 ; Monier-Williams, 

Buddhism, 516 ; Ind. Med. Gaz., March 1888 ; Morris, Cantor Lect., Journ. Soc. 

Arts., Sept. 27, 1896, 897 ; Biscoe, List Hyderabad Trees, 1896, 3; Kanny Lall 
Dey, Indig. Drugs Ind., 1896, 48-9 ; Ind. For., Nov. 1896, 22, app., 60 ; Kew 
Bull., 1896, 206 ; Innes, Jungle Prod., 1896-7 ; Mukerji, Handbook Ind. Agri., 

1901, 322 ; Hannan, Text. Fibres Comm., 1902, 70-9 ; Cunningham, Plagues 
and Pleasures of Life in Beng., 1907, 182, 303-7; Hanausek, Micro. Tech. Prod. 

(Winton and Barber, transl.), 1907, 68, 368. 

BONES AND BONE-ORUSHING MILLS: BONE- D.B.P., 
MANURES, ete. ; Voelcker, Improv. Ind. Agri., 113-8; Basu, Use of v., 171-2. 
and Trade in Bones, Beng . ; Euller, Use of Bones in Cent. Prov . ; O’Conor, Bones. 

Rev. Trade Ind., 1901-2, 29-30; Leather, Manures and Manuring, Agri. 

Ledg., 1897, No. 8, 163-71 ; also Util. Bone-dust Ph.,Rept. Dept. Land Reo. 
and Agri. U. Prov., 1891-2, No. 15, 45-8 ; Mollison, TexthooJc Ind. Agri., i., 

86, 110-3. 

For some time the export of bones and bone-manures from India was much Value of some 
deplored by writers on Indian economy. The majority of the scientific in- Manures, 
vestigators whose publications have been enumerated above have, however, 
pointed out, first, that the Indian soils as a whole are not deficient in phosphates 
of lime ; second, that bones contain, in view of their cost, too small a proportion 
of nitrogen to justify their use ; third, that cereals are not so much benefited 
by bone-manures as by nitrogenous manures ; and fourth, that it is the roots 
which are not grown as field-crops in India that are most immediately and 
successfully treated with bone. For these and many other reasons it has 
been contended that to the Indian cultivator, as matters stand at present, 
it is perhaps more profitable to sell the bones found on his fields than 
to utilise them as manure. Mollison, however, observes that “ The rayat 
could, if he took the trouble, collect in some districts quantities of bones, the 
cost of which would be cartage and his own labour. He could grind the bones 
into powder . . . and by simple process of fermentation make the bones more Bone-meal, 
soluble and, therefore, more quickly acting than in their natural condition.” If 
these operations were conducted in the rayafs spare time and the value of his 
labour more or less discoimted, I have no doubt that the bone-manure would 
be found as cheap as any other manure procurable. “ Bone-meal has been 
found specially useful with sugar-cane, and to some extent is used with both tea 
and coffee.” 

— In all districts tapped by railways or navigable canals and rivers, bones Trade in 
are systematically collected and conveyed to important centres, more especially 
seaport towns, where bone-crushing mills and bone-manure factories have been 
established. In 1891 there were 13 such works that gave employment to 491 
persons. Steadily these increased, and in 1900 there were 18 works employing 
991 persons. These are distributed as follows : — Seven in Madras, 6 iu Bombay, 

2 in Sind, 2 in Bengal, and 1 in the United Provinces. Thus Isone-meal and 
superphosphate are regularly manufactured and on a fairly large scale in India, 
but as the local demand is limited the produce is mainly exported. It is not 
possible, however, to furnish separate returns for the traffic in raw bones as 
distinct from the prepared bone-manures. In 1884-6 the exports were 18,383 tons, Exports, 
and from that quantity they have steadily increased. Apparently they attained 
their highest magnitude in 1900-1, when they stood at 112,051 tons, valiied 
at Rs. 58,41,916. Foy the years 1902-7 the figures were : 1902-3, 100,391 
tons, Rs. 64,97,967 ; 1903-4, 74,788 tons, Rs. 41,67,119; 1904-6, 68,203 tons, 

Rs, 37,61,480 ; 1905-6, 87,552 tons, Rs. 49,78,778 ; 1906-7, 93,760 tons, 

Rs. 66,45,241. 

BORASSUS FLABELLIFER, Linn . ; FI. Br. Ind., vi., 482 ; p.B.P., 
Gramble, Man. Ind. Timhs., 7S7 ; PJiarmacog. Ind., iii., 519 ; Agri. Ledg., i‘» 495-604. 
1894, No. 20 ; Brandis, Ind. Trees, 1906, 667 ; Palmed. The Palmyra Balmyra. 
Palm, Brab-tree, tdl, tad, dral, panai-maram, pand, pane-mara, darahMe- 
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tari, tanhin, etc., etc. The name “brab,” commonly used in Bombay, is 
derived from the Portuguese hrava, “ wild palm.” 

It is now known that the Talipot Palm of the older writers was not 
but Vortjjitha tiniht'amtlifera. Xt. fiaheUifer is an erect graceful palm, dioecious, 
with terminal crown of fan-shaped leaves. It is believed not to be indigenous 
to India, but is now cultivated and run wild throughout the plains of India, 
Burma and Ceylon. Symonds speaks of the “ Palmyra foi’ests ” of Tinnevolly. 
It is probably a native of Africa, although its present African congener, 
JB. JEtuinpum, is slightly different. Sadebeck {Die Kulturgew. der Deut. Kolon., 
313) says that it. flubeiilfer, oar. aftMoptim, Mart., does not yield the Piassaba- 
fibre. Wiesner {Die Dohsf. des Pfianzenr., ii., 454-5) details a cai’eful micro- 
scopical examination of the differences between the fibres of e»ryphii and 
Jtorasmm. A distinguishing feature of the two palms is the swelling in the 
upper stem of the African form. A common supposition is that the African 
plant became extinct owing to the tearing off of the young leaves for fibre, 
and the same fate was once said to threaten the palm in Ceylon, It grows 
readily if protected from cattle, etc., and is a valuable tree for checking sand- 
drift. But E. J. ’Butler {Agri. Journ. Ind., 1905, i., pt. iv., 304-10) describes 
a fungal disease that threatens to prove very destructive. 

Properties and Uses . — Every part of the Palmyra is turned to account in 
some way or other, and a Tamil poem enximerates 800 uses of it. There 
are, for example, five Fibres : — A loose fibre which surromids the base of the 
leaf -stalk; a fibre which may be separated from the leaf -stalk; a fibre called 
tar which may be prepared from the interior of the stem; a fibre or coir 
derived from the pericarp; and the fibrous material of the leaves. The 
leaf-fibre is utilised in the manufacture of the basket-ware of Madras, pro- 
duced at Pulikat in Chingleput, Kimedi in Ganjam, and Bezwada in Godavari, 
etc. Pino strips of the leaves specially prepared and dyed are plaited into 
braids and worked up into fancy boxes in nests, cigar-cases and the like. At 
Diamond Harbour near Calcutta, hats have for many years been made of this 
material and sold to the European sailors who visit Calcutta. A recent inquiry 
into the braiding materials of India revealed the fact that after Borassns, 
Corypha, xipa, Jpiuenioe, and clinoyyue were the most hopeffil. [Cf. R.E.P. , 
Ann. Rept. and Prog., 1897-8, 22.] A few years ago investigations were 
instituted in India with a view to determining the extent to which the cord- 
like fibres might be employed in brush-making, as substitutes for the American 
piasaaba fibre and the Ceylon hittul {iutryota itrens). So far indications 
have not been obtained of a very great demand for these special Indian fibres. 
The stem or tdr fibre is prepared in some special way by the fishermen so that it 
becomes pliable and can be plaited into fish-traps. It is neither spun nor twisted, 
a single thread or flbro-vascular bundle being used ; the method of preparation 
adopted by the fishermen has not as yet been made public. [See also Brashes and 
Brush-Making, p. 187, also Caryota urens, p. 286.] The export trade in tal coir 
(or “ Palm Fibre,” as it is often called) centres largely in Tutioorin {Ami. Rept. 
Ind Mus., Calc., 1899-1900, 15). The leaves themselves are found serviceable 
for fans and in thatching. Th^ were formerly prepared as a writing parchment, 
being so used by the Dutch Government. In Bengal and elsewhere long strips 
of the leaf are employed by school-children as washable “ slates.” 

In Medicine tlie juice of this plant is used as a stimulant and anti-plilegraatie. 
The root is considered cooling and restorative, as also the gelatinotis contents of 
the unripe seeds. The ash of the spathe is given for enlarged spleen, and the silky 
substance on the young petioles of the leaves is utilised as a styptic. The Timber 
splits easily but will support a very severe cross-strain, and when old is useful 
for rafters. It is also hollowed out into water-pipes, channels and gutters, and 
is made into canoes. It is to some small extent exported and used in making 
walking-sticks, rulers, umbrella-handles, etc. The jiiice is used in the preparation 
of cements. 

By far the most important aspect of the Palmyra palm is as a source of Food.* 
On tapping the flower-stalk a juice {ras) is obtained, which is either consumed wliile 
fresh as a beverage or allowed to ferment, which it will do after sunrise, thus form- 
ing an intoxicating liquor {tdri or toddy). If the toddy bo distilled the result is palm 
wine {arah), and by destructive distillation a good quality of vinegar is produced 
(see p, 1111), The roa is also boiled down into a Idnd of sugar called pzb' or jaggery 
(see p. 928). Small round cakes used formerly and to some extent still pass 
as currency in Tirmevelly district. {Cf. Yule and Burnell, Hobson-Johaon, 1903, 
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m, 446.] The tapping for ms does not injure the wood, as in the case of the 

date-palm, since it is only necessary to bruise the flower-stalk and to crush the 

young flower or fruit within, and with this object slices of the spathe are made 

for several days in succession. An earthern pot, into which the sap runs, is tied 

to the end of the stump, and if the juice is to be drunk fresh the pot is coated with Use of Lime. 

lime inside in order to prevent fermentation. The Palmyra continues to yield sap 

at the rate of three or four quarts a day for four or five months. It begins to Yield of Tdn. 

yield when about fifteen to twenty years old and goes on for about fifty years, 

but once in three years the operation must be discontinued or the tree would 

die. The female tree yields about half as much sap again as the male. The juice 

is richer in sugar than that of most other palms ; it is said that three quarts of Proportion of 

juice will make one pound of jaggery, which (from canes or palms) is the sugar Sugar. 

chiefly used by the poor people of India. The sweetness of Burmese bread seems 

to depend on the use of toddy- juice to raise it. 

The extent to which the spirituous liquor is employed may be judged 
from the fact that at one time the Bombay Government became so alarmed 
at the excessive consumption of arak in Surat that they ordered large numbers Amh or 
of this useful palm to be destroyed. In this connection it is interesting to I’alm Spirit, 
observe that Fryer, who visited Surat in 1673, mentions that on drawing near 
the roadstead they saw groves of Brab-trees, from which the Parsis made a 
“ wine akm to Toddy.” This wine the sailors drank, and the result was perpetual 
disturbances of the peace. The plentifulness of the toddy resulted in the 
district being overrun by “ soldiers and seamen of the Moors.” The tree 
flowers in March ; the young fruits are formed in April and May and matured 
in July and August. Within the shell of the young fruit there is a jelly-like 
fluid which is eventually transformed and deposited as a hard albumen. The Edible 
jelly and soft albuminous layers are often eaten fresh in Aprii-May, or cut ^I6umeu. 
into small pieces and flavoured with sugar and rose-water. The seed within 
the albumen is also eaten, being sold in Bengal under the name talsans. In 
July and August the ripe fruits are gathered and the succulent mesocarp is 
scraped off to be made into small flat cakes called pdtdli. The nuts within are 
found to be solid and almost imbreakable, but after being buried for two or three 
months they germinate, and the yoimg seedlings are oaten as a vegetable or are vegetable and 
pickled. In The Agricultural Ledger will be found an account of the way in Piokle. 
which these shoots (dantalds) are regularly grown as a vegetable crop. The nuts 
are planted as close together as possible, being laid on the surface of a prepared 
seed-bed in June-July. The crop is dug about four months later. About 50 fruits 
are planted to the square yard, and these may produce lOOor moredanto?ds. In 
a cheap year the gross value of a crop per acre at ordinary market rates would be 
about Rs. 1,800, rising in a dearer season to Rs. 3,000. The vegetable, which is 
roasted before being sold, is eaten chiefly by Kolis and low-class people. The 
nut itself is usually broken open and the embryo cooked or eaten dry or after it 
has been converted into a flour — not unlike tapioca. \Gf.Paulua Mgineta {Ad&ms, 
transl. and Comment.), iii., 439 ; Baber, Memoirs (Leyden and Erskine, transl.), 

ZTl y Ain-i-Ahhari, 1690, 70; P. della Valle, Trav. Ind. (ed. Hakl. Soc.), ii., 291; 

Fryer, Voy. E. Ind., 1693, 76; Rheede, Hort. Mai., 1686, i., tt. 9, 10; Jones, As. 

Bes., 1795, iv., 311; Ferguson, T^ePaZmyraPaZm, Cofowfto, 1850; Taylor, Topogr. 

Stat. Dacca, 184:0, Q1 •, Hoey, Monog. Trade and Manuf, N. Ind., 1880, 190 ; 

Calc. Exh. Cat., 1884; Nicholson, Man. Coimbatore Diet., 1887, 39, 40, 240 ; Fer- 
guson, All about Aloe and Ramie Fibre, 1890, 79 ; Trop. Agri., Nov. 1892 ; 

^ysnonds, Agri. Bull. Madras, 1892, No. 26; Morris, Cantor Lect., Joum. Soc. 

Arte, Oct. 18, 1895, 930 ; KannyLallDey, Indigr. Z)mgr«J?id., 1896, 49-60; PZanier, 

April 24, 1897 ; Symon^, Ind. Agri., July 1, 1898, 217 ; Kew Bull. (add. ser., ii.), 

1898, 238 ; Sadebeck, Die Kulturgew der Deut. Kolon., 1899, 7, 20-3, 313; Eept. 
on Settl. Myingyan Diet., Bw-ma, 1899-1901, 38-40;. Nisbet,_ Bwma Under Brit. 

Rule and Before, 1901, i., 366 ; Rev, des Cult. Colon., 1901, ix., 231 ; Imp, Inst. 

Handbook, 1908, No, 12; Joret, Les PI. dans VAntiq., 1904, ii., 298-9,] 


BORAX OP SODIUM BI-BORATE; Ball, Man. Econ. Geol. p.E.P., 
Ind., 1881, pt. iii., 4-98-9 ; Agri. Ledg., 1902, No, 5, 132-4 ; Min. Indust., 504-11. 
1900, 57-9 ; Holland, Rec. Geol. Sum.. Ind., 1905, xxxii., 99-101. This salt Borax, 
is known in India under an extensive series of vernaciilar names such as 
sohdgd, tinkal, annahMi, kuddia Jchdr, tankankhdr, venkaram, velligaram, 
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BOEAX 

hilUgdru, hIcMya, mvut, tavirhana, tinkar or tanhar, etc. In some parts of 
the Panjdh frontier and Tibet it is tasle or sal {shal) (one variety being chu 
tsale or water-borax, the other tasle mentog or flower-borax). 

History.— -The substance was apparently loiown to the ancient Sanskrit authors 
and is unmistakably mentioned by Susruta. From the Sanskrit are derived doubt- 
less its Persian and most of its Indian vernacxilar names, as also its old English 
synonym tincal. Perhaps the earliest mention (by a European writer) of this 
substance, in connection with India, is the reference by Garcia de Orta (in 1563) 
in which he says it is known to the Gujaratis by its Arabic name of tincor. It is 
mentioned by Abul Fazd in the Ain-i-AJcbari (Blochmann, transl., 1590, i., 26), and 
is called tangar. Hove {Tours in Gujarat, etc., 129), who visited India in 1787, 
describes the salt as refined in Kathiawar. Ainslio {Mat. Ind., 1826) gives a 
good account of it as a drug and says that the process by which tinkal was refined 
into borax was kept a secret by the Dutch. Hoyle {Prod. Bes. Ind, 419) gives 
a brief notice of the substance, but by far the most complete statement hitherto 
published may be said to be that given by Baden-Powell in his Panjab Products 
(1868, 90-4). This reviewed the reports of Cunningham, Hay, Edgeworth, 
Marcadieu and others. 

' Sources . — Borax proper is a native borate of sodium found, along 
■witb common salt, on the shores of certain lakes in Tibet and possibly 
beyond in Persia and China, and is deposited with sulphur by hot springs 
in the Puga valley of Ladakh, Kashmir. The Indian area may thus be 
said to commence in Puga valley of Laddkh and to pass east to the lakes 
of Eudokh. To the south of Lhasa, at the Yamdokcho, borax is also 
obtained. Holes are dug in the ground in many parts of the deserts of 
Tartary, and within these tinhal is said to collect. 

The Western supply (from Puga) enters India by Kullu and is refined at 
Sultdnpur, before being consigned vid Mandi and Bbaji to Simla, or vid 
Edmpur in Basbahr to Jagddhri and thence to the plains. Smaller 
quantities from this same source also find their way through Chamba to 
Xurpur or to Kashmir and Lahore. Tibetan borax enters India across the 
frontier of the United Provinces. Atkinson furnishes an interesting 
account of this traffic. The borax, he says, is collected in June to September 
and sold at certain markets. It is brought by Bhotia traders and pur- 
chased by the merchants at E4mnagar, where it is refined. 

Economic and ladmiriat Uses . — Borax is employed extensively as a 
Mobdawt in. dyeing and calico-printing. Medicinally it is viewed as a tonic, 
useful in loss of appetite and painful dyspepsia, and also as an exceedingly 
valuable detergent in affections of the sldn. The antiseptic and disinfecting 
property of borax, although fully linown, might, as it seems, be much more ex- 
tensively taken advantage of than appears to be the case. For household purposes 
its uses are practically limitless. As a substitute for soap and soda crystals, 
it may be regarded as cleaning without destroying colour, and a little added to 
the starch ^ves a pleasing gloss to collars, table-linen, etc. As a preserva,tive 
for meat it is invaluable, and it is probable that as an insecticide (especially in 
the tea-garden) it would be found unrivalled. Its most important use may bo 
said, however, to be for glazing pottery and as a simple and convenient enamel for 
metallic surfaces, such as the dials of watches and clocks or domestic enamelled 
metal w-aros. It acts as a flux in the formation of a glass which has a low melting- 
point and thus affords a material that may be employed even in the ornamenta- 
tion of the surface of glass or glass vessels, since it can be fused and fixed at a 
temperature lower than what would re-melt the glass on which it has been 
painted. But ornamentations produced by borax are generally held to be un- 
stable because of the fact that borax is rendered anhyd.rous by fusion. In time 
they gradually absorb moisture and become hydrated and effioroseent, when the 
glaze splits and crumbles to pieces. Sir William O’Shaughnessy was instructed 
by the Government of India in 1839 to investigate the question of the production 
in India of glazed potte^ suMcient for use at Indian hospitals. His report will 
be found in the Appendix to the Bengal Dispensatory, and on pages 710 and 711 
he also gives a most instructive description of the lime-borate tliat he employed. 
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Borax may b© said to be invaluable in welding, and is employed by black- Metal- welding, 
smiths, brassfounders and electroplaters. It is largely consumed in the manu- 
facture of glass beads, imitation precious stones, certain qualities and descriptions 
of cements (see Glass Beads, p. 563). It is, in fact, fairly extensively utilised Qiass Beads, 
by the Indian jewellers in the manufacture of artifleial gems, and with shellac it 
forms a most valuable varnish. In soldering oxidisable metals its action is to Varnish, 
clean the surface by fusing away the oxides into a borax bead. Similarly it is Soldering, 
employed by the Indian jewellers to cleanse gold and silver ornaments. Plinn- 
bago pots are found to last very much better if after being annealed in the oven 
they are painted with a solution of borax. Lastly borax is employed as an 
ingredient in certain toilet soaps and cosmetics, and one of its most curious and 
interesting uses is that of its employment in the production of a self-trimming 
wick in candles. For tMs purpose the wick is saturated with borax, then made Candle Wieks. 
into a candle. When ignited an incandescent bead is formed that greatly im- 
proves the light-giving property of the flame, while at the same time the wick, 
being weighted by the bead, turns over to one side and thus protrudes sideways 
out of the flame. In that position the wick readily oxidises and is consumed, 
thus dispensing with the necessity of snuffers. [O'/. Paulua Mgineta (Adams, 
transL and Comment.), iii., 418, 476 ; Garcia de Orta, Ooll., xviii. | also Comment, 
by Ball in Froo. Boy. Ir. Acad., i,, 404; Birdwood and Foster, First Letter 

Book, 1600, 68 ; Mandelslo, Travels Ind., 1639, 84; Tavernier, Travels (ed. Ball), 

1670, it, 19 ; Milburn, Or. Comm., 1813, ii., 207 ; Watts, Diet. Ohem., 1883, i., 

646-60; Madras Mail, Jime 14, 1889; Produce World, Aug. 28, 1896; Journ. Soc. 

Arts, 1897, xlv., 1173-4; XJ.8. Yearbook Dept. Agri., 1900, 566; Rept. Cent. Jndig. 

Drugs Oomm., 1901, i., 117 ; Watt, Jnd. Art. at Delhi, 1903, 22, 29, 86; etc., etc.] 

Trade. — For some years past tlie foreign demand for Indian borax a?rade in 
has been steadily declining, in consequence of the Italian manufacture Borax, 
from boracio acid and sodium carbonate, as also in consequence of the 
discovery in California and Nevada of limitless supplies. So recently as 
1886-7 the foreign exports of borax were 24,273 cwt., valued at Es. 5,80,637. Hs^orts. 
During the five years ending 1906-7 they have increased from 5,002 cwt., 
valued at Es. 1,13,003 in 1902-3, to 5,613 cwt. and Bs. 1,15,300 in 1906-7. 

The internal consumption has not, however, declined materially. In 

1897- 8 the imports across the land frontier to India were 15,273 cwt. ; in imports by 

1898- 9, 16,564 cwt. ; in 1899-1900, 20,315 cwt. ; in 1901-2, 31,085 cwt., 
valued at Es. 3,61,446 ; so again in 1902-3 they were 29,874 cwt., valued 
at Es. 3,52,231; in 1904-5, 19,025 cwt., Es. 2,24,589; and in 1906-7. 

21,506 cwt., Es. 2,60,864. It will thus be seen that borax is an article of 
considerable importance in the industries of India, and it is satisfactory 
to know that the local supplies have proved sufficient to check materially 
imports from Europe and America. There are, however, signs of a slight imports by 
renewal of the imports from Great Britain. In 1895-6 these were only 

13 cwt. ; they rose steadily to 597 cwt., valued at Es. 9,050 in 1901-2 ; were 
463 cwt. and Es. 6,792 in 1902-3 ; 848 cwt. and Es. 10,840 in 1903-4 ; . 

1,500 cwt. and Es. 18,139 in 1904-5; 1,700 cwt. and Es. 20,389 in 
1905-6; and 2,798 cwt. and Es. 37,039 in 1906-7. 

BOSWELLIA, liojch.; FI. Br. Ind., i., 627-8; Colebrook, As. p.B.P., 

Jies., 1807, ix., 377-82 ; Birdwood, Trans. Linn. Soc., 1871, xxvii., Ill- i*> 511 - 7 . 

48, tt. 29-32 ; Gamble, Man. Ind. Timhs., 1902, 137-8 ; Pharmacog. Frankin- 
Ind., i., 296-303; Cooke, FI. Pres. Bomb., i., 198; Duthie, FI. Upper 
Gang. Plain, i., 147 ; Agri. Ledg., 1900, No. 10; Brandis, Ind. Trees, 1906, 

129-30 ; Burseeace.®. 

It is probable that several species yield the true Frankincense or Olibanum Afdcaa : 
of commerce, and of these perhaps the most important is b. These imported, 

balsamiferous trees inhabit the Somali coast of Africa to Cape Guardafui and 
also the south coast of Arabia. The African or Arabian frankincense has long 
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been regularly imported into India, and bears tbe following names : — kundur, 
lubdn, thus, visesh, eaesh, parangi-sham-hirdni, hunurakkam-pishin, etc., etc. 
Muhammadan writers distinguish several kinds of the imported olibanum, 
viz. kundur zakar, male frankiueense, which is the best quality and consists of 
deep yellow tears; kundur «wa, female frankincense, kundur madhai-aj, the 
exudation artificially made into tears ; kishdr kundur or hash fa, the dhup of the 
Bombay market, consisting of the bark of the tree coated with the exudation ; 
and dukdh kundar, the dust of the olibanum and substance reserved for the 
Indian and Chinese market, whilst the finer qualities (such as the kundur zakar) 
are assorted and exported from Bombay to Europe, Frankincense is thus an 
article imported and subsequently re-exported, and is not strictly speaking an 
Indian product, though it is largely traded in by Indian merchants. It may 
be useful to furnish, therefore, a few details of the Trade of which Bombay 
is the centre and draws 90 per cent, of the imports and has, moreover, a mono- 
poly in the re-exports. During the five years 1898—9 to 1902—3 the imports 
expanded from 20,487 cwt., valued at Rs. 2,12,423, to 28,682 cwt., valued at Rs. 
3,79,279, and have since (1906-7) increased to 32,682 cwt,, valued at Rs. 4,12,082. 
Similarly the re-exports amounted in 1898-9 to 20,218 cwt., valued at Rs. 3,63,168, 
in 1902-3 to Rs. 5,27,827, and in 1906-7 to Rs. 6,40,540, and were sent chiefly to 
the United Kingdom, Austria-Hungary, China (Hongkong), and recently to Ger- 
many and Russia. [O’/. Paulus JEgineta (Adams, transl. ), iii., 217 ; Garcia de Orta, 
Coll., Iv., also Comment, by Ball in Proc. Roy. Ir. Acad., i. (3rd ser.), 677 ; 
Linschoten, Voy. E. Ind. (ed. Hakl. Soc.), 1598, ii., 99-100 ; Birdwood and 
Poster, E.I.O. First Letter Booh, 337, 340, 406, 410 ; Celsius, Hierdbot., 1745, i., 
23; ii., 22, 29; Milbum, Or. Comm., 1813, i., 139; Wlnte and Humphrey, 
Pharmacop., 1901, 496 ; etc., etc.] 

B. serrata, Roxb., ex. Coiebr. (l.c. t. 377). — ^This is sometimes called Indian 
Olibanum Tree, and (more especially the gum) is known as salhe, sulai, kundur, 
lubd, anduku, gdggar, guggula, dhup, chittu, hastaj, etc., etc. There are said to 
be two varieties : — (a) seri'ata proper, a moderate-sized gregarious tree of the 
intermediate northern and southern dry zones ; and (j^) aiabya, a native of 
K.W. India. It is often met with in tracks of country where few other trees 
exist, and on that account is valuable. 

The Gum (resin) (sdlai-gugul) occurs as a transparent golden-yellow semi-fluid 
substance which slowly hardens. It exudes only on injury to the tree and in 
the Panjdb is collected twice a year, in March from an incision made in the 
previous October, and in June from an incision made in March. It is computed 
that each tree yields annually about 2 lb. It is, howevei*, probable that nearly 
all that has been written about its MEDicrerAi. properties refers to the imported 
olibanum, from which it must be carefully distinguished. The Sanslait word 
kunduru is probably wrongly applied to it, and conversely, although it would 
appear to be»the guggulu of Sanslmt authors, gam-gugul of the present day is 
Indian bdellium (eommiititora. muhia). It is pungent, slightly aromatic, has 
a balsamic-resmous odour, is consumed almost entirely in Central and Northern 
India and hardly if at all exported. As a result of various inquiries some samples 
were sent to Dunstan, who reported that Indian olibanum “ closely resembles 
Frankincense in its chemical properties. There is little demand for such a pro- 
duct in England, but it might find a market on the Continent as an ingredient 
for incense.” It is employed in rheumatism and nervou,s diseases and i.s an 
ingredient in certain ointments. In Gujarat it is burnt as incense in religious 
ceremonies. The Timber, which is rough and moderately hard, is recommended 
for tea-bOxes. It is used for fuel and for making charcoal, as well as to some 
extent in the manufacture of doors, shutters, bowls, dishes, etc. Fernandez {Man. 
Ind. 99 (quoted by Gamble) ) observes that the tree enjoys a considerable 

immunity from being browsed or lopped for fodder owing to its resinous leaves, 
and moreover has a great capability for withstanding forest-fires. It is thus 
valuable in the reelothing of dry hills. \Gf. Taleef Shereef (Playfair, transl.), 1833, 
146; Moodeen Sheriff, Mat. Med. Mad., 1891, 96-9; Biscoe, List Hyderabad 
Trees, 1895, 3 ; Kanny Lall Dey, Indig. Drugs Ind., 1896, 60; ote., etc.] 

BHASSICA, lAnn, j FI. Br. Ind,, i., 155-7 ; Praia, Agri. Ledg,, 
1898, No. 1 ,* Crucifer.®. 

Tliis genus contains some of the most useful of esculent plants, such 
as the Broccoli, Brussels Sprouts, Cabbage, CauMowor, Colowort, Colza, 
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Kale, Kol Rabi, Mustard, Rape, Savoy Cabbage, Turnip, etc. There are 
probably nearly 100 species, a good many of wMcb are cultivated, with 
under these perhaps as many more races or special forms recognised by 
the farmers and gardeners of the world. They are all natives of the north 
temperate isones, but pass into the tropics as cold-season crops. ‘ There 
would appear to have been three great centres of production — a European, 
an Oriental and a Chinese. The present review of Indian information 
is intended to set forth the leading commercial facts regarding the more 
important plants, viz. the Mustards and Rapes, and can, therefore, only 
incidentally indicate the other species. 

In the Dictionary (1884) it was urged that from an agrieultm-al point of view Beceut 
the Asiatic forms may be referred to three important sections: (a) Sarson, Research. 

(&) Toria, and (o) Rai. The information given in that work was essentially a 
compilation, and in no sense a report of personal investigations. Since that date, 

Lt.-Col. D. Train while Curator of the Herbarium, Royal Botanic Gardens, Cal- 
cutta, was able to devote much attention to the study of the Bengal cultivated 
forms. He had sent to him seeds of the mustards, etc., grown in practically every 
district of that province. These he specially cultivated at Sibpur, and was thus 
enabled to study the plants critically, from germination to harvest. As a result 
he published a very comprehensive report of his investigations, illustrated by 
twelve plates and two maps. [O'/. Agri. Ledg., 1898, No. 1.] By a comparison 
with Duthie and Puller’s account of the species met with in the Upper Provinces 
{Field and Garden Crops) and other such publications, it would seem that what 
Prain has said of Bengal is, in the main, applicable to the whole of India. But 
following up Praia’s studies. Dr. W. Kinzel, of the Agricultm-al Station at chemical and 
Dahme, has furnished the results of microscopic and chemical studies of authenti- Microscopic 
cated seeds supplied to liim by Prain. [O/. Die Landwirtsoh. Versuchs-Staiionen, Studies, 
lii., 169-93, transl. and republished in Agri. Ledg., 1901, No. 7.] It has thus been 
rendered possible, through the combined labours of Prain and Kinzel, to identify 
the Indian rapes and mustards with a degree of assurance not hitherto admissible. 

Until such personal investigations had been made it was not to be wondered vernacular 
at that numerous ambiguities, due to faith having been too implicitly placed Ambiguities, 
on vernacular names, should have disfigured the literature of the subject. 

Prain expressly tells us that the rai of one district may be the tori of another, 
or the sarson of a third. “ Although often, perhaps indeed usually, rigidly 
enough applied within a given district. Native names are worse than useless 
when they 'are depended on to yield information regarding another group of 
districts.” This is doubtless true, but is perhaps due more to the ignorance or 
carelessness of the contributors of samples than to the cultivators of the plants. 

The writer is fortunate who, like Prain, may be able to analyse Native opinion 

in the light of authentic specimens. It is most satisfactory, therefore, that 

the literature of this hitherto very obscure subject has been placed on a rational 

basis. “ Practically,” says Prain, “ there are but three mustards cultivated, in 

Bihar and Bengal. These three constitute the familiar Rai, Sarson, and Tori 

crops. Each one of the three varies within its own limits to a greater or less 

extent : none of them shows the slightest tendency to pass from one to another, jitq intermediate 

So far, at least, as the Lower Provinces are concerned, the existence of anything Forms. 

in the nature of a form intermediate between iJai and parson, jRai and Ton, or 

even between the more closely allied Sarson and Tori, is wholly imaginary.” 

Many of the errors that have been made by botanists would seem to have arisen 

from greater faith having been put on -the study of dried herbarium specimens 

than on practical knowledge and experience of the living plants. So also the Indian uerat* 

association of the Indian with the European forms ha.s led to confusion. Prain Em-opean 

accordingly concludes his most admirable paper as follows : “ As regards the 

relationship that our three staple mustard-oil crops bear to the corresponding 

crops in Europe, it may be tentatively held ; 

“(1) That Rai { nratsNica juneea) is a crop not grown in Europe, at any 
rate on a commercial scale, but that it takes the place here of b. nigra and 
is. «<;&«, which in turn are not grown in India ; 

“ (2) That Sarson (»- eamiiesfrio, uar. Sartton) is a crop not grown largely, 
if at all, in Europe, but that in India it takes the place both of n. Minutestrtitf, 
var. olei/i‘va, and It. rtipa, uar, oleifeva, which, in txirn are hardly ever met with 
here : finally. 
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“ (3) Tliat Tori (». Xamts, oar. aicUotoma) seems to be the same plant as 
JB, prieeox {Summer-rape), or if not the same is at least very like and very 
near it, and is undoubtedly the plant that in India takes the place of «. pi-fvcox 
and of IS. Xapws, var. olnifera” (Prain, l.C. 78). 

With these introductory and explanatory observations it may now be de- 
sirable to discuss the chief Indian forms in alphabetical sequence of their scientific 
names ; — • 

B. alba, H., f., & T. ; DutMe and Puller, Field and Garden Gropn, 
pt. ii., 34 ; Prain, l.c. 9-10. White Mustard ; also B. nigpa, Koch. 
Black or True Mustard. These two species, if met with at all in India, 
occur in gardens only within the temperate areas or in Upper India during 
the winter months. They are nowhere field crops, nor do they contribute 
in any way to the Indian supplies of Mustard or Oil. 

1. INDIAN FORMS OP SARSON AND RAPB. 
i B. eampestPis, Linn. ; Prain, l.c. 22-44, 46. 

From the standpoint of commerce it is a matter of supreme indifference 
whether campesoHn, X€tpu.s, and xupa be treated as separate species or sub- 
species of one and the same species. The European cultivated races of the 
assemblage may be grouped as follows : oietfvru, the Colza ; xapo-hraf<isiea, 
the Swedish Turnip and Butabaga; xapun the Bape, and seapa the True 
Turnip. The turnip or aluilgham is extensively cultivated in India as a cold- 
season crop. The Brahmans and Baniyas are said to have a prejudice against 
it. In no part of India are either the Swedish or True Turnips grown as field 
crops intended to feed cattle, Prain had sent to him from Chittagong, 
seed of a mustard that proved on cultivation to be almost identical with the 
European Colza. From Sikkim and Bhutan he procured seed of a plant that 
turned out to be n. Xaptia, oar. eseioenta, DC., the Sweet JSfavet. 

The following are the chief varieties and races : — 

Indian Colza on Sanson; Sinafis glauca, Roxb., FI. Ind., iii., 
118, also 8. trilocularis, Roxb., l.c. 121 ; B. eampestris subsp. 'Napus, 
FI. Br. Ind., i., 156 (in part) ; B. campestris, subsp. Napus, var. trilocularis, 
also quadrivahis, Duihie and Fuller, Field and Garden Grops, pt. ii., 28-9 ; 
B. campestris, subsp. Napus, var. glauca. Watt, l.c . ; B. campestris, Linn., 
subsp, campestris, var. Satson, Prain, l.c. 24-35, 46, 77-8. 

Prain (Z.c. 77) says the plant thus briefly indicated “ occurs in every 
province of Bengal except Chittagong, where it is replaced by a different mustard. 
It is easily distinguished from Eai by its stem-clasping leaves, and from Tori 
by the greater amount of “ bloom ” on its foliage, by its taller stature, its more 
rigid habit, and its thicker, plumper pods. When reaped the seeds are distin- 
guished -by their usually white colour ; when brown the seeds are distinguished 
readily from those of Bai by the larger size and the smooth seed-coat ; from 
those of Tori by their being of a lighter brown, and by not having a paler spot 
at the base of the seed.” 

“There are two races — one with erect pods, the Natwa Saraon ov Saraon 
proper, and one with pendent pods, the VUi or Terd Saraon. Each race has 
two distinct subraoes— one with 2-valved, the other with 3-4-valved pods.” 

“ The forms with hanging pods are not common except in North Bengal 
and East Tirhut (Purnea), the subrace with 2-valved pods being almost con- 
fined to this area,. But the 4-valved kind extends sparingly ttirough Western 
Tirhut, and crossing the Ganges spreads southwards through South-West Bfixar 
and Western Chota Nagpur.” 

“ The forms with erect pods practically occur everywhere ; the 2-valved 
subrace, however, is little known in Bihar, though it is grown both in Shahabad 
to the south-west and Monghyr to the south-east. It extends over the whole 
of Chota Nagpur and over OriSsa and West, Central and East Bengal. The 
4-valved subrace occupies West Tirhut and West Bihar, extending thence spariagly 
through South-East Bihar and along the dry parts of West Bengal, as far south 
as Midnapore, It also occupies North Bengal arid the northern part of East 
Bengal (Mymensmgh), to the exclusion of the 2-valved subrace. Boughly 
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speaking, therefore, the 2-valved erect subrace is characteristic of Chota IsTagpur, 

Orissa, West, Central and East Bengal ; the 4-valved erect subrace is char- 
acteristic of the western half of Bihar, and again of North Bengal, while the 
pendent subraces occupy the region between the areas to the north of the Ganges 
occupied by the erect 4-valved subrace/’ 

“ The name prevails in Chota Nagpur in Bihar, and in extreme North 

Bengal. In Bengah proper this is the mustard known as Aweii /San'ska, or simply 
Sweti. In Orissa it is Gfanga toria” 

Dr. Kinzel says, “ It is so easy to recognise this species as such, that perhaps 
with a little more experience it may become possible to distinguish micro- Microscopic 
scopically the seeds of the various races of sarson. In brown-seeded sarson the Bsiaminations. 
structure of the testa is very uniform, and is almost equally so in the white - 
seeded and yellow-seeded kinds. The mucous epidermal layer has been found 
to be undetached in every one of the races.” In The Agricultural Ledger (1901, 

No. 7,_ 111, ph i., ff. 1-3) are shown the form and structure of the seed-testa 
of various qualities of sarson. This, it will be seen, is composed, like that of 
all the species of itiutsstea, of a soft parenchyma below, a layer of glutinous 
cells, a layer of colouring matter, a layer of palisade tissue (the cells of which 
are narrow, elongated and_ acute, the shape and size varying with each form of 
mustard), and lastly an epidermal layer. To appreciate the value of the relative 
developments of these structures in the various species and races, it is necessary 
to inspect Dr. Kinzel’s plates. Concluding his account of sarson, he observes 
that “ the quality of mustard-oil varies from 0-564 to 0-876 per cent., and shows 
remarkable uniformity in some of the races. In nine sorts examined the mustard- 
oil averaged 0-708 per cent. The quantity present was lowest in the race with 
the longest seeds (Lalka Tora, the large-brown race).” Wiesner {Die Rohst. des 
Rflanzenr., 1903, ii., 726) reviews Kinzel’s paper and thus indirectly accepts 
some of Brain’s main conclusions regarding this and the other special Indian 
forms of Rape and Mustard. The Taleef Shereef (Playfair, transl., 1833, 92, 94) 
mentions sarson under the names sedarth and sir hup. 

Cultivation and Area. — N. G. Mukerji {Bandbooh Ind. Agri., 271), 
endorsing previous published opinions, says that tori (Jatni, sarisha, 
shorshe) and also sarson {sJiweti shorshe) are usually sown with wheat sowing, 
or barley, or in gardens with carrots, amaranth, etc., while rai is 
grown by itself. They are sown in September, i.e. six weeks to two 
months before the regular rdbi sowings. He then observes that when 
grown as mixed crops 1|- lb, of seed to the acre are required, the yield 
being 1-|- to 2 maunds. When sown as pure crops 4 to 6 lb. of seed are Yiew. 
necessary and the produce 4 to 6 maunds. With rai the seed should be 
3 lb. and the crop 3 to 4 maunds. 

The greatest possible difficulty exists in furnishing definite particulars 
regarding the area of production and methods of cultivation of sarson in kroa. 

India as a whole. Duthie and Fuller’s account of the United Provinces 
of Agra and Oudh may very possibly be admissible as indicative of the 
main features of interest, when taken in conjunction with such particulars 
as may be derived from Brain’s account of the mustards, etc,, of 
Bengal. Ifrom the Field and Garden Crops we learn that sarson is a 
cold-season crop, grown usually mixed with wheat or barley. It is sown Method or 
either broadcast or in parallel lines running across the fields. It is cut 
shortly after the harvest of the associated crop. But it is difficult either 
to fix the actual area under it, or to ascertain the yield. The districts 
of the middle and lower Bo&b are specially well suited to it, and in these 
hardly a wheat or barley field can be seen in which some portion is not 
devoted to sarson. The extent of that cultivation may be inferred from 
the - fact that in 1901-2 while only 125,585 acres were returned as pure 
“ sarson, rape or mustard,” 8,267,844 acres were shown as mixed crops ruro ana 
of these oil-seeds along with wheat, barley, etc. If, however, we accept . 

the yield in the mixed crop to have been approximately in the same ratio 
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as that of the pure crops, the net area (worked back from the published 
production) would have been 1|- million acres (calculated as pure crops) 
yielding 467,450 tons of “ Rape and Mustard.” That calculation repre- 
sents a yield of, say, 5 cwt. an acre. Sarson is, however, an extremely 
Pesta. precarious crop, being very liable to pests and blights as also to climatic 

vicissitudes. For example, it is peculiarly subject to the ravages of 
an aphid that sucks the sap of the young shoots to such an extent that 
they fail to produce seed. It is, however, exceedingly profitable, and 
whenever possible the cultivators put at least some portion of their lands 
under it. 


D.E.P., 

U 523, 526. 
Rape. 


Oold-season 

Crop. 

DistlaotiTe 

J’eatuies. 


ea ion. 


Distribution. 


Microscopic 
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U. Prov. 


Indian Rape or Tori, Lutni or Maghi; Sinapis dichoto?na, 
Roxb., Fl.Ind., iii., 117 ; 8. campestris, suhsp. Napus, FI. Br. lnd., i., 156 
(in part) ; Bmssica campestris, suhsp. Napus, var. diohotoma also Toria, 
Buthie d Fuller, Field and Garden Crops, pt. ii., 29 ; B. campestris 
suhsp. campestris, var. diohotoma also Toria, Watt, l.c . ; B. campestris, 
Linn., suhsp. Napus, var. diohotoma, Brain, l.c. 36-40, 46, 76-7. 

Praia {l.c. 76) says that after rai this is the most important of Indian 
grades of mustard. It is a cold-season crop on the plains of India and a spring 
crop on the Himalaya. It was sent for cultivation and study from all the 
districts of Bengal except Saran and Shahabad. “It is easily distinguished 
from Rai by its stem-clasping leaves and its small size ; when reaped the seed 
is recognised as being larger, though of the same colour, and by having a paler 
spot at the base of the seed ; the seed-coat, too, is only slightly rough. From 
Sarson or Indian Colza it is easily distinguished by its smaller size and by its 
leaves, though stem-olasping, as in Sarson, being less lobed and having much 
less bloom. The seeds are of much the same size in Tori and in ordinary 
Sarson, but as a rule the seeds of Sarson in Bengal are white. When Sarson 
seeds are brown they are of an amber colour, and have no paler spot. The 
seed-coat, too, is smooth. The seeds of Sarson are sometimes considerably 
larger than those of Tori. When this is the case, the two are easily distinguished.” 

“ There are two kinds oi Tori — a taller, rather later, and a shorter, very 
early kind. Both kinds, however, ripen well ahead of any Rai or any Sarson. 
The earlier kind of Tori does not appear to occur in North-West Tirhut ; the 
later kind is unknown in East Bengal or in Chittagong ; elsewhere both sorts 
prevail throughout the Lower Provinces.” 

“ This mustard is known as Tori in Bihar and the northern districts of 
North Bengal, Lutni in Chota Nagpur and the drier parts of West Bengal, 
Sarisha in Orissa, West Bengal, Central Bengal and the south-western districts 
of North Bengal, Maghi in. the south-eastern districts of North Bengal and 
throughout East Bengal. The Bengal name Sarisha recurs in Chittagong.” 

Einzel {l.c, 108) informs us that “ as compared with European Rape and 
Colza, the amount of mustard-oil the seeds contain appears very variable. As 
compared with other species, the testa of the seeds has remarkably narrow, very 
distinctly circular markings. The only species with circular markings almost 
as small is it. ru^ofta, Prain, which is at once diagnosed by its detachable 
epidermal layer. All the samples dealt with here have in transverse sections 
an undetached epidermal layer with narrow lumen.” “ The transverse sections 
of the samples examined were, moreover, very uniform. As compared with 
the other species, the cells of the palisade-tissue have a very thin wall, and 
consequently a clearly defined wide lumen, exactly as in it. x-npvti, Linn., the 
European Rape. In transverse section they appear very blmit at the apex. The 
layer with colouring matter is very loose ; the viscid cells are often in two 
layers ; the tliin-waUed parenchyma is disposed in three to four layers.” 
Kinzel gives the range of mustard-oil as from 0’239 to 0‘848 per cent. 

Cultivation and Area. — It bas not been found possible to isolate 
some of the facts regarding this plant from those of sarson. The fore- 
going observations have, therefore, to be read in connection with 
the special particulars that have been elucidated regardiug tori — the 
present plant. Duthie and Fuller urge that so far as the United Pro- 
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•vinc6s Jire concerned, the present plant is mainly grown as a pure crop, 
while sarson and rai are almost entirely produced as mixed crops. It 
follows therefore that the area in these provinces shown as “ pure ’’ can 
be taken as tori (lutni, lahi) or rape. According to the Agricultural 
Statistics of India (1901-2 to 1905-6), compiled by the Director-General Area, 
of Statistics, there were in the United Provinces during 1901-2, 120,436 Production, 
acres and 36,841 tons of pure rape; in 1902-3, 140,296 acres yielding Pure crops. 
31,320 tons ; in 1903-4, 131,926 acres yielding 29,643 tons ; in 1904-5, 

140,100 acres yielding 18,800 tons ; in 1905-6, 154,700 acres yielding 

30.000 tons ; and in 1906-7, 153,400 acres yielding 30,000 tons. But 

the area of mixed crops, that is to say of mustard and rape, grown along Mixed crops, 
with other crops was much greater, namely, in 1901-2, 1,461,000 acres 
and 430,617 tons of seed ; in 1903-4, 2,429,000 acres and 542,000 tons of 
seed ; in 1904-5, 2,509,000 acres and 336,000 tons of seed ; in 1905-6, 

2.026.000 acres and 398,000 tons of seed ; and in 1906-7, 2,210,000 acres 

and 424,000 tons of seed. Rape is “ produced in greatest abundance Districts, 
in the districts which border on the Himalayan Terai, and is cultivated 
all over the hills up to altitudes of 11,000 feet ” (Atldnson). It is very 
little grown in the districts of the Ganges- Jumna Doab, where it generally 
occurs as a subordinate crop in vegetable gardens. Concluding their 
account of this product these authors say, “ The export of rape is one Exports, 
of the leading features in the commerce of these Provinces, and centres at 
Cawnpore.” 

“ Rape Seed ” is an important article of export trade from the Panjdb Panjalb. 
and it is grown in Kashmir and Afghanistan. Unfortunately no Panjab 
writer has as yet studied the mustards botanically, and it is not, therefore, 
possible to discover to what extent the reports that have appeared should 
be accepted as rape or be assigned to colza or even to mustard. These 
crops are largely grown in Perozepore, Hissar, Jhelum, Rawalpindi, Dera OMef Distriota. 
Ismail Khan, Lahore, Gujrat, Dera Ghazi Khan, Jhang and Kama! 

Districts, in the order of importance named. Fully three-fourths of the 

crop is raised on unirrigated land, a fact that must commend it very unirrigatea 

greatly to the cultivators. The traffic centres very largely in Ferozepore 

and the exports go mainly to Karachi. The year 1900-1 was one that 

might be described as having been abnormally favourable to rape-seed 

cultivation in the Panjab. The area under the crop became more than panjib Areas 

double the average of the preceding years, and was returned at 1,699,700 

acres. The yield was also remarkably fine, so that it was described as 

25 per cent, above normal, and the total yield became 260,167 tons. 

Since 1900-1 both area and yield have somewhat declined, though in 
1905-6 the area was again recorded as 1,699,700 acres, but the yield 
only 194,900 tons. 

Nothing of any value can be learned regarding the rape, sarson and C. Prov. 
mustard cultivation in the Central Provinces, Berlr, Rajputana, Central Bombay. 
India, Sind and Bombay. Mollison {Textbook Ind. Agri.) does not refer 
to these crops. “Gujarat Rape” of the Bombay and Karachi trade “Gujarat 
returns would appear to be mainly a special and superior quality of the 
present plant. But the total area under the , crop in the province of 
Gujarat is not great, being usually about 600 acres, so that the expression 
“ Gujarat Rape ” denotes a quality of seed not necessarily procured from 
the province indicated (see p. 183). However, the total area returned 
for Sind and Bombay (including their Native States) as devoted to rape Arel 
179 


MUSTAED AND EAPE 


BKASSICA 

SUBSTITUTE 
3Draea sativa 

and mustard is well under 200,000 acres, or less than the acreage of these 
crops in the Ferozepore district alone. So far, therefore, as can be learned, 
the sub-mountain tracts of the United Provinces and the greater portion 
of the Pan]4b may be taken as the Indian region of rape production. 
Bengal. Bengal province is mainly concerned in the sarson and rai trade. But 

it may be pointed out that in ojSicial statistics the acreage of pure mustard 
crops in the United Provinces is that which is alone accepted. Hence, 
as already indicated, the sarson and rai, which are always mixed crops, 
are excluded from consideration, whereas in Bengal and the Panjah 
they are included. In consequence of this arbitrary treatment the 
“Eape and Mustard” cultivation of the United Provinces is shown as 
very much smaller than that of the Panjab, while as a matter of fact 
Total Indian it is quite as large and possibly larger. If, therefore, a correction be 
to thirorops. made of, say, 1,500,000 acres, added to the total area of India under Eape, 
Colza and Indian Mustard, the result would be 5 to 6-| million acres 
instead of a little over 4 million acres as presently accepted. If this 
conclusion be upheld by future inquiry, Bengal would still head the list 
of Indian provinces with about 2 million acres, and would be followed 
by the United Provinces with very probably 1-| to 2-|- million acres, and 
by the Pan j 4b with IJ million acres, while all the other provinces and 
Native States put together would conclude the enumeration with less 
than half a million acres between them. 

Brassica Substitute— Epuca sativa, Lam ,, ; FL Br. Ind,, 

1., 158; Brassica Eruca, lAnn.; B. erncoides, Boxh., FI. Ind., iii., 
117 ; Duthieand Fuller, Field and Garden Crops, ii., 26, pi. 36; Dioscorides, 
Codex AnicicBJuli, 512 a.d., pt. i., pi. 118; Paulus Mgineia (Adams, transl.), 

111., 118, gives the key to classic and Arabic literature. This is known in 
Europe as the Eocket and in India as the tara~mira, tara-moni, duan, dm, 
jamhho, jamha, man, shwan, chara, etc. According to Prain, the name 
sheti sarisha given by Eoxburgh to this plant is nowadays restricted to 
sarson. 

The tara-mira is a native of S. Europe and N. Africa, and is extensively- 
cultivated as a cold-season crop in Upper India, ascending the Himalaya to 
altitudes of 1.0,000 feet. It is fuUy dealt -with by Duthie and Euller, but is only 
incidentally mentioned by Prain, a cii’cumstance that ma>y be accepted as 
denoting its comparative absence from Bengal. However, all the standard 
authors on Upper and Western India (such as Stocks, Stewart, Bjiden-Powell, 
Atkinson, etc.) describe the plant and the methods pursued in its cultivation. 
It is most commonly grown mixed with grain or barley, taking with these crops 
the place which rape fills in wheatdields. It is also met with very largely in 
association with cotton. It is sometimos gro-wn alono, but only on exceptionally 
dry iields. It may be sown at any time between the beginning of September 
and the end of November, and it ripens about' tho samo time as tlie mSi bropB. 
The yield is said to be from 4 to 12 maunds an aero. (Jmn is very largely used 
as green fodder, especially when grown with gram or peas, and the oilcake 
is much appreciated for feeding cattle. The plant is grown as a substitute for 
aai'8on or rape, and the oil is used mainly for burning, bub to some extent for food. 

Tho trade in this seed seems mainly within India and as a substitute for 
sarson, while for foreign countries apparently as a grade of rape. It appears under 
the name of jamha very frequently in the export manifests from Jvarachi, tlio 
supply being apparently drawn from Sind, Bajputana and the Panjab, 

n. INDIAN MUSTARD. 

B, juncea, d-T.; Sinapis juncea, Linn.; S. ramosa, S. patens, 

Roxh., FL Ind., iii., 119, 124 ; Duthie and Fuller, Field and Garden 
Crops, ii., 33 ; Brain, ?.c.. 16-22, 47, 76 ; Indian Mustard, rai, asl-rai, etc. 
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Praia {l.c. 76) concludes his admirable account of this species with the Distmctira 
following brief statement of the main facts brought to light by recent investiga- Features, 
tions. Rai or Indian-mustard is the most important of the three species of 
itrasHic-a. grown in Bengal. It is met with “ in all the provinces except Chota 
Nagpur, where it is practically unknown, though it seems to be cultivated to 
a slight extent in Singhbhum. It is easily recognised by having none of its 
leaves stem-clasping ; and, after reaping, its seeds, which are brown, can be 
3’eadily distinguished from those of Tori or Indian Bape by their smaller size, 
their being distinctly rugose, and being reddish-brown all over. From Sarson, 
which has white seeds or, less often in Bengal, brown seeds, it is equally easily 
distinguished ; Sarson seeds are always considerably, often very much, larger, 
and even when brown have the seed coats smooth.” 

“ There are three subraces, a tail, late kind, and two shorter earlier lands, iiaccs. 
one of these latter roughish with bristly hairs, the other smooth wnth darker 
coloured stems. The taller subrace is quite absent from Chota Nagpur, and 
from Tippera and Chittagong, The shorter subraces are quite absent from 
Orissa, and are absent from North Bengal, except Dinajpur, and from East 
Bengal except Tippera.” 

“ The name Rai, occasionally Lahi or Li, once also Mai, occurs everywhere 
except in Orissa, where this mustard is termed OJwta Sarisha {chota = “ small,” 
with reference to its seeds). In various districts other names are locally applied, 
either alone or as alternative names for 

Kinzel {l.c. 113) in describing the seeds of Indian mustard furnished Microacopio 
to him by Prain, says that the testa examined imder the microscope in sur- Bxainimition,- 
face preparations after treatment with sulphuric acid and caustic soda shows 
“ very peculiar circular markings very readily distinguished from those of any 
European Kvassltta except is. jsenseviatin (Sarepta Mustard), which, however, 
differs in having a separable mucous epidermis. It may be noticed in passing 
that, as a rule, it is not necessary to make transverse sections in order to demon- 
strate this separability, because among a large number of surface preparations 
some fragments that lie transversely are always to be met with when looked 
for. The colour of the testa of Rai is on the whole clearer than that of European 
Rape and Colza. The lumina of the cells of the palisade tissue, as indeed the 
whole testa, show in section characteristic features that in practice impress 
themselves on the memory, though they could hardly be reproduced except 
by photography.” “ The quantity of mxistard-oil present in Rai varies from Mustard-oil 
0’572 to i'059 per cent., and gives an average in six kinds examined of 0’814 P^^esent. 
per cent.” 

Cultivation and Area. — This mustard is cultivated here and there Cultiva- 
throughout India, and is met with (or closely allied forms are) west- tion. 
ward to Egypt and Europe, and eastward to China. It enters directly 
into competition with Russian mustard {B. lie.sfierl.ana) a plant ex- 
tensively cultivated in South and South-East Russia (the Sarepta Mustard). 

Though the cultivation in India is fairly extensive, it is extremely difficult Extensivo in 
to procure satisfactory information regarding the extent of production 
in the various provinces. As already fully exemplified, the returns of 
“ Rape and Mustard ” are given conjointly along with those of colza 
(sarson), hut it would seem certain that Bengal and Assam are the most Most 
important provinces and South India the least important. In Upper Pr(^nces. 
India (the United Provinces, Panjdb, Rajputana and Sind) the rape nape versus 
crop becomes more important than the mustard. Duthie and Fuller, 
speaking of the United Provinces, say that this species varies very much 
in height, some of the lands attaining 5 feet or more. It also varies in 
the shape of the pod, which, usually cylindrical, sometimes becomes stout, 
laterally compressed and less torulose than in typical lands. They further 
observe that this mustard is rarely grown alone (except in Benares), 
but is subordinate to wheat, barley and peas. It is not nearly so ex- 
tensively cultivated as rape and is usually restricted to the borders of fields. 

It yields less oil than rape (one-fourth instead Q’f one- third) to the weight yield of oa. 
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of seed ; moreover the oil is less esteemed as an article of food. The seed 
is very generally used in India as a spice to give flavour to vegetables, 
Mustard-floor. and sometiiues also as a medieine. Mustard-flour is not consumed by the 
people of India, and the traffic for that purpose is therefore entirely foreign. 

• It would seem, however, that both the Indian and the Eussian seed are 
largely used as one of the ingredients in some of the modern preparations 
of mustard-flour sold in Europe. The plant is very often (like rape) cut 
I’oddcr. green in January and given to cattle, and in some localities the young 

leaves are eaten as a vegetable. (For further particulars see the paragraph 
below on Oil and Oilcake). 
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B. olenaeea, Linn, The Cabbage, Cauliflower, etc., etc. 

It will serve the purpose of this work to indicate very briefly the chief cul- 
tivated plants of this species met with in India. In all the forms the leaves 
are glaucous or green and destitute of hairs : the leaves of the inflorescence 
only are stem-clasping. The chief forms are : — var. acep/taia, which includes 
^^the Kale, Borecole, Cow-cabbage, etc. ; uar. imiiuta, best known through the 
Savoy Cabbage and Brussels Sprout ; var. Mtotrytis, the Cauliflower and Broccoli; 
uar. vairitata, all forms and colours of Cabbage proper; van eanioftijm, the 
Siam Cabbage or hoM-rahi ; lastly, van eUiumiftiH, the “ Leaf-beet ” or China 
Cabbage. {Of- Kew Bull., 1888, 137-8 ; 1893, 344.] 

The cabbage {kobl), ca\xliflower {phul-hobi), and the turnip-rooted cabbage 
{knol-hhol or koM-rabi) have recently become established vegetables and are 
grown by the market gardeners in the suburbs of all large towns. Except 
with the Native gentlemen, however, they are not grown in the average village 
garden, and are not as yet eaten by the mass of the population. A large coarse 
form of cabbage is extensively cultivated and has become perfectly acclimatised ; 
the early cabbages met with m the markets are the young heads of that plant. 
The hml-kkol is relatively more extensively grown in India than in Europe, and 
seems to succeed admirably in the cold season, if liberally watered for the first 
fortnight of its growth. There are two kinds commonly seen, a purple and a 
green, and both are much appreciated : they come into season before almost 
any other European vegetable. The Chinese cabbage is a rainy-season vegetable, 
but notwithstanding its being procurable when few other vegetables are to be had, 
it is not popular in India. [O/. Engler and Prantl,, Pflanzenfam., iii. (2), 177-8.] 

B. pugosa, Prain., l.c. 11-6, 47 ; Sinapis rugosa, Uoxh., FI. Ind., 
iii., 122 ; B. okimnsis, Dnthie (& Fuller {non Linn.), Field and Garden 
Crops, pt. ii,, 34. Tke Cabbage-leaved Mustard, pasai or pahari-rai. 

Although this plant is closely allied to jttnuea it is quite distinct. None 
of the leaves are exactly lyrately lobed, and the radical ones are persistent. 
It is a cold-weather crop of the Western, Central and Eastern Himalaya, 
especially in Nepal and Kumaon. It possesses a very short stock till it sets* to 
flower. The permanent radical leaves form a loose cabbage-like head often 
mistaken for China Cabbage. Prain believes this plant came to India from China, 
like «. juneeti, but in its present form. He, however, recognises as a wild 
condition of the same stock the Manipur plant discovered and named by me 
provisionally as -B. 

Kinzel {l.c. 115-7) remarks, “As this is the only Indian species (so far, 
at least, as the material at the writer’s disposal has gone) which possesses a 
cellular separable raucous epidermis, the identification of these fragments of testa 
in Indian oil-seed with B. fugosa is, at all events, a fairly probable one owing 
to the further similarity of their structure in surface preparations.” The full 
description and also the jilates given by Kinzel should be consulted by those 
who may have occasion to identify this or other Indian mustards by the appear- 
ance of the seeds. The sample of »• t'ngvna examined by him came from 
Kalimpong, and was found to contain 0*826 of mustard-oil. 

B. rugosa, mr. cuneifoUa, Prain, l.c. 14; Sinapis cuneifolia, 
Roxh., FI. Ind., iii., 121. 

This plant is extensively cultivated in Northern Bengal and Assam as a 
sage or pot-herb. In my article on Kwh.me.ria. niven {Agri. Ledg., 1898, No. 15, 
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518) I have referred to it as one of the rather remarkable vegetables prevalent 
within, and hardly met with outside, the rhea-fibre area of India. It occurs, 
for example, in Dinajpur, Bogra, Rangpur, Kuch Bihdr, and throughout the 
valley of Assam. In nearly every peasant garden a row or two of this plant a. VeMtaWe 
may be seen. _ It has a rosette of groimd-leaves generally of a dark bluish-green seen in 
colour and with very broad yellow mid-ribs and leaf-stalks. When yoimg it 
looks like a cabbage, but in time it shoots up a much-branched inflorescence to 
a height of four to six feet. This becomes clothed with numerous sessile leaves. 

All the parts are eaten, more especially the young flowering shoots with their 
delicate leaves. It is one of the most significant of vegetables, and there are 
probably several easily recognised forms. It is known, throughout the area 
indicated, as lai-hak or mustard-vegetable. This, with the previous species, 
would appear to be the only cabbage-like vegetable that existed in India prior 
to the introduction of the cabbage and cauliflower. 

THE OILS AND OILCAKES OF MUSTARD AND RAPE. 

In the foregoing observations mention has been made of the Oils D.E.P., 
obtained from the various species of Brassica and Emea. It seems b, 526-33 
desirable to bring into a separate paragraph a few of the more striking 
characteristics of these oils and their oilcakes. All the species afford a 
bland or fixed oil in addition to a volatile or essential oil (Gildemeister 
and Hofimann, Volatile Oils (Engl, transl.), 1900, 182, 409-17). The 
essential oil is practically not known to the people of India, so that 
when mustard, rape or sarson oils are mentioned (by popular writers) it 
should invariably be accepted that they are alluding to the fixed or 
fatty oils. The peculiar properties of the essential oil are those on which 
the merit of a mustard seed mainly depends. It is on this account, 
therefore, that the researches of Kinzel are of such special interest 
to India. The passages already quoted from his report give an estimate 
of the percentage of mustard-oil (a term used in Europe to denote the percentage of 
essential oil only) present in the samples examined by him. Previous ^“s^ard-oii. 
reports on the presence of this oil, in the various qualities of Indian 
rape and mustard, have been imsatisfactory because not definite ; they 
have accordingly retarded foreign exports. Schimmel & Co. give the 
following as the percentage of mustard-oil in the samples examined by pungency, 
them Eussian seed, OA to 0*5 ; Dutch, 0’7 to 0'8 ; Italian, 0*6 to 0*7 ; 

East Indian, 0*6 to 0’7 ; German, 0-7. Kinzel gives the average yield 
of ion seed as 0‘649, rai seed 0’814, and sarson 0*708 per cent. 

{Agri. Ledff., 1901, 104.) The pungency of the Indian is thus not so 
very difierent from the corresponding European seeds. 

The Tcarwa-tel (= bitter oil) is the fatty oil obtained from Indian cooking-oii. 
mustard and rape seed, and inferior qualities from sarson. It is the 
chief oil used in Indian cookery, and is accordingly very important to 
the people. Eape (and sometimes also sarson) is in India largely used 
to anoint the body. The practice seems to be fairly ancient, since it is 
alluded to by Terry (Foy, East Ind. (ed. Havers), 1665, 377) as follows : — 

“ The better sort anoint themselves very much with sweet oyls, which 
makes their company very savory.” Eape and sarson (colza) are names 
which unfortunately have come to be used almost synonymously by 
Indian commercial men, and are so treated in official statistics. Never- 
theless the fatty oils derived from them are even more distinct from 
each other than are those from the corresponding European plants. In oujaiat 
the Kew Report (1877, 34 ; Kew Bull, 1894, 96-7) we read that the Indian 
seed known as “ Gujarat Eape,” largely crushed at Dantzic, is found to Bapeand 
yield 3| per cent, more oil than the European seed, and leaves a cake 
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xiclier in fatty matter and albuminoids. That information was derived 
from a paper by Dr. Wittmack of Berlin. But the presence of a percentage 
of the essential oil of mustard in rape-cake has been said to render such 
injurious to cattle. Roxburgh regarded Indian mustard-oil (fatty oil) as 
inferior to rape-oil. Duthie and Fuller hold the same opinion. Speaking 
of mustard-oil, they say it is less esteemed as an article of food than that 
of rape. Most other writers affirm, however, that although the yield from 
mustard is less, the quality of the oil is superior to that of either rape or 
sarson. Thus it seems probable that the qualities of rape and mustard vary 
considerably. Sarson is, as a rule, spoken of as an oil that rapidly turns 
rancid and even for burning purposes has to be purified before it can be 
used.. The mustard-oil of the bazars of India has a pungent odour and 
bitter taste, due to the presence of a certain amount of the essential oil. 
This is occasioned through the habit of watering the cake before pressing it 
a second time in order to abstract the residuary oil. It is often largely 
adulterated with poppy-seed and other oils. Dunstan in his paper on 
Indian Edible Oils (AgrL Ledg., 1899, No. 12) unfortunately affords no 
information on the comparative values of the Indian mustards and rapes. 
He furnishes, however, most useful particulars as to their specific gravity, 
acid value, saponification, viscosity, etc., etc., and classes them as semi- 
drying oils. Leather in a paper on Food-Grains and Fodders of India 
(Agri. Ledg., 1903, No. 7) gives further details of the chemical composi- 
tions of these oils. Lastly the PharmacografTiia Indim furnishes all 
necessary information on the medicinal merits of four qualities. These 
appear to be Indian mustard, rape, sarson and jamba (Erucasativa). 

The adulteration of linseed with certain qualities of mustard or rape seed 
has been reported to prove very injurious to cattle fed on such cakes. This 
subject has been dealt with very fully in the Dictionary, and the article 
in that work on Oils and Oilcakes should therefore be consulted. [C7/. 
Leather, Agri. Ledg., 1897, No. 8, 158 ; also see Linum, p. 731, and Manures, 
p.770.] 
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PRODUCTION OF AND TRADE IN MUSTARD AND RAPE. 

Acreage — It has been shown that owing to many of the crops 
indicated above being grown in conjunction with other plants, it is 
difficult if not impossible, in our present state of knowledge, to give 
any very satisfactory state.ment of the area that they annually occupy. 
The suggestion has been hazarded that the total (expressed as pure 
crops) cannot be far short of 5 or 6 million acres. But according to 
the Agricultural Statistics published by the Government of India, "both 
the area and the yield vary considerably, especially in the Panjib, 
Rajputana and Sind, in response to the amount and seasonableness 
of the rains. For example, the Panjab acreage of these crops, retmmed 
ill the official statistics of area and yield, was in 1899-1900, 397,600 ; in 
the following year, 1,638,400 ; in the next year, 665,800 ; and again in 
1903-4, 1,038,900, since when it has remained JFairly stationary. 

Yield. — Turning now to the estimated production, it would seem that 
during the ten years ending 1901 there were two periods of abnormal 
yield, namely 1897-8 and 1900-1. If these be disregarded, the traffic 
fluctuated from a little over half a million to close on one million tons of 
seed, during the decade mentioned, and production has shown on the whole 
a tendency to expand. This view is in strict accord with the constantly 
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repeated statements of popular writers that the trade in these oil-seeds 
has been steadily increasing, and is now one of the staples of Indian 
commerce. 

Rape and Mustard Seed: Rail. borne and Coastwise Traffic. — The returns Traffic 
of Rape and Mustard carried by rail and river show the exporting Rape, 
provinces to be the United Provinces, Bengal, the Panjab, Assam and Traffic. 
Bombay, in the order named. But as illustrative of the fluctuating nature 
of the trade, it may be mentioned that in 1897-8 Bengal exported a little 
under 2 million cwt., the United Provinces close on 1-| million, Assam 
about I million, and the Panjab -| a million cwt. of these seeds. 

The following year the figures were — United Provinces 2|- million, the 
Panjab 1|- million, Bengal million, and Assam a little over|- million cwt. 

But by 1906-7 a complete change had taken place — ^the United Provinces 
exported 27^ million cwt., the Panjab 1 million, Bengal | of a million, and 
Assam under | million cwt. Calcutta usually heads the list of import- 
ing towns, but Bombay and Karachi take the lead in years of high pro- 
duction in the Panjab. The importance of Karachi as a distributing centre 
has been established for many years past, and, although extreme fluctua- 
tions have been experienced, it can be said to be improving. The following 
were the supplies conveyed to the cliief seaports in 1906-7 : — Calcutta 
2^ million cwt., Bombay 1|- million, and Karachi | a million. The coastwise Ooastwiiso 
returns show Bengal as the most important province. But for some years 
the Bengal supply seems to have been falling ofl, and that of Sind corre- 
spondingly expanding. But here again the trade seems to fluctuate so 
violently that no reliance can be placed on comparisons of short periods. 

Exports. — The foreign exports of Rape from India in 1891-2 were Biports. 
130,793 tons, valued at Rs. 1,70,89,524 ; in 1893-4, 365,954 tons or 
Rs. 4,73,46,133 ; in 1895-6, 112,489 tons or Rs. 1,40,09,294 ; but they 
fell in 1900-1 to 86,368 tons or Rs. 1,23,57,451 ; recovered in 1901-2, 
viz. 346,244 tons or Rs. 4,45,56,044 ; and fell again in 1902-3 to 196,345 
tons or Rs. 2,47,11,358. Since then the values of the exports have been— 

1903- 4, Rs. 2,53,41,010 ; 1904-5, Rs. 2,73,37,732 ; 1906-7, Rs. 2,46,70,617. 

Of the exports the chief receiving countries are Belgium, France, Germany 
and the United Kingdom. 

The Mustard traffic is much smaller than that in Rape. In 1891-2 Traffic in 
the exports were 2,640 tons, valued at Rs. 3,86,818 ; in 1894-5, 7,809 Mustard, 
tons or Rs. 11,27,605 ; in 1900-1 they fell to 1,721 tons or Rs. 3,25,589 ; 
in 1901-2 they were 3,232 tons or Rs, 5,61,895; and in 1902-3 stood 
at 2,613 tons valued at Rs. 4,93,342. Since then the annual values have 
been— 1903-4, Rs. 4,22,123; 1904-5, Rs. 6,19,004: 1905-6, Rs._8,94,553 ; 

1906-7, Rs. 5,65,000. Of these exports by far the most important 
receiving countries in recent years are Prance, followed by Belgium, 

Germany, Ceylon, Mauritius and the United Kingdom, the names being 
given in sequence of importance. 

Mustard and Rape Oil . — The traffic in Mustard and Rape Oil shows Exports, 
a more steady expansion than that of the seed. In 1899-1900 the 
exports stood at 259,661 gallons, valued at Rs. 3,52,962 ; in 1900-1 at 
283,270 gallons, valued at Rs. 4,70,161 ; in 1901-2 at 286,169 gallons, 
valued at Rs. 4,74,028; in 1902-3 at 314,792 gallons, valued at 
Rs. 4,79,649; in 1903-4 at 346,174 gallons, valued at Rs. 4,84,835 ; in 

1904- 5 at 432,752 gallons, valued at Rs. 5,68,762 ; in 1906-7 at 273,684 
gallons, valued at Rs. 4,90,893. The bulk is. exported from Calcutta. 
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Out of the last year’s total (1906-7), 257,282 gallons went from Bengal ; 
14,244 gallons from Sind ; and 2,158 gallons from Bombay. The receiving 
Consigned to. countries were Mauritius, 113,068 gallons ; Natal, 93,787 gallons; United 
Kingdom, 19,892 gallons; Australia, 22,581 gallons; Straits Settlements, 
10,159 gallons ; and British Guiana, 3,574 gallons. 
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BROUSSONETIA PAPirRIFERA,^ Vent. FI. Br. Ind., v., 
490 ; Gamble, Man. Ind. Timbs., 633 ; Brandis, Ind. Trees, 613 ; Engler 
and Praiitl, Pflanzenfam., 1889, iii., pt. i., 76 ; IJrticaoe.®. The Paper- 
mulberry or Tapa-cloth, malaing, thole, kodzo, haji, etc. A small tree 
or bush, native of China and said to be wild on tbe hills of Upper Burma 
aud Martaban. Frequently cultivated in India, largely so in the Southern 
Shan States (Craddock), and distributed to Siam, Japan, etc., Western 
China, Icbang and Yunnan, etc. According to Wiesner (quoted in Stein’s 
Ancient Khotan) it is the paper material of Eastern Turkestan ; it was 
introduced into Southern Europe and parts of Germany about 1750. 
Brandis remarks that it is a marvellous instance of a plant that may 
be sown both in temperate and tropical countries. 

Prom the bark of this tree is obtained a Fibre which perhaps deserves 
to be carefully investigated. From it is made the falsely named Chinese 
“leather-paper,” the Japanese /codgo-paper, the curious papier-mach6 school, 
slates of the Burmese (parabaik), the topa-cloth of the South-Sea Islands and 
the mulberry paper cloth of the Karens. It is an excellent paper-fibre, though 
according to some authorities the stock is a little difficult to prepare of good 
colour. The silkworm can be fed upon the leaves, and the annual prunings 
of twigs to obtain a fresh fiush for the silkworm might be made to give a 
profitable return as a paper-fibre. The plant produces suckers in profusion, 
coppices well and grows fast. It has been most successfully cultivated at Dehra 
Dun, but the district is too far from the paper-factories to allow of profitable 
production. It will not survive on jungle-land or on dry soils, nor can it stand 
severe cold ; but it might pay on waste land near the coasts of Bengal, Burma, 
Malabar, etc,, whence transport would be cheap. The usual Japanese method of 
propagating is by slips. Kaempfer, followed by Hein, says that every autumn 
after the leaves have fallen the young shoots near the ground are cut ofi, and in 
this way, after three or four years, bushes with from four to seven one-year shoots are 
obtained. It is estimated that 2 cwt. of raw MtrotiHf^onn'Ua bark will yield about 
3 J qrs. of white bast — ^about 45 per cent. Gcaddock describes the manufacture 
pursued in the southern Shan States. It closely resembles the description 
quoted in the Dictionary irom Royle {Fibrous PI. Ind., 1855, 341-2). Rein {Induat. 
Japan, 1889, 165, 393-5, 401, 403) gives an interesting' account of tho plant 
and furnishes an illustration printed on X:od 2 o-paper. (See Daphne, pp. 486-7 ; 
Paper and Paper Materials, pp. 862-4.) 

[Cf. Stein, Ancient Khotan, 1907, 136 ; Ksempfer, Hist. Imp. Jap. (app. ), 1727, 
21-7 ; Mason, Burma and Its People, I860, 622, 775 ; Fortune, Yedo and 
Pekin, 1863, 122; Badon-Powell, ioJoum. 8oo. Arts, 1886, 709 ; Hosie, iPAree 
Years in W. China, 1890, 163 ; Goreon Paper-making, in Ind. For., 1893, xix., 
199 ; Morris, Cantor Lect., Journ. Soo. Arts, 1895, 938 ; R.E.P., Comm. Ciro. 
1896, No. 7 ; Dodge, Useful Fibre Plants of the World, 1897, 98-101 ; Bret- 
schneider, Europ. Bot. Disc. China, 1898, 4, 64, 496, 763, 770, 773, 993 ; Dipl, and 
Cons. Bepts. (ann, ser,), 1900, v.. No. 2611, 7-9 ; Craddock, in Ind. For., Dec. 
1900,' xxvi., 613; Nisbet, Burma Under Brit, Buie and Before, 1901, i., 386 ; 
Wiesner, Die Bohat. dea Pflanzenr., 1903, ii., 445-7 ; Hanausek, Micro. Tech. 
Prod. (Winton and Barber, transl.), 1907, 92-4,] 

BRUSHES AND BROOMS, Bpush-maMng> Materials, 
etc* ; S'pons’ Encyel., 1880, ii., 543-57; Jackson, Comm. Bot., etc., 1890; 
Tlmrston, Imp. Inst EanMooTc, 1893, No. 12 ; Morris, Comm. Fibres, 
Cantor Lect. 1895 ; Hannan, Tead. Fibres of Comm., 1902, 141-65. 

Brooms are made all over India from a wide assortment of 
materials presently to be enumerated, the selection being as a rule 
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governed by the supply available and the necessities of the people. 
Stein {Ancient KTiotan, l%(yj, 333) figures and describes what is very 
possibly the most ancient specimen in existence. This was found at 
Dandan-Uiliq (a city abandoned in the 8th century). The lower por- 
tions of some grass were seen to have been plaited into a continuous 
strip, then rolled round and secured firmly by a string, thus forming 
a broom, which in every detail agrees with the corresponding article 
of modern India. 

Indian-made brushes are principally of the bazar-type and are, therefore, 
mainly of local interest. Two firms, the “ Pioneer Army Brush Co,” of 
Cawnpore, and “ Messrs. P. Thompson ” of Coonoor, Madras, manufacture 
brushes of the European pattern. Both firms gave some prominence a 
few years ago to the use of hittul-Shm ( Caryota nrens) in place of bristles, 
from the belief that the sowars or Native cavalry would prefer vegetable 
fibre to animal bristles. Although Indian-made brushes may now be 
seen all over India, particulars are not available of the actual extent of 
manufacture. There is moreover a very considerable import by India 
from Europe of brushes, but complete statistics are not available. We 
read, for example, that from the United Kingdom there were received in 
1903, 2,891 dozen brushes valued at £8,910. 

Materials. — Turning now to the materials used. It would be undesirable 
to attempt a complete enumeration of all the substances which in India 
are employed, or which might be so, for brushes or brooms. Even in 
Europe the variety and diversity are extraordinary — e.g. bristles, Jcittul, 
broom, rattan, whalebone, wood, rushes, wire, spun-glass (specially 
serviceable for contact with acids), etc., etc. India at the same time 
exports a very considerable quantity of brush-making materials including 
both vegetable fibres and bristles, and the trade would appear to be 
improving. Thus in 1899-1900 the total exports were 61,388 cwt., valued 
at Rs. 11,49,998 ; whereas in 1903-4 they were 83,258 cwt., valued at 
Rs. 20,76,331 ; and in 1906-7, 88,158 cwt., valued at Rs. 17,68,930. Al- 
though in point of quantity Madras takes by far the largest share, viz. 
79,350 cwt, in 1903-4 and 85,203 cwt, in 1906-7, the goods it exports are 
much lower priced (viz. Rs. 9,70,328 in 1903-4 and Rs. 9,71,212 in 1906-7) 
than those sent from Bengal (viz. 3,296 cwt. , valued at Rs. 9,60,671 in 1903-4, 
and 2,360 cwt,, valued at Rs. 6,52,827, in 1906-7). The Bengal exports 
are mainly in high-priced bristles. Of these Bengal exports for 1903, 
Rs. 6,75,790 represented the value of the’ bristles sent to England, whilst 
only Rs, 22,470 were attributable to vegetable brush-fibres with the same 
destination. The total exports of brush-making materials from all 
India to Great Britain in 1903 were 17,943 cwt., valued at Rs. 10,38,909, 
and of that amount Rs. 6,07,305 was the value of the Indian contribution 
of bristles to the British supply. 

The following are some of the principal plants employed in brush- 
making : — 

Arenga saceharifera, Labiii. (see p. 92). 

Arlstlda setaeea, Setz. ; Fl. Br, Ind„ vii., 225 ; GRAMiNEiE. Broomstick- 
grass, ahi/pur-gaddi, vina-pullalu, thoda/pga-pullu, etc. A reed three to fom- 
feet in height, found in Western India from Bihdr and the Konl^an southward, 
also in Ceylon, the Masoarene Islands, etc. The roots attain a length of 1 6 inches 
to 3 feet and are said to be used in the manufacture ' of weavers’ brushes in 
Madras and along the west coast {Jnd. Agri., Deo. 12, 1891). These roots are 
collected in South India by Yerukalas (a nomad tribe) and sold to the weavers 
at 3 or 4 annas a viss. The Telinga paper-makers construct their frames, of the 
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culms and these are also employed for making tatties in the same way as the 
k7ias~khaa roots of Northern India. 

Agave Cantala, Roxb,, and other species (see p, 33). 

Bambusa, various species (see pp. 99-101). 

Borassus flabellifer, Unn. (see p. 170). 

Bristles, see Live Stock (Hogs) (p. 752). 

Cary Ota urens, t/nn. (see p. 286), 

Chloroxylon Swietenia, o.c. (backs of brushes) (see p. 294), 

Ghrysopogon Gryllus, Wn, The roots of this plant are said by Jacksmi, 
Hannan and others to be the Venetimi whisk-fibre whicli in Eirgland and other 
countries is made into brushes of various kinds. The grass is abxuidant on the 
hills of North India, but except as a fodder plant it is apparently not known 
to be of any economic value. 

Cocos nucifera, i/mr. (see p. 366). 

Corypha umbraculifera, Unn. (see p, 429). 

Hair of bears, squirrels, camels, badgers, goats, polecats, sables, ichneumons, 
etc., is used in the European brush industry, but no information is available 
as to the extent, if any, to which India contributes to the supply, or herself 
utilises any of the hairs mentioned. 

Ischaemum angustifolium, Wacfr. (see p. 694). 

Pandanus odoratissimus, Unn., f. ; the Screw-pine^ — the keura, ketgi, kenda, 
talum, mugali, etc. A common and much-branched plant frequently grown on 
account of the fragrance of its flowers, but is wild on the coasts of South India, 
Burma and the Andaman Islands. The leaves contain a strong fibre used 
for cordage and for spinning into coarse yarn. The roots are used in basket 
and brush-maldng (Perfumery, see p. 821). [Cf. Forster, PI. Esc,, 1786, 38--41 ; 
Rept. Ind. Hemp Drugs Comm., 1894, i., 156; Marco Polo, Travels, ii., 250; 
Ain-i-Akbari (Jarrett, transl.), ii., 126 ; etc.] 

Phoenix sylvestris, y?o;f6. (see pp. 115,884-5). 

Saccharum arundinaeeum, Retz. (see p, 930). 

Sorghum vulgar e, Pets, the Italian whisk (see p. 1031). 

Tamarix, spp., see Baskets (p. 116). 

Vetiveria zizaifloldes (see p.ll06). 
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BUCHANANIA LATIFOLIA, MoxIk, Eort. Sevuj., 1814, 32; 
B. JLmizan, S'preng., in Schrader Journ., 1801, v., 4; Cooke, FI. Pres. 
Bomb., i., 276; FI. Br. Ind., ii., 23; Gamble, Man. Ind. Timbs., 216; 
Pharmacog. Ind., i., 394 ; Agri. Ledg., 1899, No. 12 ; 1900, No. 9 ; DntMe, 
FI. U'p'per Gang. Plain, i., 186; Brandis, Ind Trees, 205 ; Anacakdiacba;. 
Tke pigar, chironji, pial or peal, cMrauli, paira, tarum, char-ha-gond, 
mowda, nusTcul, loneplio, etc., etc. A middle-sized tree, leafless only for a 
short time, met with, in the dry forests throughout India and Burma, 
ascending in the Sub-Himalayan tract to 3,000 feet, and frequently 
associated with the sdl, the malma and the dhuk 

A pellucid Gum (peal or pial) which exudes from wounds in the stem is moro 
than half soluble in water. It is said to resemble Bassora gum, to have adliesive 
properties like inferior gum arabic, and to be suitable for dressing textiles. As 
a consequence of inquiries organised by the Beporter on Economic Products 
it was found that in many provinces the gum is irot collected, while it is 
reported from Jhansi (U. Prov.) as used in printing cloth, from Bor&r as employed 
in dyeing, and from the Central Provinces as sold mixed with dhawra gum 
(.1 none.! SHU n lati folia) to the banios. On Some samples sent to the Imperial 
institute, London, the Eireotor reported that the gum was not entirely soluble, 
but wdien mixed with twice its weight of water, about 10 per cent, formed a 
gelatinous mass ; the sample examined, moreover, contained a large quantity of 
exti'aneous matter. The brokers reported that if it were cm-ofully colloctod and 
a regular supply ensured, it might fetch 20a per cwt. on the London market, 
and be employed for cheap manufacturing purposes. [Gf. Agm. Ledg., 1900, No. 
9, 92.] The bark and the fruits furnish a natural Vabnish, The kernels yield 
a sweet and wholesome On. (chironji), but owing to their being much prized as a 
sweetmeat when cooked, the oil is seldom expressed. The kernels, which have 
a flavour something between that of the pistachio and the almond, are eaten by 
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the Natives (Baber, Memoirs, 1519, (Engl, ed.), 326). They are also used to 
flavour ganja (Sept. Ind. Hemp Drugs Comm., 1894, 157). In the hills of Central 
India the fruits with the kernels are potmded and dried and subsequently baked 
into a sort of bread (Church, Food-Grains of Ind., 177). From the Panjab and 
Bombay the leaves are reported as used for Fodder. The Timber is not very Fodder, 
hard nor durable and is of small value, though made into spoons, plates, toys Timber, 
and bedsteads, and is even employed for door and window frames, plough- 
handles, etc. White insect- wax has been found on the tree in the Centi-al Pro- 
vinces. The kernels of Mi. iitujuHtifoiin, Roxb., are used like those of the 
above species. [<7/. Afn-i-A/c6an (Blochmann, transl.), 1590, 71 ; Taleef Shereef 
(Playfair, transL), 1833, 68 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 161 ; 

Lisboa, Useful PI. Bomb., 1884, 53-4, 217, etc. ; Moodeon Sheriff, Mat. Med. 

Mad., 1891, 128-9 j Journ.Soo. Chem. Indust., xi., 404; Ind. For., Sept. 1895, 
xxi., 329 ; Biscoe, Hyderabad Trees, 1895, 3 ; Kanny Ball Dey, Indig. Drugs 
Ind., 1896, 53 ; Sept. Coll. Ind. Mus. Gale., 1901, 61 ; etc., etc.] 

BUTE A FRONDOSA, ; M. Br. Ind., ii., 194 ; Koxburgli, D.E.P., 

As. Res., 1792, iii., 469-74 ; Jones, As. Res., 1795, iv,, 299-300 ; Bucli.- i.. 648 - 56 . 
Ham., Stat. Acc. Dinaj., 159; Solly, Journ. Roy. As. Soc., vii., 145; Henze, 

Les. PL Indust., 1895, iv., 293 ; Gamble, Man. Ind. Timhs., 243-4 ; 

Pharmacog. Ind., i., 464-8 ; Cooke, FI. Pres. Bomb., i., 371 ; Dutliie, FI. 

XJf'per Gang. Plain, i., 240 ; Brandis, Ind. Trees, 230 ; Leguminos.®. The 
Butea Gum, Bengal Kino, or Bastard Teak, dhdk, palds, chichra, muritp, 
paras, hhdhra, multuga, pauh, etc. From palds is said to be derived 
Plassey (paldsi), the scene of Clive’s victory. A moderate-sized deciduous 
tree common throughout the plains of India and Burma, and ascending 
the hills to about 4,000 feet in altitude. 

This well-known tree is, when in flower, a conspicuous feature of open country 
and grass lands, owing to its brilliant flowers which appear at the beginning of 
the hot season. It is valuable for recovering salt-lands since it will grow even 
where there is a bad efflorescence of reh (see Alkalis and Alkaline Earths— Eeh, 
p. 56). It yields naturally, or from artificial scars on the bark, a Gum Q-nm. 
called chdnid-gdnd, kamarkas, palds-ki-gond, etc., which occurs in round tears, as 
large as a pea, of an intense ruby colour and astringent taste. The gum is used in 
Native Medicine as a substitute for true kino (M^tevovavxniH Marmipinm, Medicine, 
which see, p. 908). Roxburgh pointed out that it differed from true kino in being 
more soluble and the solution more astringent in water than in spirit, just the 
reverse being the case with the product of M'tet-ovin'jmN. A • • ; i as 

been written on the subject in chemical and pharmaceutical journals and other 
publications. Hooper, for example, has dealt with it at length in the Phar- 
maceutical Journal (June 23, 1900, 4th ser., x., 664 et aeq,). 

The gum is usually very impure owing to careless collection, and it would 
be a matter of some difficulty to clean it for medicinal purposes. In any case 
with true kino available in India, in sufficient quantity to meet all medical 
requirements, there is not likely to be any market for this substitute. The Lae Lac. 
insect (p. 1053) is reared upon the tree in India, and it is regarded as affording 
the second best quality. [Cf. Tachardia lacca, Agri. Ledg., 1901, No. 9, 181, 211, 

221, 224, 230-1, 235, 238-9, 242, 250, etc., etc.] The gum may be used both as 

a Dye and Tan, but for these purposes is hardly, if at all, in demand outside Dye and Tan. 

India. The Natives are said to use it to purify and precipitate blue indigo. Tt 

seems possible that if the bark or wood were utilised as in preparing Cnferim, 

a pure tanning extract might be obtained. The flowers, called thd, kesd, etc., 

yield a brilliant yellow dye by simple decoction, but the colour is fleeting, thougli 

rendered a little lc.ss so by the addition of an alkali. Formerly it was much u.sed 

at the H6li festival, the fleeting character being regarded as an advantage, but 

at the present time it appears to have lost its popularity, being supplanted 

by aniline dyes. \ Hummel and Perkin (Journ. Soc. Chem. Indust., 1895, xiv., 

459-60) point out that under certain treatment the colours given by itutea 
flowers resemble those afiorded by young fustic. Hence these chemists add 
that they “ cannot therefore endorse Sir Thomas Wardle’s opinion that if Jtutea 
flowers could be obtained in sufficient quantity and sufficiently cheap they 
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would be a useful addition to the yellow dyes we already possess (see p. lOS^i). 
The bark yields a Fibbe used for rough cordage and for caulking boats. A 
bright, clear Oil derived in small quantity from the seeds (palds-pdp)'d) is 
used in Medicdste. Dymock {Mat. Med. W. Jnd., 1885, 232) sayte, “I have 
tried the seeds as an anthelmintic and am inclined to think favourably 
of them : they have an aperient action.” Pounded with lemon-juice they are 
a powerful rubefacient, and have been known to cure herpes. B. mipt-fim. 
Roxb., is considered to possess similar properties to those of B. fvoufiosa. \Gf. 
also Rept. Cent. Indig. Drugs. Comm., i., 45, 65, 81, 121, 180, 282.] The leaves 
are given as Foddee to bujffaloes. The Timbee is not durable above ground, 
but is said to be much better under water, and is consequently used in Upper 
India for well-curbs and piles and also for the water-scoops of Native wells. 
Gamble observes that if cut up green and seasoned in the plank, it is likely 
to be a fair wood for rough boxes. Buchanan-Hamilton [Stat. Aec. Dinaj., 159) 
says that the flowers are offered to the gods. [(7/. Journ. As. Soc., 1813, iii., 
219-20; Taleef Shereef (Playfair, transL), 1833, 40; Taylor, Topog. Stat. Dacca, 
1840, 62; Wardle, Rept. Dyes and Tans, Ind., 1887, 7, 20, 36-8, 51; Forsyth, 
Highlands Gent. Ind., 1889, 380, 421, 463; Kanny Lall Dey, Indig. Drugs Ind., 
1896, 53-4 ; Qaz. Karnal Dist. Ph. (2nd ed.), 1890, 18-9 ; Russell, Monog. 
Dyesing Indust. O. Prov., 1896, 17 ; Hooper, Rept. Labor. Ind. Mus. (Econ. See.), 
1.900-1, 17 ; Joret, Les. PI. dans HAntiq., etc., 1904, ii., 347, etc.] 
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BUXUS SEMPERVIRENS, Linn. ; FI. Br. Ind., v., 267; 
Gamble, Man. Ind. Timbs., 592-4 ; Brandis, Ind. Trees, 1906, 559 ; 
Euphobbiaoeje. The Boxwood Tree, shanda lagMne, chihri, 'papri, 
shamshad, sliumaj, sMbsashin, etc., etc. An evergreen shrub or small 
tree of the Sulimaii and Salt Eanges, the Himalaya eastward to Hepal 
and Bhutan (absent from Sikldm), at 4,000 to 8,00() feet, chiefly in shady 
ravines, more especially on calcareous soils. It is a slow-growing tree, 
very difEicult to raise from seed. 

A tincture from the bark is used in Medicine as a febrifuge, and the leaves 
are occasionally browsed by goats, though to most animals they are poisonous. 
Boxwood is found on the Himalaya of large size, occasionally over 6 feet in 
girth, 3 feet being not unusual. The Timber is very valuable, being in great 
demand for turnery, carving and other purposes for which a very hard, close- 
grained wood is requhred. The principal European use, since the 16th century, 
has been for wood-engraving, and it is regarded as the best substitute for ivory 
in many ornamental purposes. But the Hidian areas are almost always difficult 
of access, and it has been found that the timber cannot be put, seasoned and 
delivered at an Indian port, stiU less in London, at the prices usually offered. 
Hitherto the principal supplies for Europe have come from the Caucasus, but 
this is spoken of as being rapidly exhausted. The trade has accordingly asked 
for suitable substitutes that may at least meet certain of the purposes of box- 
wood. The followiag have been mentioned as the more likely Indian timbers : — 


Atalantia monophylla. 
Celastrus splnosus. 
CWoroxylon Swietenia, 
Crataegus Oxyacantba. 
Bodonsea viacosa. 
Euonymus Hamiltonianus. 
Gardenia latifolia, 
Hemicyclia sepiaria. 

Ixora parviflora. 


Lasiococca symphyllitefolia, 
Murraya exotica, 

Olea ferruginea. 

Psidium Guyava, 

Punica Granatum. 

Santalum album. 

Viburnum erubescens. 
Wrightia tinctoria. 


CAESALPINIA BONDUCELUA, Flem., As. lies., 1810, xi., 
519 ; Careiti in Rbeede, Hort. Mai., ii., t. 22 ; GlobuU majores in Rumpliius, 
Herb Amh., v,, 92, t. 49, f. 1 ; Bentley and Trimen, Med. Plants, ii., 
t. 85 ; Dutliie, FI. Upper Gang, Plain, 1903, i., 302 ; FI. Br. Ind., ii., 264 ; 
Leguminos.35. Tbe Bever-nut, the Nicker-tree {Yeux debourrique, Pr.); 
piniilmranja, Icai-karang, karaung, ndta, kanja, gaoh-chakaya, gila, gajkai, 
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halachi, gajji, MlcaeMa, sagargota, gdjarghota, Tcahin, etc. €. BonduCf 
Roxb., is perhaps only a variety of O. Bonducella. The properties of 
the two plants are identical, but the seeds of the former are brown- 
coloured (not steel-grey) and, owing to only one being usually in the pods, 
are not angled. The name bondue was probably given because of the 
bullet-like seeds. 

A seandent thorny bush found in India and Burma, ascending the hills to 
altitudes of 2,500 feet and often very gregarious. Frequent as a hedge, planted 
or self-sown. Is very common near the seashore in most tropical countries, 
the seeds being carried by the sea without losing their vitality. A littoral 
species that often forms impenetrable thickets. [C//. Brain, Bot. Laccadives, 38.] 

In India the seeds (nuts) are held in high esteem as a MEDicttua used in the Medicine, 
treatment of intermittent fever, especially if associated with skin disease. A 
powder was made officinal in the Indian Pharmacopoeia of 1868. It is recom- 
mended to be administered along with black pepper in doses of from 6 to 60 
grains. It contains a bitter principle that may be separated as a white amorphous 
substance, tlirough the circumstance that it is soluble in alcohol, chloroform, 
glacial acetic acid, etc. From its chloroform solution it may be precipitated on 
being poured into petroleum ether, or from the glacial acetic acid solution on 
being thrown into water. A writer in Oomptea Rendus (July 1886) says the 
medicinal virtue of the cotyledons contained within the seed is due to their bitter 
extractive principle, the properties of which have not been accurately ascertained. 

Clinical experiments conducted by Isnard at Marseilles, however, would seem 
to confirm the Indian reputation of merit as an antiperiodic. Applied externally 
the powder, made into an ointment with castor oil, is held to be beneficial iri 
hydrocele, and the burnt seeds reduced to a powder are regarded as a valuable 
Dentifrioe, especially in spongy gums. The seeds are also said to afford an Deatrifloe. 
oil which is employed as a Cosmetic. The leaves and the root-bark are regarded Oil. 
as possessing similar properties to the seed, though weaker. \Cf. Hughes, Nat. 

Hiat. Barbados, 1760, 195, t. 18 (drawn by G. D. Ehret) ; Taylor, Topog. Stat. Dacca, 

1840, 62 ; Irving, Topog. Ajmir, 1841, 192 ; PJuxrmacog. Ind., i., 496-9 ; Busby, 

Dr'uggista' Bull., 1890, 323-6 ; Banerjei, Agri. Outtach, 1893, 187, 196 ; Dhar- 
galker. Notes on Therap. Indig. Veg. Drugs, 1899, 96 ; Rept. Cent. Jndig. Drugs 
Comm., 1901, i., 69, 94, 146, 181, 342 ; Gamble, Man. Ind. Timbs., 1902, 267 ; 

Cooke, FI. Pres. Bomb., L, 410 ; Brandis, Ind. Trees, 246 ; Talbot, List. Trees, 
etc. (2nd ed.), 141; etc., etc.] 

C. eoplapia, Wllld. ; Warburg, Der Tropenfflanzer, 1901, v., 85-8, p.B.P., 
ff. A, B, c and D ; Hooper, Agri. Ledg., 1899, No. 10 ; Dunstan, Rept. on 6-9- 
Indian-grown Pods, 18-9. The divi-divi or America Sumach (the true Divi-divi. 
Sumach or Smnac is lihus (Jotlmis). 

A small tree, native of South America and the West Indies. Introduced 
into India shortly after the appearance of Dr. W. Hamilton’s report (1834) 
on the merits of the pods as a tanning material. It is now fairly extensively 
grown, if not almost acclimatised in the Western Presidency, especially in Dharwar, Acclimatised. 
Kanara, Bijapur, Bhadgaon (in Khandesh), Belgaum, etc. Also in South 
India, especially in North Arcot and South Kanara. In Mysore and Coorg it 
has been tried, and with some success, as a shade-tree for coffee and thus an 
auxiliary crop. In the United Provinces and in Bengal the tree has hitherto been rast Failures, 
experimentally cultivated only, and with questionable success. Of Chota Nagpur, 
for example, one report speaks favourably ; a later one explains the want of 
vigour as owing to the seedlings not having been transplanted ; four years later 
the failure then recorded is attributed to the seedliags having been transplanted ; 
and lastly the plantation is abandoned. This is not the history of all experiments. Climatic 
but imperfect knowledge or want of continuity of knowledge is probably more Kequirements. 
responsible for the results attained than any other explanation as yet adduced. 

It is probable, however, that insular conditions might be anticipated to afford 
better results than continental. 

Hooper reviews all available information but unfortunately does Properties, 
not furnish the results of any special obemioal investigations into 
the varying qualities of the cultivated pods now procurable from the indiau-growa 
provinces of India, nor into the variations consequent on the seasons of 
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collection and methods of preservation, etc. “ Divi-divi/’ he affirms, “ is 
classified hy dyers and tanners as a true astringent and is associated with 
oak-galls and myrobalans in according a maximum amount of tannin 
with a minimum amount of colouring matter.’’ Orooke (Practical Hand- 
hooh Dyeing and Calico Priniing) speaks oi divi-divi (or libi-divi as it is 
sometimes called) as being one of the most important astringents in the 
market. “The best pods,” he writes, “are thick and fleshy and of a 
pale colour. Those which are dark, with black spots and blotches, have 
probably been gathered in a damp state, or have been subsequently 
exposed to moisture, which greatly reduces their value. The amount of 
tannin in dim-dim is greater than in sumach or even myrobalans.” These 
opinions had reference of course more especially to the use of dim-dim 
dyeing, and accordingly Orooke adds that a great objection to dim- 
dim lies in the fact that fragments adhere to the textile, which act as 
resists and produce a mottled condition of the dyed surface. But from 
the tanner’s point of view divi-divi is an uncertain material, more especi- 
ally if the seeds be contained within the pods. It is greatly influenced 
by atmospheric conditions, is very subject to injurious fermentation, and 
imparts weight to leather tlirough the absorption of a gummy substance 
which is less waterproof than the materials imparted to skins by other 
tans. In India, according to Thorpe (Madras Mail, 1888), divi-divi 
cannot be successfully used -without the aid of an anti-ferment. 

Htimmel (in connection with the Colonial and Indian Exhibition of 
1886-C)) waa the first of the modem chemists to examine the Indian-grown 
poda. He reported that they were inferior to the American and West-Indian. 
Proctor {Leather Indust., 1898, 77) gives a classification of tanning materials 
and shows divi-divi along with AeacUt arahivn pods, myrobalans, etc., as a 
ps^rogallol tan. Mr. A, G. Perkins of the Yoi'kshire College gives the tannin of 
these pods as ellagitannic acid. Dunstan found an inferiority similar to that 
reported by Hummel. He had sent to him samples from Chota Nagpur in 
Bengal, and after examining these expressed the opinion that the pod from 
other parts of India (Bombay and Madras, etc.) might be foimd richer in 
tannin than the Bengal sample. American pods, Dunstan adds, usually con- 
tain from 30 to 50 per cent, of tanning matter. The Bengal pods were found 
to contain only from 19*73 to 32*79 per cent. Warburg discusses the culti- 
vation of divi-divi in German East Africa and furnishes particulars of the 
imports into Hamburg. [Of. Stewart, Tanning and Currying Leather, in Select. 
Bec.'Qovt. N.-W. Prov., 1870, also revised in Watt’s Select. Rec. Qovt. Ind., 1889, 
100-11; Ind. Agri., March 1882; Cooke, FI. Prea. Bomb., i., 413; Gamble, 
Man. Ind. Tiniba., 268 ; Talbot, Liat. Trees, etc. (2nd ed.), 141 ; Eec. Bot. Surv. 
Inc?., ii. (Plant Chota Nagpur), 99.] 
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O. digyna, Itottl. ; FI. Ind., ii., 266 ; Hooper, Agri. Ledg., 
1899, No. 9 ; 1902, No. 1, 27 ; Dunstan, Imp. Inst. Tech. Repts., 1903, 192-7 ; 
Praiti, Beng. Plants, i., 1903, 449. It is best known by tlie following 
names ; — vakeri, vctkeri-mal, hunti, amal-kuchi (or kochi), nuni-gatch, 
gaukungchi, sunletthe (ox sun-lei-ihe). 

History. — By what appears to be an error, the pods of this priekly climbing 
shrub have been called tari, teri, or tourhi. The earliest mention of them would 
seem to bo in an article by Mr, John Teil which quotes two letters from Mr. Sconce 
of Chittagong, dated April 23 and July 7, 1847, addressed to tho Secretary of 
the Agri.-Horticultural Society of India. In the last letter Mr. Sconce gives them 
their Chittagong name jeri (vi., 246-51 and app., 6-8). It seems probable the 
true tari is t*. namunt; in fact tari is almost a generic word for tanning material 
and is applied very frequently to myrobalans. The plant is met with in Central 
and Eastern Bengal, Assam, the Circars and Burma, and according to Brandis 
it occurs also in the Central Provinces (Sambulpur) and in the Western Peninsula. 
Becently it has been experimentally cultivated in many parts of India and 
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even in somei foreign countries, the demand for the pods having been very 
considerable. 

Properties and Uses . — Roxburgli named the bush. C. oleosj^erma on. 
in allusion to the Oil a:fforded by the seeds, which he tells us was in some 
parts of the country employed as a lamp oil. He makes no mention of the 
still more valuable property of the pods as a source of tannic acid. None Tanning 
of the standard works published prior to 1890 make definite references Material, 
to the use of the pods in medicine or as a tamiing material, though 
Buchanan- Hamilton (/SiJaf. Acc. Dinaj., 1833, 170) states that they were 
in his day much employed by the dyers. It may thus be said that while 
these pods had been favourably reported on by Mr. John Teil of Calcutta 
in 1848, they were subsequently forgotten for fully half a century. In 
1892 Mr. E. M. Homes, Curator of the Museum of the Pharmaceutical 
Society of Great Britain, sent to the Reporter on Economic Products 
some “ tari ” pods that he had received from India as a medicine. He iledieiao. 
suggested that an inquiry might he instituted into the source and available 
supply, and accordingly they were identified. Tari pods were in conse- 
quence included in the programme of operations of the Reporter for 1893, mstorr of 
A circular letter was issued to the Directors of Agriculture in Madras, f^qSry 
Bengal, Assam and Burma. In 1894 samples came from many districts 
in Burma. About the same time the Director of Assam (in connection 
with a monograph on dyes of that province, which he had under prepara- 
tion) sent a sample of “ teri ” pods to be determined. He was at once in- 
formed that they were the pods of C. digyna regarding which a special 
inquiry had been addressed to his office. Holmes had the pods analysed 
in 1892 (by Messrs. Gonne, Croft & Co.), when they were found to contain 
33J per cent, of tannin. Shortly after Evans published in “ Leather a 
report in which he mentions a yield of about 33 per cent. Wiesner (Dte 
‘Rdhst. des P-flanzenr., 1903, ii., 844-5), quoting from Hartwich (Die Neun 
Arzneidrogen, Pfl., 1897,27) under Acacia digyna?^ mentions that the 
pods contain 33*25 per cent, of tan, and, like Holmes, Evans and others, 
he adds that if procurable in quantity they might come into extensive 
use. In 1898 a large supply was in consequence procured from Sylhet, 
from many districts in Burma, and also from Chittagong. But it is 
remarkable that so far none have been procured from the Circars, where 
Roxburgh first found the plant. 

The Forest Department have taken the greatest possible interest in supply 
this new product (consult the late Mr. H. C. Hill’s letter of July 20, 1901, 
to all Conservators of Forests). The Annual Reports from Burma and 
Bengal record from year to year the progress made. The Report for 
Tenasserim (1901-2, 27) says, “ There is no demand and the stock of 60 
bags was sold for Rs. 4 per bag, a price that just covered expenses.” The No Dcmatici. 
Report for the Southern Circle in 1902-3 states that the plant had proved 
easy of cultivation, but adds, “ As there appear to be no present demands 
for the pods, further plantations of this species are not wanted.” It will 
thus be seen to rest with the trade to say whether or not the expectations 
of writers on this subject are to be realised. 

A fair quantity of two sets of pods, secured through the Forest 
Department of Burma, and a corresponding parcel from the Assam 
stock, were consigned to the Imperial Institute, London and in due course 
reported on by the Director. The two parcels (of pod-cases without nigh- Yield 
the seeds) from Burma were found to contain 53*82 and 53.86 per cent, of rannin. 
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tanning material, while 'tHe Assam sa,mple was still richer, viz. 59 ‘89 per 
cent. The report (Le. 192) continues : “ With the view of obtaining 
a. practical opinion as to the tanning value of, this powder, a sample 
was furnished to a well-hnown tanning expert, who reports that he 
is much impressed with the results that he has so far obtained ; they 
compare very favourably with those furnished by the best divi-divi, 
whilst the aqueous liquor from C. digyna did not appear to undergo 
the injurious fermentation which is the difficulty in the use of divi~ 
dim.’’’ A second consignment from Assam was sent to the Imperial 
Institute in 1900 and found to contain a slightly lower percentage of 
tannic acid, viz. 45'45 per cent., also a third parcel from Burma, which, 
however, contained more than the previous, viz. 60'5 per. cent. These 
Riciiest of results accordingly place the pods among the richest of tanning materials, 

Materiafa. ^^<3. they undoubtedly impart an excellent colour to the skins. They 

are, in fact, much richer in tannic acid than was supposed some few years 
ago. It may therefore be added that it would be unfortunate (as seems 
likely) if they should be destined to a second half-century of oblivion, such 
as followed their original discovery by Mr. Sconce in 1847. \Cf. Gamble, 
Man, Ind. Timhs., 266; Brandis, Ind. Trees, 247 ; Rec. Bot. Surv. Ind,, 
ii. (Plants, Chota Nagpur), 99 ; Hanausek, Berichte der Deut. Bot. Gesell., 
1902, 77 (Gvsh.), (gives a long account of the microscopical structure of 
the pods) ; Board of Trade Journ., 1903, i., 146 ; Chandra, Tanning, and 
Working in Leather, Beng., 1904, 7; Chatterton, Tanning, and Working 
in Leather, Mad. Pres., 1904, 47.] 
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C. Sappan, Linn.; Tsja-Pangam, Eheede, Hort. Mai, 1686, vi., 
t. 2; Lignum Sappan, Eumphius, Herb. Amb., 1760, iv., 66-8, t. 21; 
Eoxb., Corom. PI, i., 17 ; Beddome, For. Man., 90, pi. xiii., f. 1. ; Greshofi, 
Nutt. Ind. PI, 1894, 121-4, t. 29 ; FI Br. Ind., ii., 255. The Sappan- or 
Bakam-wood or Sampfen-wood, sometimes also called Brazilian-wood 
(the name Brazilian being derived from braise (red coals) and thus 
originally unconnected with the country of that name ; in fact, given 
long prior to the discovery of Brazil). The better known vernaculars 
of India &ie—bakam (hokom), tairi, teri, patang, pattdnga, sappanga, 
chapangam, iein~nyet, etc. 

History. — This plant is frequently mentioned in letters from East India Co.’s 
servants at the beginning of the 17th century, showing that it was a well-known 
article of trade even then. One of the earliest detailed descriptions of it, how- 
ever, is that given by Bheede, where it is called teia-pangam. That account was 
followed by the Herbarium Amboinense, in which a long list of both the Eixropean 
and Native names for it are given, but of these the Bengali rvssoh need only bo 
here specially mentioned — a name that does not appear to be in use at the present 
time since in Bengal it is generally known as bohom. It is also interesting to add in 
this connection that Rximphius suggests the derivation of Sappan from the demand 
of the Arabs for the wood to be employed in the construction of certain ornamental 
boats or portions of boats. Hence, adds Rumphius, comes the Malayan sampan, 
a decorated boat. He further tells us that the pegs (or wooden nails) employed 
in ship-building are chiefly made of this wood. But the Sappan is a small thorny 
tree of the Eastern and Western Peninsulas of India, also of Pegu, Tonasserim 
and the Shan plateau of Burma — cultivated where met with elsewhere in India 
mid Burma. Hence with its Malayal name shappannam and its Tamil sliappu, 
it is more likely, as suggested by Yule and Burnell {Hobson- Johson (ed. Crooke), 
794), that the word sappan was derived direct from India itself and is not 
Malayan. Gamble {Man, Ind. Tinibs., 1902, 267) says he has never seen it 
wild, Rheede observes that it prefers sandy places, is indigenous to Travaneore 
and cultivated as an ornamental and useful tree all over Malabar. 

194 


O^SALPIMIA 

BRAZILIAN (BAKAM) WOOD saffan 

Bye 

Properties and Uses ^ — The wood yields a valuable red Dye, wMcli, 
before th^ days of aniline, was exported very largely from India to 
Europe. Recently the traffic has declined very materially. But the 
dye may also be obtained from the pods (tairi) and from the bark, 
hence the necessity of not confusing the pods of this species with those 
of C. dl<jyna^ which are nowadays also called teri or tari. The 
accounts given by both Rheede and Rumphius of the methods pursued 
by the dyers of India or of the East might be given as a modern 
statement, so very accurate are these writers in most particulars. The Auxiliaries, 
use of lodh{lelia) bark {Symplocos Tacemosa^ p. 1053) as a dye auxiliary, 
and of chalk to deepen the colour and of alum to fix it, as also the circum- 
stance that the colour is bleached or destroyed by acetic acid — these 
and such other circumstances are fully detailed, Rumphius tells us 
that in preparing the decoction the Natives throw a few grains of paddy 
into the boiling liquid. If the husk scales off, the boiling is regarded as BoiUng. 
sufficient, not otherwise. 

Sir Thomas Wardle speaks very favourably of sappan in wool-dyeing Preparation of 
and in calico-printing. Of the pods, he observes that they are astringent 
and much used in dyeing and tanning since they produce with salts of 
iron a rich black. It may be doubtful whether the pods alluded to are, 
however, those of this plant ; they may be those of C. dUjyna. Sule, 
speaking of Berar, describes the manufacture of a special dye called 
ahasJiai from the wood. Giles similarly says that in the Karenni country 
a plant known as the sawhu (possibly sappan) affords from the powdered 
root a brick-red dye that on being boiled with cotton becomes permanent 
and requires no mordant to fix it. 

By the Sanskrit authors sappan is often treated as a form or quality of 
sandal- wood. It is not generally recommended as a medicine either by sreaieine. 

the Hindus or by the Muhammadans of India, but has for years been- 
employed by Europeans in India as a useful substitute for logwood. \Cf. 

Rept. Cent Indig. Drugs Comm., i., 156.] Ainslie speaks of the emmena- 
gogue properties of a decoction of the root. 

According to the Pharmacographia there are two qualities of the wood Trade 
met with in Indian shops, viz. the Singapore and the Dhunsari, with a 
third and less valuable obtained from Ceylon. It sells at from Rs. 30 to 
Rs. 42 per handy of 7 cwt., according to quality* Fawcett {Monog. Dyes 
Bomh., 15) calls it by the old name — “ Brazilian- wood,” and speaks of 
it as imported from Siam and Malabar. It sells at Rs, 2 per 12 seers (24 
lb.) and is largely used in preparing gulal Formerly it was extensively 
employed in Ahmedabad in cotton-dyeing but has been superseded by 
aniline, which is sold under the appropriated name of patanga. In this Aniline 
connection it may also be remarked that in Lahore I found a yellow aniline 
sold in packets under the name piorina : illustrations pf the direct adapta- 
tion of the aniline wares to the markets of India, the former being intended 
to supplant the classic patang and the latter the piori. [For chemistry chemistry. 
cf. PJiarmacog. Ind., i., 500; Journ,' Ghem, Indust., 1898, xvii., 691; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 

262, etc.] 

ICf. Marco Polo, Travels, 1290, ii., 312, also n. 316; Varfchdma, Travels, 

1510, 206 ; Garcia de Orta (though often cited, does not apparently allude 
to it ) ; Linschoten, Voy. S. Ind. (ed. Hald. Soo.), 1698, i., 121 ; Banerjei, Agri. 

Guttack, 199 ; Monographs, Dyes and Dyeing 78 ; Fawcett, 15; Holder, 

1890, 2 ; Banerjei, 1896, 13, 17, 23, app. ii, ; D. Fraser ; F. H. Giles, 4 ; 
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D.E.P., 
ii., 12-5. 
Pigeon-pea. 

Origin. 


Wild in Africa. 


"Varieties. 


Bush with 

Yellow-pnrple 

Blowers. 


Angola Pea, 


Herbaceous 
with Tellow 
Blowers. 
KTo-eye Pea. 


Crops. 


Intermediate 

Perm. 


H. G. Leveson, 6 ; B. B. Sule, 5 ; JVbiea on Dyes hy Conserv. For. E. Oirc. Burma, 
1896 ; Liotard, Memo. Dyes, 24-6 ; Talbot, List Trees, etc., 141 ; Bee Bot. Surv. 
Ind., ii. (Plants, Chota Nagpur), 99.] 

CAJANUS INDICUS, Spreng. ; FI. Br. Ind., ii., 217; Legumi- 
NOSiE. The Pigeon-pea, Enibrevade, Pois d’Angole, Cytise des Indes, etc., 
dal, cadjan, tuvar (tuver), tur, thor, arhar (or arar, oror), raJiar dal, laJiar, 
oroTia, gela-mdh, togari, Mnalu, 'peh-yen-hhyung, etc., etc. 

History, — The pigeon-pea would seem to have been introduced into the West 
Indies (Grisebach, FI. Br. West Ind., 191) and to America from Africa, and 
apparently through the slave trade. It has been long cultivated in India, 
but nevertheless ho Indian botanist has recorded having foTind it wild, or 
even naturalised, so that there would seem little doubt that in India it is an 
introduced plant. It is not mentioned in any of the early Sanskrit works. 
In Kiheede’s time (1686) it was regularly cultivated in Malabar, and bore 
practically the same vernacular names as at the present day. On the other 
hand, several travellers mention having found it wild in Africa. Schwein- 
furth, according to Jumelle {Les Cult. Cohn., 1901, . 128), for example, dis- 
covered it wild in the region of the Upper Nile, Welwitsch {Gat. Af. PI., i., 
pt. i., 266) speaks of it as cultivated and wild in the coast districts of 
Angola — its vernacular name being jinsonge or quinsonge. Loureiro makes 
mention of it as both cultivated and wild in China and Cochin-China, but as 
opposed to that view Bretschneider does not allude to it as having been known 
to the ancient Chinese scholars, Seemann speaks of it as introduced into Fiji 
by the missionaries. In Madagascar it is an important and apparently very 
anciently cultivated plant. 

Varieties and Races. — ^There are two forms of this well-knowm pea, which by 
some authors have been viewed as species. They are apparently of independent 
economic value and hence may be here separately indicated : — 

C. blcolor, DC. ; Sloane, Hist. Jam., 1725, ii., 31 ; Burmann, Thes. 
Zeyl., 1736, 86, t. 37 ; Hughes, Hist. Barbados, 1750, 199, t. 19 ; Oytisus 
pseudoeajan, Jaeg., Hort. Bot. Vind., 1770, i,, 64, t, 119 ; O. Oajan, Tussaa, FI. 
des Antil., 1827, 4, 94, t. 32 ; Cytisus Gajan, Descouri., FI. Pittor. et Med. des 
• Antil., 1827, iv., 221, pi. 280 ; Bot. Beg., 1846, xxxi., t. 31 ; Duthie and Fuller, 
Field and Carden Crops, 1882, ii., 20, t. 34. This might be described as a large 
bush, 6 to 8 feet in height, according to Roxburgh, with a circumference of 
20 feet around the extremities of its branches — in other words, twice the size 
of the next form. The flowers are yellow streaked with purple, and there are four 
to five seeds in the pods, which are also marked with dark streaks. Roxburgh 
(the author from whom most recent writers have compiled) tells us that it is 
commonly sown with the first rains in June, ripens its main crop in about nine 
months, and yields 600-fold. It is in reality a perennial, but from its yielding 
a poor second crop, is in India usually treated as an annual. In the West Indies 
this is called Congo or Angola pea, and in India it is best known by tho name 
arhar. 

C. flavus, DC. ; Rheede, Hort. Mai., 1686, vi., 23, t. 13 ; Plukenot, 
Aim., 1696, ii., 293, Phyt., 213, f. 3 ; Rumphius, Herb. Amb., 1750, v., 377, t. 135, 
f. 2 ; Duthie and Fuller, l.c, 20, t. 33. This is a much smaller plant than the 
preceding. It has been described as having perfectly yellow flowers, and usually 
only two or three seeds in the pods, which are never spotted. It is known in the 
West Indies as the no-eye pea and in India as thur or tuver. According to Rox- 
burgh it is sown in September, occupies the soil as a rule for only three months, 
and yields 100-fold. 

Rabi and Kltarif.—The recognition of these plants as distinct crops can hardly 
be viewed as having received in India the attention that tho subject deserves. 
They practically correspond respectively to the rabi and kharif phases of most 
Indian cultivated plants. In the Botanical Magazine (1879, xxxv., 3rd. ser., No. 
6440) is given a beautiful illustration, and description by Sir J. D, Hooker of a 
form of C'a;}nwis which was grown at the Royal Gardens, Kew, from seed 
supplied from Calcutta by Sir George King. This proved to be botanically an 
intermediate form that broke down the specific distinctions of <\ fiuuns and 

bicolor. Subsequent writers accordingly accepted these as but varieties 
of one species. In the plant grown at Kew the flowers were pure yellow, and tlie 
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stipellse those of while the spotted pods were those of uicninr. Many 

years previously Jacquin cultivated at the Botanic gardens of Vienna two 
forms of Cajntius, the seeds of which he tells us were obtained from Tranque- 
bar (near Tanjore) and from the Lesser Antilles respectively. The former grow 
to a much larger size than the latter, and flowered freely. His admirable plate 
shows the Indian plant to have been c. hieoiov. The plant cultivated in 
the Antilles has been repeatedly figured and described since Jaoquin’s time, 
but in all cases it would also appear to be c. hieotor. The inference may, in 
fact, be drawn that that form is much more tropical in its habitat than €. fluvns, 
which in India is a cold-season crop. 

Mollisoir {Textbooh Ind. Agri., iii., 70-3) does not apparently appreciate 
the full value of the two botanical varieties indicated. He tells us that in 
Bombay there are two forms — (1) with white seeds, grown mostly in Gujarat ; 
(2) with red or light-brown seeds, grown to a slight extent in Gujarat and in 
general cultivation throughout other parts of the Presidency. “ These va- 
rieties,” he then adds, “ appear to hybridise freely when grown mixed.” 
“ The red-seeded variety does not grow well in the black soils of Surat and 
Broach.” Further on he, however, says the tuver is raised mainly as a 
mixed crop, and participates in the tillage given to its associate. It is grown 
with hajra (in that case being sown from 1st to 15th June) ; with juar (Jime- 
July) ; with hodra (June) ; with semmum (September), etc., etc. Thus in 
Bombay there are both rabi and kharif races of this pea, just as in most other 
parts of India, and these correspond doubtless with the botanical varieties 
briefly described above. The existence of two separate crops (the seeds of which 
woxxld most probably not be interchangeable) is directly stated by the Annual 
Reports of the Department of Land Records and Agriculture, where the area 
devoted to the kharif and rabi forms is shown separately. In the Thana Gazetteer 
it is stated that an early crop occurs on the uplands and a dry- weather crop on 
late or rabi soils, and that these ripen in November and February respectively. 
It is thus certain that the existence of two such crops, one occupying the soil 
for only three months and the other for nine months, is a far more important 
circumstance than the colour of the pea, the more so since it seems probable 
that the peas may be white, red or mottled in both varieties, the colour of the 
seed being possibly a racial characteristic. 

Cameron writes of Mysore that there are three forms of cujumm—s. large 
form confined to gardens, known as turuh-togari, and two smaller field forms 
Icnown as walada-togari and sauna-togari respectively. Stewart, speaking of 
the Fanj4b, observes, “ The yellow and parti-coloured kinds are not uncommon, 
the one as a cold-, and the other as a hot-weather crop.” Of Raipur, we read of 
there being two forms of arhar ov tur, a small and early form (possibly c. flnvtts) 
Icnown as liarona, and a larger and late kind called miM. Both these are said to 
be sown at the same time, but the former ripens about two months before the 
latter. Duthie and Fuller tell us that McoUtr is the form most extensively grown 
in the United Provinces, and that fUnms takes its place in the Central Provinces. 
The tur grows remarkably well in Nimar — a man on horseback being often 
completely hidden within the fields. Roxbm’gh was told of a third form met 
with on the highlands which constitute the northern boundary of the Circars. 
J. J. Wood {Bee. Bot. Surv. Ind., ii., 20) says that in Chota Nagpur there 
are three varieties and that these ripen in January, March and November. 
Basn {Agri, Lohardaga, 1890, 69) observes that there are two forms knowir 
as maghoa and cheytoa, so named from the months when they come mto season, 
but the maghoa has much larger peas than the cheytoa. So again Banerjei 
{Agri. Guttack, 1893, 82) says there are two kinds of arhar, the pala or 
ckaitra and the deo or nali. Of Assam, Basu {Agri. Ledg., 1903, No. 5, 136) 
remarks that the dal grown locally is inferior to the imported pulse, and that 
accordingly it is more frequently raised with a view to protect sugar-cane, than 
as a pulse. It ripens in March to April. 

Cultivation. — Hot-season Peas. — ^TkcoTigliout tLe world pigeon-pea culti- 
vation has been commended as desirable for all tropical countries, on account 
of the green peas it afiords being an excellent, substitute for the common 
garden pea, and it comes into season during the hot months when the ordi- 
nary pea is not available. With this object in view its cultivation has been 
extended into most temperate and moist tropical regions. An excellent 
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account of tlie plant, for example, will be found in The Agricultural Gazette 
of New South Wales iii., 6). In India it is most frequently grown as 

a mixed crop, especially wr. Mcolor, and more particularly as a rotation 
crop for cereals. The sowings are ordinarily in drills or lines that divide 
the field and often are ^o arranged as to protect the intervening crop from 
climatic inclemencies. A common system is every fourth row to be tur. 
The yield cannot, therefore, be stated without information as to the 
extent to which this crop occupies the soil. So again it frequently 
remains on the ground for a much longer period than its associated crop 
or crops. If grown alone on good soil the yield may be 2,000 lb. per 
acre, but as a mixed crop it averages about 500 to 700 lb. or even much 
less ; some of the test experiments in the Central Provinces, for example, 
show a jdeld of only 400 lb. It is a hardy plant and thrives in seasons of 
drought when other crops fail. It is one of the best leguminous restorative 
plants known to the Indian agriculturist. \Cf. Agri. Ledg., 1894, No. 7, 198.] 
Diseases and Pests. — E. J. Butler {Agri. Journ. Ind., i., -pt. i., 
25-30) has rendered admirable service by his investigations into The Wilt 
Disease of the Pigeon Pea and Pepper. “ The former plant,” he says, 
“ has been found to suffer habitually from a condition like that of flax 
(linseed) which is known as “ flax sickness ” in Europe and America, and 
which has thrown great difficulties in the way of successful flax cultivation 
in several countries. The flax disease is due to a parasitic fungus de- 
veloped in the soil, and an allied fungus is responsible for arhar sickness 
in India.” In consequence consecutive cultivation of flax or pigeon- 
pea on the same soil is followed by disastrous increase of the disease. At 
present it is “ found over an immense extent of country ; Bombay, the 
Central Provinces, the United Provinces and Bihar being the areas most 
affected.” It has been reported from the Panjdb ; in fact, “ with the 
exception of Madras,” where Butler says he has “ neither seen nor heard 
of it,” one may assume that wherever the crop is extensively grown, the 
disease is to be found. The reader desirous of full particulars should con- 
sult Butler’s paper. It will there be found that the fungus in question is 
described to penetrate the tissue of the plant and to accumulate within 
the vessels that carry the food supplies,* thereby causing the pigeon-pea 
to turn black and decay gradually until it is completely wilted. “ It is 
thus clear that no direct treatment can be successful against a disease of 
this type. The parasite early enters the internal tissues of the plant, and 
is then out of reach of any curative application.” Our author conse- 
quently explains that there remain but two possible methods of diminishing 
the ravages of this disease. The first is the introduction of longer systems 
of rotation than are usually followed with arhar cultivation, so as to 
give time for the soil to be freed from infection. The second, the dis- 
covery or production of wilt resistent forms of the plant. In 1894, wdiile 
touring through the Central Provinces and Berar, I discovered a disease 
very prevalent on the tur, and ascertained that it was caused by a parasitic 
fungus on the roots {Agri. Ledg., 1895, No. 20, 322) ; and very likely, 
therefore, it was the disease here dealt with. 

Turning now to the pests, it may be observed that a caterpillar, ilk, 
often destroys the first crop of pods ; but frost is by far the most serious 
danger. On usar {reh) soils it will not thrive. [C/. Agri. Ledg., 1897, No. 
13, 231 ; 1901, No. 13, 424; Maxwell- Lefroy, Mem. Dept. Agri. Ind., 1907, 
i., 142, 149, etc.] 
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Area and Production. — ^It is impossible to form any txust\vortb.y Area, 
conclusions regarding tire total supply of tbis dal in India, or of the area 
under the crop. Mollison speaks of 700,000 acres in the Bombay Presidency, 

Duthie and Fuller estimate for 3| milion acres in the United Provinces 

as partly or entirely under it. In recent Bombay official papers mention 

is made of 566,465 acres Marif and 14,024 acres mhi having been in 

1902-3 under this crop. It is not known if these figures were worked 

out as pure or as mixed crops. In the Season and Crop Report {1Q05-Q), Provincial 

the area in the Presidency proper is said to have been 443,365 acres. 

In connection with the United Provinces we read of 2,039,692 acres, 
doubtless mixed crops, and for the Central Provinces 262,493 acres, both 
returns being for 1902-3. In connection with Berar it has been stated 
that for the year named there were 266,709 acres under this pulse, all 
grown as hharif crops. Regarding the other provinces of India no recent 
estimates are available, so that a full statement of the area for all India 
cannot be furnished for any one year. It is placed in official statistics under 
the heading of “ Other Food-grains including Pulses,” of which the total 
for all India has, during recent years, ranged from 27 to 29 million acres. 

Similarly particulars cannot be afEorded regarding the trade in the Trade, 
pigeon-pea since it is placed under “ Other sorts of Grains and Pulse.” 

Mollison says that the dry pulse sells at from 35 to 40 lb. per rupee, and price, 
in exceptionally cheap years 50 lb. or more to the rupee may be obtained. 

The official publication Prices and Wages (1906, 72-3) gives an elaborate 
statement of the annual returns (seers per rupee) of this pulse in all 
provinces of India back to 1861. A further table (kc. 122-3) re- 
duces these to quinquennial averages, and the following are the prices 
given for the five years 1901-5 : — Eastern Bengal and Assam, 10*8 
seers per rupee ; Bengal, 11*75 ; Agra, 12*59 ; Oudh, 13*01 ; Rajputana, 

14*18 ; Central India, 10*32 ; Panjab andN.W. Frontier Province, 10*49 ; 

Sind and Baluchistan, 9 ; Bombay, 9*56 ; Berar, 10*15 ; Central Pro- 
vinces, 10*65 ; Nizam’s Territories, 15*97 ; Mysore, 7*02 ; Upper Burma, 

8*19 ; Lower Burma, 8*37 (the seer equals approximately 2 lb.). 

Economic Value. — In India the pulse is highly esteemed by the Food. 
Natives, who regard it as the third in rank of importance among 
the leguminous Seeds. Taleef Shereef (Pla 3 dair, transL, 1833, 10) 
describes it at length, adding that a decoction of the leaves makes an 
antiseptic wash. It enters very largely into the vegetarian diet of the 
Hindus and is sold either in the form of split peas or as pea-meal, of which sput Peas, 
sweet cakes are often made. Many of the early European authors, writing Pea-meai. 
of the East Indies, speak of this pea as in demand by seafaring people. 

Rheede, for example, says it is specially valued as a food for ships’ com- valued by 
panies. Burmann observes that pigeons live on it, and men chiefly when 
on board ship. Decourtilz {l.o. 222) remarks that from the peas may be 
prepared a sort of sago much sought after by British and American 
sailors — an observation that recalls the parody on “ The Mariners of 
England ” who lived on “ yellow peas ” (see Cicer, p. 295). 

Sometimes the tender green pods with their contained peas are in 
India cooked in curry like French-beans. They constitute in fact an Preaoh-beans. 
excellent Vegetable much neglected by the Europeans resident in 
India. Of the ripe peas there are, as already indicated, at least two 
seasons of their coming into market,, viz., November to December for seasons, 
the early crop, and February to April for the late. The chief crop is the 
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last mentioned. The plants are cut ofi close to the ground hy a sharp 
knife and conveyed to the homestead, where they are stacked on the 
threshing-floor. The leaves and pods are then stripped or shaken of£ 
and the grain thrashed out. The leaves form a valuable Fodder, and 
occasionally a pruning of the young shoots is taken and given to cattle. 
The outer integument of the seed with part of the adhering kernel is a 
favourite food for milch-cows — ^it is known as chuni (Agri. Ledg., 1895, 
No. 6, 75). The pea or meal is largely employed as a cattle-medicine. 
[C/. Cattle Diseases, Agri. Ledg., 1896, No. 28, 275, 283, etc.] 

Church (Food-Grains of Ind.) gives the composition of the husked pea as: — 
water 10*5 ; albuminoids 22*3; starch 60'9; fat 2-1 ,* fibre r2 ; and ash 3-0. 
The nutrient ratio is 1*3 and the nutrient value 80. “It is wholesome and 
nutritious when properly freed from the husk, its irritant and laxative character 
being thus greatly reduced. It is not unusual to find that the higher-priced 
and finer qualities of this pea have been slightly oiled before sale, to improve 
their appearance. This practice is not \mknown in reference to wheat in the 
South of Europe.” Leather (Agri. Ledg., 1901, No. 10, 356) has published 
his analyses of some four samples of tins pea ; one, a white, and two, red 
peas from Poona, and a fourth from Cawnpore. His results for the wlxite pea 
may be here given to allow of comparison with the above ; — moisture 6*77 ; 
oil 6‘93 ; albuminoids 13*26 ; soluble carbohydrates 61*38 i fibre 18*10 ; soluble 
minerals 6*44: j sand 3*13 ; total nitrogen 2*45 ; albuminoid nitrogen 2*12. 
Leather thus found higher proportions of fibre and minerals than given by 
most other chemists. \Qf. Greshoff, Ghem. Zeit., 1903, No. 42.] 

The stalks are used as fuel, the larger ones being prized for the charcoal 
sold to the makers of gunpowder. The thin straight branches are employed 
for roofing and basket-work, as also for the wattling of carts and the tubular 
wicker-work linings of wells. 

In Northern Bengal and Assam the arhar is specially grown as a food-plant 
for the lac-insect. One of the earliest accounts of this special industry (lac- 
rearing) was wi’itten by Buehanan-Hamilton in his Statistical Account of Rangpur 
(1809). He there gives the plant the name of mendu-holai and says the seed 
is sown in the spring, generally in the form of a hedge around gardens. In the 
beginning of the cold season the insects are applied by tying to each bush a 
small branch containing those about to produce larvae. A year afterwards 
the twigs of the bushes are then found to be covered with the lac incrustations 
(Agri. Ledg., 1901, No. 9, 218). There would seem to be much less lac reared 
on arhar in Bengal nowadays than in former years. In Assam the opinion 
is held by the Garos and Miris that while the lac-insect may be reared on many 
plants, the arhar forms its most convenient and suitable food. If sown and 
well watered in November, the young plants are fit to be transplanted at the 
close of the following rains— -end of October — and each should average 4 feet 
in height. They should be planted 4 feet by 8 feet apart (about 1,360 to the 
acre), and will be ready to receive the insects two years after date of sowing. 
They should be charged with stock-lao in November : about 40 lb. will be 
necessary to the acre. One year later, the crop should be obtained, each bush 
yielding about 8 lb. or 6 lb. of cleaned lac, which at present rate would fetch 
about £144 per acre, less expenses. If well cared for and properly pruned, 
to prevent fiowering, seed for next year’s crop being left on the bushes, the 
same plants may continue to yield for several years. [Of. Agri. Ledg., l.c. 232, 

. 271. ] 

. Jumelle (Les Cult. Colon, (Aliment.), 1901, 128-31) gives a most interesting 
account of the cultivation of this plant in Madagascar for the purpose of feeding 
a special silkworm (landibe) of that country. This industry exists mainly in 
the south of the island at Betsileo. It would appear to be a silk that 
resembles taear or cri. The land&6 is said to be the Jitoroeerati atjaiu of ento- 
mologists. It lives in the open air, and forms its cocoons among tufts of grass placed 
within the bushes for that purpose. It lays its eggs in March, is in chrysalis for 
one month, and takes eight days to spin its cocoon. It requires a warm, sheltered 
situation. Tussae (FI. des Antil, 1827, iv., 94r-6) also alludes to tho fact 
that a silkworm is reared on the leaves of the Angola-pea. Arhar silk would 
thus seem well worthy the attention of the Indian cultivators as a possible 
additional source of revenue. 
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CALAMUS, I/inn. / FI. Br. Ind., vi., 436-62 ; Beccari, Rec. Bot. 
Surv. Ind., ii., 197-230 ; Gamble, Man. Ind. Tinihs., 1902, 734-7 ; Mason, 
Burma and Its People (ed. Theobald), ii., 137-9 ; Brandis, Ind. Trees., 
1906, 650-4 ; Palmed. A genns of tropical palms, often climbing ; 
the long rope-like steins of several species constitute the chief qualities 
of the “Canes and Rattans” of commerce. 

History. — ^Rattan, it may be explained, is synonymous with Cane, is 
in fact identical, being the Malay word rotan — a cane. In modern 
usage the word “reed” denotes as a rule a hollow grass-stem (the 
bamboo is an arborescent reed), and the word “cane” implies a solid 
palm-stem. The separation into canes and reeds, whether etymologically 
correct or not, is a convenient industrial distinction. In fact the only 
desirable exception might be made in the case of the solid bamboos 
(male bamboos, as they are often called). These are used as walking- 
sticks, lance-shafts, and even more directly for some of the purposes for 
which the true canes are specially employed. But certain species of one 
or two other genera of palms such as Dcemonorojts and Rlectocomut 
are used indiscriminately with those of Calmmis as true canes. 

Species and Varieties, — Before proceeding to discuss the Indian 
trade in “ Canes and Rattans ” or to furnish particulars regarding the 
associated industry of Basket or Wicker-work, it may be desirable to 
enumerate the more important species and to exhibit, while doing so, 
their habitats, their better-known vernacular names, and their special or 
individual properties and uses : — 

Calamus acanthospathus, GHff. ; the goiiri-bet, pukha-bet, rue, ru, etc. An 
extensive climber found in Eastern Nepal, Sikkim, Bhutan and the Khasia hills 
at altitudes of 2,000 to 6,000 feet. Gamble says, “ the best of the rattan canes 
of Sikkim. The canes are rather thick, and where obtainable are used for cane- 
bridges, chair-making, and walking-sticks, but are now getting scarce.” 

C. graeilis, Hoxb., FI. Ind., iii., 781. The mapuribet, kraipang, hundi-bet. 
Upper Assam, the Khasia hills, Cachar and Chittagong — a species with very 
slender canes. 

C. Guruha, Ham., in Mart., Hist. Nat. Palm, iii., 206, t. 176, f. 1 ; 
{DcBmonorops Guruba, Mart., l.c. 330, var. Mastersianus and var. Hamiltonianus). 
The keyini (or kyeing-ni), sundi-bet, quabi-bet. A scandent plant met with in the 
forests of Bengal, Assam, the Khasia liills, Chittagong and Burma. The slender 
canes are used in basket-work. 

0. latifolius, Roxb., FI. Ind., iii., 775 ; Beccari (Z.c. 211) regards macracanthua 
as a subspecies. The dangrihet, brill, korak-bet, sain, yama, yamata kyeir (or yan-ma- 
hta) ; and var. macracanthtis—ruebee, rabi, groom, pkekori-bet. A stout climber 
found in the Sikkim Himalaya, the Terai and East Bengal to Assam, Chittagong 
and Burma. These canes are very strong and much in demand for walking-sticks 
and all forms of basket-work ; the brul has the reputation of being best suited 
for walking-sticks. This is by far the strongest cane that finds its way into 
Indian trade at all plentifully. By most persons, in fact, it would very possibly 
be regarded as the true rattan of the commerce of the Eastern side of India 
and of the greater part of Burma. 

C. ieptospadix, Griff. The lai, chemchun — a scandent slender species of the 
damp valleys of the Eastern Himalaya and Terai swamps, the Khasia and 
Naga hills and Manipur. Canes thin and apparently not of much value, though 
used locally. 

C. Rotang, Lifin. ; Roxb., FI. Ind., iii., 777 ; FI. Br. Ind., vi., 447 ; 
Mart., Hist. Nat. Palm, hi., 334, t. 116, f, 8; Blume, BumpMa, 1847, hi., 33 ; 
G. Roxburghii, Oriff., in Qalc. Journ. Nat. Hist., v., 43 ; <7. monicua, Roxb., l.c. 783 ; 
G. acipionum, partly Lamk., Hnoycl., vi., 304; Dodge, Useful Fibre Plants of the 
World, 102. A very numerous assortment of vernaculars might be given for this 
plant such as ; — bet, bent, pepa, pemu, prabba, veta, natar, perambu, rotan, etc. 
An extensive climber found in the Central Provinces, the Deccan, Karndtak, 
Konkan and Ceylon. According to Roxburgh it is a native of Bengal and the 
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Coromandel Coast, delights in a rich moist soil, where there are bushes and trees 
for it to climb on. It seems probable that Eoxburgh may not have sufficiently 
separated this from the two following species as cane-yielding plants, c. Moiftnu 
proper is not met with in Bengal. The slender stems are the common rattans 
of Central and Southern India ; they are used for basket- and wicker-work, 
chairs, mats, blinds, etc., but are not strong though easily worked, [<7/ Taylor, 
Topog. Stat. Dacca, 1840, 52 ; Brandis, Ind. For., 1887, xiii., 55; TMselton- 
Dyer, Ind. For., l.c. 185.] 

C, tenuis, Roxb., FI. Ind., iii„ 780 ; Grffi., Palms Brit. Ind., 1850, 67, 

t. 193, A, B, c; Prain, Bee. Bot. Surv. Ind., ii., 347. This is the het, hent, 

chachi-(sancM) bet, bandkari bet, Jering, jalla het, jali, etc. A very long scahdent 
plant met within the Sub-Himalayan tracts from Dehra Dun eastwards to Assam, 
Sylhet, Chittagong and Pegu. This is the common cane of Northern India 
and Bengal. It is largely used for basket-work, mats, screens, chairs, etc., etc. 
The fruit is eaten in times of scarcity. [Gf. Innes, Jungle Prod., etc., 1898, 13.] 

C. ViminaliS, WUld.; Palmajuncus viminalis, Eumph. — a Javan plant; 

var. fasciculatus, Becc. (C. fasciculatua, Roxb., PI. Ind., _ iii., 779). The 

bara-bet, pepa heti, amla vetasamu, hyeinga, etc., and according to Roxburgh 
it is the umba-vetm of Sanskrit. It is a stout scrambling and climbing species 
of Lower Bengal, Orissa, the Karnatak, Chittagong, Burma, the Andaman Islands, 
Penang and Cochin-China. Cane thin but strong, makes excellent walking- 
sticks and is the chief rattan of the Eastern Peninsula, 

Dsemonorops Jenkinsiauus, Mart., Hist. Nat. Palm., ii,, 327 ; Prain, Bee. 
Bot. Surv. Ind,, ii., 347. This is the gola-bet, gallah, etc, A stout seandent 
rattan found in Eastern Bengal, Darjeeiing Terai, Assam, the Khasia hills, the 
Sundribans and Chittagong. The canes are long but are said to be rather soft, 
though extensively used for basket-work, 

D. Kurzianus, Beoe., l.c. 219. A stout species of the tropical forests of 
the Andamans, giving useful canes and a kind of dragon’s-blood gum. 

Plectocomia Himalayana, Griff. ; Calc. Journ. Nat. Hist., v., 100. FI. Br. 
Ind., vi., 478. The runul, ranol, etc. A gregarious climber found in the Sikkim 
Himalaya. The thin stems are employed for tying fences and in common basket- 
work. 

Canes and Rattans: Basket- and Wicker- work.— Few 

plants are more useful to the inhabitants of moist tropical regions than 
the canes and rattans. The long seandent stems constitute the canes of 
commerce, 

The stems when freshly cut contain a large quantity of liquid, 
which may be collected by blowing through short lengths, and from 
this, by evaporation, a red resin may be obtained. One of the hest- 
Icnown qualities of that resin is sometimes called “ East Indian Dragon’s- 
blood.” This is, however, for the most part prepared from the fruits of 
several species of Calamus, met with in Eastern Sumatra, South Borneo 
and Penang. The gum exudes naturally from between the scales of the 
fruit, but inferior qualities are obtained by boiling the fruits or by tapping 
the stems- The only Indian species hitherto reported as affording this 
resin is I>. Kurzianus — a species already briefly indicated. The false 
Dragon’s-blood, met with in Indian commerce, is imported into Bombay 
from Sumatra, Penang, etc., in large cakes or is found compressed into 
bamboo tubes. The true Dragon’s-blood is, however, procured from 
Socotra and is derived by tapping the stems of several species of 
Dracoina not Calamus. [0/. Yearbook of Pharmacy, 1884, 234-6 ; 1897, 
180 ; Pharm. Journ., 1893, xxiv., 47, 108 ; Pharmacog. Ind., hi., 532-5; 
Kew Bull, 1906, 197-9.] 

The fruit in the species of Calamus is produced in great clusters, and 
the inner succulent layer is often an edible refreslhng bitter-sweet pulp. The 
roots and young sprouts are eaten as vegetables and somewhat resemble 
asparagus. But the species of the above-mentioned genera owe their chief 
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value to tlie great strength more particularly of the outer woody layer of 
their long flexible stems. As substitutes for ropes these are invaluable, and 
in the countries where they abound, canes 300 to 400 feet in length are fre- 
quently employed as the bearing-ropes of suspension-bridges. They are 
also used intowing heavy objects, stones, logs of timber, etc., and formerly 
were much valued in the East as cables for ships. The smaller canes are 
extensively employed throughout the world in basket-work both entire 
and stripped. Chairs, sofas, couches, baskets, etc., are constructed of 
entire canes wound round and round and fastened to each other by thin 
strips of the cane-bark. When the interstices are filled up, they become 
water-tight baskets and granaries. A strong and durable floor-mat is 
similarly made of these canes placed close together and held in position by 
binders of cane-bark. Canes are also very largely used as walking-sticks, 
umbrella-handles, and to give strength in saddlery and harness, Loureiro 
{FI. Oochinohm., 1790, 210) under 0. Scipionum says, “Pro baoulis ex 
dignitate, vel elegantia manu gestandis ” — a description fully applicable 
to the Malacca and Whangee canes of to-day. But of course the chief 
European use for canes is in furniture and basket-making. Machinery 
is now utilised in stripping the barks into cane-ribbons, thus leaving 
the core in the form of a perfectly round and even rod. These rods 
are employed in the construction of fancy baskets, chairs, window-blinds, 
where great strength is not essential, and they have the advantage over 
the silicious stronger bark-ribbons in that they take colour readily. The 
waste fibre obtained during stripping and trimming tbe ribbons and cane- 
rods is used in upholstery along with, or as a substitute for coir. Wiesner 
{Denhschr. ATcad. Tfws. Wien. Math.-Nat., 1902, Ixxii., 15-6) refers 
repeatedly to the Chinese employment of rattans in the manufacture of 
paper. Tschirch {Indische Heil-und Nutzpflanzen, 1892, 169) very pictur- 
esquely describes the varied uses of the cane from caned boyhood to cane- 
seated dotage. H is illustrations are forcible, but add little or nothing new. 
[Hanausek, Micro. Tech. Prod. ("Winton and Barber, transl,), 1907, 255-61.] 
Trade in Canes . — The Eorest. Departments of the various provinces 
of India, including Burma, publish annual reports from which it might 
be gathered that the yearly crop of canes amounts to about 10,000,000 
maunds and the annual revenue therefrom from Rs. 50,000 to 60,000. The 
Reports of the Conservators ' of Forests in Burma for the year 1904-5, 
for example, show a total revenue from canes amounting to Rs. 37,775. 
The imports of canes and rattans into India from foreign countries 
may be said to average from 30,000 to 40,000 cwt., valued at from 2 to 3^ 
lakhs of rupees (38,436 cwt,, valued at Rs. 3,85,674 in 1906-7). These come 
mainly from the Straits Settlements and Siam. The exports to foreign 
countries of Indian canes come to from 1,000 to 3,000 cwt., valued at from 
Rs. 20,000 to Rs. 50,000 (2,427 cwt.., valued at Rs. 38,100, in 1906-7), but 
in addition there is also a re-export trade (foreign canes exported) formerly 
of about the same quantity and value as that just mentioned, but showing 
a considerable diminution in recent years (673 cwt., Rs. 11,291, in 1906-7). 
It is thus significant that India, with its vast supplies of canes and rattans, 
should not be independent of foreign tropical countries, and the explanation 
may possibly lie in the cheaper sea as compared with land transit. ^ Large 
towns like Bombay, Calcutta and Madrasi find, it more economical to 
obtain their supplies from the Straits than from the inland forests of 
India. (See Baskets, p. 115 ; also Mats and Matting, p. 775). 
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GALOPHYLLtJM 

INOPHYI.LUM pinnay oe domba oil 

Mast-wood 

[Of. Paulua JEgineta (Adams, transl.), iii., 171 Linschoten, Foy. B. Ind. ((3d. 
Hakl. Soc.), i., 96-7 ; Birdwood and Foster, Soo/c, 201, 480; 

Milburn, Or. Oomm., 1813, ii., 133, 606; Robinson, Desc. Ace. Assam, 1841, 
63-4, 360, 36S-9 ; Lewin, Hill-tracts of Chittagong, 1869, 131-2 ; Jackson, 
Oomm. Bot.y Ctc., 1890, 158; also in Journ. Soc. A7'ts, sxxvi., 1109, 1122; Agri. 
Bull. Straits and Fed. Malay April 1903, 129-36, 157-60; Bull. Imp. 

Inst. Board Trade Journ., suppL, Dec. 31, 1903 ; Wiesner, Die Bohst. des 
P;?an 26 «r., L, 172, 339; ii., 69, 185, etc.] 


p.B.P., CALOPHYLLUM INOPHYLLUM, lAnn. ; FI. Br. Ind., i., 

29-33. 273; Gamble, Man. Ind. Timbs., 57 ; Cooke, FI. Pres. Bomb., i., 80 ; 

as -woo . Ind., i., 173 ; Brandis, Ind. Trees, 1906, 64 ; Guttiper.^i:. 

Mast-wood, tlie sultana-ckam'pa, surpan, surangi, pinnay, punang, puna, 
undi, ponnyet, etc. — punngaa (Sansk). An evergreen tree, which in some 
localities, especially when near the sea, attains a considerable size. It 
is indigenous throughout the Western Peninsula, Orissa, Ceylon, Burma 
and the Andaman Islands, and is distributed to the Malay, Polynesia, 
Australia and the islands of Eastern Africa. 
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Species and Varieties. — Besides the above there are four other species of 
€JaioitivtjiiHw worthy of special mention in this place. These are: — (1) C”. 
tioiyantJittm, Wall., the kandeb, kironli, Icraidone ; an evergreen tree of Northern 
and Eastern Bengal, the Khasia hills, Chittagong and Martaban. (2) </. ftpeetn- 
hiie., W!/ld., the pantaga, lalchumi, dakar-tdladd ; a tall evergreen tree of 
Tenasserim, the Andaman Islands and Ceylon. (3) c. tomentosiim, Wight, — 
the Boon Spar, nagari, surhoni, etc. ; a large evergreen tree often«160 feet in 
height, self-propagated in the western coast forests from N. Kanara to 
Travanoore. (4) c. wiyMiawum, Walt. ; the bdbbi, irai, cheru pinnay, an ever- 
green tree found along the Western Ghats from the Konkan to Travanoore. 

Properties. — There appears to be little doubt that the true Qim Taoamahaoa, 
formerly attributed by some writers to c. inophi/iinm, is neither obtained from 
that nor from any other Indian tree. But when wounded the stems and also the 
fruits of the mast- wood exude a small quantity of bright-green pleasantly scented 
Resin (soluble in alcohol) which is not collected nor made any use of at the present 
day. Rheede observes, however, that it is emetic and purgative, so that it would 
appear to have been formerly of medicinal value. From the seeds is expressed a 
greenish-coloured Oil, known as Pinnay or Domba Oil, According to some the 
yield is as great as 60 per cent, by weight, and the oil is said to congeal when cooled 
below 50°. The seeds are collected twice a year, in August and again in February. 
The oil possesses a disagreeable odour and flavour, but is fairly extensively used 
for burning, and is valued, especially in Poljmesia, as an external application in 
rheumatic affections. Mixed with chaulmagra oil (p. 1068) is also employed for ex- ' 
anthematous eruptions. In Pondicherry the oil is believed to be very useful 
in the treatment of scabies, a property specially mentioned by Rheede in 1686, and 
again by Rumphius in 1750. The chief centres of production are Bombay, 
Goa, Travanoore, Tinnevelly, Tanjore, Puri, etc. It is said to fetch a little 
more than half the price of cocoanut oil and is fairly extensively exported from 
India to Burma, The oils of tomenfoHum. and M'it/iifiaiium are 
similarly expressed from the seeds, but do not differ in properties and uses from 
that of (7. iiiophyiJtrtti. Rumphius affirms that in his day the bark w'as 
boiled down along with that of a plant which he named Sideroxylon, and the 
decoction given as a purgative ; he also states that warriors carried a little bottle 
of the oil by tVieir sides and smeared it on their spears and bolts, believing that 
they were thereby more likely to pierce the objects against which they were thrust. 

The Timber is moderately hard and close-grained, and by Sobort {Lea Bois 
de la Nouvelle OaUdonie) is believed to be magnificent for cabinot-woi'k. All 
the species, and in particular the Poon Spar lomeufosuni. are highly 
serviceable for masts, spars, railway -sleepers, machinery, etc., but for these 
purposes are much less in demand than formerly. Linschoten ( Voy. E. Ind. (ed. 
Hakl. Soe.), i., 67) alludes to the “long masts for shippes ” sold at Cananor, 
and Plamilton (iVeir Acc. E. Ind., 1744, i,, 267) says the Poon-masts are heavier 
and stronger than fir. They are sometimes employed, especially (\ poiyuutitmu, 
in boat-biiilding. [Of. Elliot, FI. 1859, 165, 160 ; Moodeen Sherifl, Mat. 
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Med. Mad., 1891, 46-7 ; Bidie, Gat. Prod. Paris Ex., 1878 ; Man. Tridhinopoly, 
1878, 77 ; Lisboa, Useful PI. Bondi., 12 ; Hooper, Bept. Labor. Ind. Mus. (Indust. 
Sec.), 1904-5, 24, etc.] 

OALOTROPIS GIG ANTE A, M. Br. ; and C. proeera, R. 
Br. ; FI. Br. Ind., iv., 17 ; Wight, Illust. Ind. Bot., ii., t. 155, 166a : also 
7c., t. 1278 ; Gamble, Man. Ind. Timhs., 491 ; Cooke, FI. Pres. Bomb., ii., 
151 ; AscLEPiADEiE— the Swallow-worts. 

Habitat. — The two species indicated above are so nearly the same from 
the practical standpoint that they may here be treated conjointly. The 
former is an erect spreading perennial bush which chiefly frequents waste 
lauds in the warm moist tracts of most tropical countries, in India being 
especially abundant in Bengal, Assam, South India, and distributed to 
Ceylon, Singapore, the Malay and China. The latter is a slightly 
smaller plant, met with chiefly in the drier regions, and so far as India 
is concerned is most abundant in the Sub-Himalaya (from the Indus to 
the Ganges), also in Central India, Rajputana, the Deccan and Upper 
Burma, and is distributed to Persia and Tropical Africa. Both species 
are known by the following names : — maddr (sometimes written by 
Europeans as mudar or even muder), dk, dkanda, drka, rui (a name 
specially suggested by the silk-cotton), yercum, erukkam, jilledu, yekha, 
erukku, etc. But the former species is sometimes called the purple and 
the latter the white dkanda — the drka and dlarka. The name maddr is 
derived from the Sanskrit manddra, hence the synonyms rudra, aditya, 
surya-'pattra. To its name arkaparna (sun or lightning-leaf) is doubtless 
due the tradition of its blinding properties. 

History. — One of the earliest European writers to describe this plant was Pros- 
per Alpinus {De PI. JSgypti, 1692, oh. xxv.). He tells us that it is the beidelsar 
of Alexandria, where it grows in damp places. Rheede was the earliest Indian 
botanist to narrate its properties {Hort. Mai., 1679, ii., t. 31), and he furnished 
a most accurate drawing of it. He calls it ericu. Rumphius {Herb. Amh., 
1756, vii., 24, t. 14, f. 1) gives a poor illustration but describes the plant 
in great detail under the name of mador. Jones (As. Bea., 1798, iv., 267) 
deals with it mider the name area. Roxburgh placed it in the genus A sciaiHus, 
and Robert Brown a little later assigned to it a separate position under 
Caiotrottis. It is a sacred plant with certain Hindus, and is associated with the 
observances of the maruts or winds, the demigods of rudra. The ancient Arabs 
also appear to have had superstitious beliefs regarding it since they associated 
it with sun-worship. It is a popular tradition in many parts of India that 
the great Emperor Akbar was so named from having been born under the 
shade of an dk bush. It is the ushar of the Arabs and the hhark of the Per- 
sians, but the former seems to be a generic word for milk-yielding plants and 
was possibly restricted to CaiotroniH at a comparatively late date. Abu Hanifeh 
was pei'haps the first Arab writer to give an explicit account of it, but much 
useful information will be found in the writings of Ebn Baithar (Southeimer, 
transl., 1842, ii., 193). [Gf. Joret, Les PI. dans UAntiq., 1904, ii., 354.] 

Properties and Uses . — Tlus plant may be Said to yield Gutta-pbkciia 
from the milky sap ; a strong Fibre from the bark ; a useful Floss 
from the seeds ; and a Medicine from the root-bark. Space cannot, 
however, be afforded to do more than review even these properties very 
briefly, and there are many minor ones that cannot even he mentioned. 

The Gutta-percha. — The inspissated and sun-dried sap (milk) drawn 
from the stems constitutes the madar gufta oi India. Hooper {Rept. Labor. 
Ind. Mus. (Indust. Sec.), 1905-6, 29) calls it a pseudo-gutta and gives its 
composition as “ 37-9 insol. ; 52*9 resin ; and 9’2 ash.” He then adds that 
it contains large quantities of a/ban and ffuavtl resins (seep. 627), There 
are large tracts of the sandy deserts of Rajputana and Central India, as 
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also of Sind, in which this plant is not only the most prevalent hut almost 
the only form of vegetation met with. In many instances also it has been 
observed to be the pioneer in the reclamation of sterile tracts (see Alkalis, 
jReh, p. 63). If, therefore, a demand could be originated for any one or 
all collectively of the products of this plant, much good might result to 
India. Its production could he fostered and by selection and cultivation 
the quality and quantity of the produce improved, until the plant assumed 
the condition of a regular crop for poor soils. But unless some method 
could be designed for extracting the milk from shoots cut on account of 
their fibre, it is feared that it would not. pay to tap the plant specially for 
its gutta. The stems and twigs are too small and the yield from each too 
little to justify the opinion that methodic tapping would prove remunera- 
tive as an industry by itself. Moreover, it has been found by chemical 
experiment that Calotropis gutta, being a fairly good conductor of 
electricity, is not suited for electrical purposes and is thus very possibly 
debarred from one of the most profitable markets for this class of product, 
Heyne {Tracts, etc,, Ind., 1814, 245) says that the milk instead of reddening 
vegetable blue colours, changes them to green. [Cf. Kew Bull., 1886, 45.] 

Bark Fibre . — The bast fibre has attracted considerable attention and 
been spoken of as one of the best of Indian fibres. The great difficulty 
appears to consist in the inability to separate it rapidly and cheaply. 
Unfortunately the fibre cannot be prepared by retting the stems since 
it is reported to rot when so treated, and yet the cleaned fibre when made 
into fishing lines and nets (as is the case in Karachi) seems quite durable 
and very strong, especially when used in sea-water. Mr. Liotard, after 
many experiments performed in Calcutta with fibre- extracting machinery 
generally, arrived at the unfortunate conclusion that the hopes formerly 
entertained by himself and others regarding this particular fibre were 
never likely to be realised : — (1) because of the small percentage of 
fibre (1-56) to weight of stems, and (2) the shortness of the ultimate 
fibre. But in recent experiments conducted at the Imperial Institute 
with a sample procured from Madras, Dunstan found that the staple 
measured fully 12 inches. \Cf, Agri. Ledg., 1899, No. 2, 7.] Dodge 
{Useful Fibre Plants of the World, 1897, 104) observes that an acre of 
ground planted 4 by 4 feet with this plant will jdeld 10 tons of green 
stems and 682 lb, of fibre : this would mean a yield of roughly 2-6 
per cent. He then adds that the fibre possesses many of the qualities 
of flax though somewhat finer. Its fineness, tenacity, lustre and softness, 
in fact, fit it for many industrial purposes. Cross and Bevan found that 
when nitrated it could hardly he distinguished from silk, and long years 
ago Wight showed that a rope of this fibre broke with a weight of 
407 lb. when a similar rope of cotton gave way with 346 lb., and coir 
with 224 lb. It is, however, quite incorrect to affirm, as has been done 
by Wiesner {Die Bohst. des Pflanzenr., 1903, ii,, 317), Dodge and others, 
that this fibre is widely used in. India. Although prepared to a small 
extent for very special purposes, the greatest possible difficulty was 
experienced in procuring the few pounds required. 

Mr. Gr. W. Strettell {New Source of Revenue to India) advocates the 
value of this plant as a paper material. Eoutledge did not form, a high 
opinion of its qualities. [0/. Kew Rep., 1877, 37.] It may thus he fittingly 
concluded that were it found possible to utilise the gutta as an additional 
source of revenue, the fibre, either for textile purposes or paper-making, 
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miglit, in spite of all tliat lias been said to the contrary, prove worthy of 
special consideration. \Gf . AgrL Ledg., 1899, No. 2.] 

Floss . — The coma of hairs or doss from the seeds constitutes one Ploss. 
of the so-called Vegetable silks or silk-cottons. This was chemically siik-cotton. 
examined by Cross (Agri. Ledg., 1897, No. 17, 365) and found to 
possess an abnormally high percentage of furfurol. It was further be- 
lieved to give evidence of being unsuited for sorde of the purposes of unsuitecifor 
the textile industries. Dunstan, in a report dated November 18, 1904, Textiles, 

speaks of Calotropls floss as containing a much smaller proportion 
of cellulose than cotton. He shows C. gif/cmtea floss to contain 64*3 oeiiuiose Low. 
per. cent, cellulose, and C. procera 69*8 per cent., while under similar 
conditions cotton yields 95 to 96*5 per cent. In practical experiments 
it has been found that the staple was too short and too light for existing 
machinery, the latter property allowing it to be blown away. It is, 
however, a soft, very white floss, with a beautiful silky gloss, and has 
been repeatedly spun experimentally in Europe, and the textile produced 
much admired. Reporting oh a sample of the floss submitted to him 
by the Imperial Institute in 1897, Mr. C. E. Collyer observed that some 
years previously the floss had been in demand for fancy textile purposes, raacy Textiles, 
but that it had dropped out of use owing to the difficulties arising from 
variation in the quality of the parcels sent and the intermittency of the nitermitteut 
supply when requirements arose. He thought that the trade might be 
revived if a moderate but continuous supply could be guaranteed. Good 
quality floss might realise 4dl. to M. per lb. The pods and seeds should 
be removed but the floss left in its natural condition unopened and 
discoloured portions removed. Notwithstanding all this, no progress has 
been made in the utilisation of the fibre. In India it is largely employed 
for stuffing quilts, its lightness being of great advantage, and in upholstery upholstery, 
it holds a recognised position, since pillows and cushions stufled with it 
are said to be very cool and refreshing. It is also to some extent regularly Kshing Lines 
spun and made into fishing lines and nets. At the Delhi Durbar Ex- and Nets, 
hibition. His Highness the Nawab of Bahawalpur showed one or two 
rugs woven of madar floss, and these were much admired and supposed Bugs, 
by many to have been made of silk. 0. Latimer {Monog. Cargiet-making 
Ph., 1907, 9) speaks of the attempt being made in Bahawalpur to grow 
the ah required in carpet- weaving. [Cf. Kew Kept., 1S81, 32-3 ; Watt, 

Ind. Art at Delhi, 1903, 433 ; Hanausek, Mtcro. Tech. ProL (Winton and 
Barber, transl.), 1907, 70.] 

Early Records of tne Floss, — Such then is all that can be said of the utilisation Famed Textiles, 
of this floss at the present day. But there would appear to be little doubt that a 
few centuries ago this fibre was regularly spun and woven into some of the most 
beautiful textiles for which India was then famed. Human labour was of much 
less value then than at the present time. Modern advances coupled with the import 
of cheap Eui'opean goods seem to have destroyed the old industry. It would 
appear fairly certain that the madar Sloss was the “ grass,” the “ cloth of herbes,” Grass-cloths. 

“ herba,” etc., of early European travellers and traders in Bengal, more especially 
Orissa. Further that the traffic they allude to gave to the English language the 
expression “ Grass-cloth,” which later on became associated with a textile derived 
from China. Thus Csesar Frederike about 1663-7 {Hakh Voy., ii., 358) speaks of 
“ Cloth of herbes,” — “ a kinde of silke which groweth amongst the woodes without 
any labour of man, and when the bole thereof is growen round as bigge as an 
orenge, then they take care onely to gather them,”’ Rhea could never have 
been found as a wild plant in Orissa, and the aUusioa to the “ bole ” or fruit from 
which the fiLbro was obtained precludes rhea from consideration altogether. 

The passage most unquestionably denotes Calo1trop4.» glaantea. This view is 
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confirmed by Fitch in 1585 (HaifcZ. Foy., ii., 369), who gave an accoimt of his 
explorations of the Ganges, including Orissa (Orixa, as he calls it) where there 
was “ great store of cloth which is made of Grasse which they call yernaP That 
vernacular name is clearly a form of the word that denotes Catotropis through- 
out Orissa and the Karnatak to this day. Doubtless also Linschoten’s “ Hoarbo 
Bengalen ” was the same textile. I have purposely made reference to Linschoten 
under sseetimerin nivea because all modem writers whom I have been able to 
consult quote the above passages, and several others to the same effect under 
rhea, in place of Caiatropis, to which they most undoubtedly belong. Pyrard, 
who visited India in 160 1-I0,iahis chapter on Bengal (Foy.jE?./nd!. (ed. Hakl. Soc.), 
i., 328-9) makes mention of the silk herb being brighter than silk itself. Coming 
to more recent dates, Alexander Hamilton {New Acc. E. Ind., 1727, i., 393), who in 
1688 visited Bengal and passed up the Ganges to Benares and Patna, describes 
Balasore as producing manufactures of cotton, silk, mixed silk and cotton, and 
of “ herba (a sort of tough grass) of which they make ginghams, pinascos, and 
several other goods for exportation.” Even so late as 1813 Milburn mentions 
among his Bengal piece goods “ herha tafiaties.” 

Though it is certainly most surprising that this ancient industry in silk- 
cotton textiles should have died out completely and been all but forgotten, 
it is a useful object-lesson of the possibilities of the future, which manufacturers 
would do well to consider. (For other Silk-cottons, see Bombax, p. 168.) 

Medicine. — It would take many pages to indicate even a tithe of 
the information that exists on the varied medicinal properties of the 
milk, the flowers, the leaves and the root-bark. The late Dr. Kanny 
Lall Dey regarded madar as a useful medicine when given during 
remission of intermittent fevers, and especially if these were associated 
with eczema. The majority of Indian medical writers extol the merits 
of the root-bark in the treatment of dysentery. In order to verify these 
opinions) the study of madar was taken up by the Central Indigenous 
Drugs Committee of India. Authentic parcels of the root-bark were 
procured and made up in the form of both a powder and liquid extract. 
These preparations were issued to a selected number of Hospitals and 
Dispensaries throughout India, with the suggestion that they should 
be used as alteratives and alterative tonics. By chemical tests it had 
been previously ascertained that the bark of mature plants was prefer- 
able to that of immature ones, since they contained a higher percentage 
of the acid and hitter resinous matter on which the property depended. 
Ultimately an extensive series of reports came to hand {Re'pt. Cent, Indig. 
Drugs Comm., 1901, i., many passages), the combined verdict of which 
would seem to he that as a substitute for ipecacuanha it is not so satis- 
factory as its reputation 'would seem to imply. In fact in acute dysentery 
and chronic diarrhoea it is found -undesirable and certainly less efficacious 
than ipecacuanha. When given in large doses it frequently occasioned 
nausea and vomiting, so persistent and severe as to make the drug objec- 
tionable if not dangerous. In small doses of say 3 to 5 grains of the 
powder (preferably) its action on the stomach was that of a mild stimulant, 
hence the opinion was often expressed that it might with advantage 
be combined with cinchona in the treatment of certain fevers. As an 
emetic the powder, in doses of 30 to 40 grains, was found very effectual. 
In the Hemf Drugs Commission's Report (1893-4, i., 156) it is mentioned 
that the juice of the madar is employed to enhance the potency of ganja. 
[Gf. Taleef Shereef (Playfair, transl.), 1833, 5 ; Taylor, Topog. Stat. Dacca, 
1840, 57 ; Hooker, Him. Journ., 1854, i., 36-7 (temperature of leaves and 
sap) ; Elliot, FI. Andh., ,1859, 74, 111, 162, 176 ; Jackson, Comm. Bot. 19th 
Cent., 1890, 127 ; Rharmmog. Ind., ii., 428-37 ; Kanny Lall Dey, Indig. Drugs 
Ind., 1896, 56-7 ; Collett, FI. Sim., 1902, 315 ; Gaz. Multan, 1901-2, 17.] 
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CAMELLIA, Linn, ; FI. Br. Ind., i., 292-3 ; Frutex The, Jacobus D.E.P., 
Boiitius, Hist. Nat. et Med. Ind. Or., 1631 in Piso, Ind.TJtri. re Nat, et ii-> 65 - 83 ; 
ifecZ., 1658, pi. 88 ; The Sinensium, Jacob Bre 3 rn, Exot. PI., 1677, 111-6, 
with plate (said to have been made after a sketch by William ten Rhyne ) ; ^ 

Thea, Ktempfer, Amo. Exot, 1712, 605-31, pi. 1-2; Thea japonensis, 

Valent., Hist. Simp., 1722, 132-43 and 2 pi.; Bohm Tea and Green Tea, 

Hill, Bot., 1759, pi. 21-2 ; Thea bohea and T. viridis, Lettsoin, Nat. 

Hist. Tea, 1772 (new ed. 1799) with 2 coloured pi. ; T. viridis, Smith in 
Rees’s Opel., 1819, xxxv. ; T. stricta, bohea and viridis, Hayne, Geivachse, 

1821, vii., pi. 27-9; 0. Thea and 0, viridis. Link, Enum. PI. Hort. 

Berol, 1822, ii., IS ; T. viridis and T. bohea, Booth, Trans. Hort. 

Soc., 1830, vii., 519 ; T. viridis, Bot. Mag., 1832, No. 3148 ; C. bohea 
and theifera, Griffith, Notulce, 1854, iv., 553, 558; le., iv., t. 601, 
ff 1-3 ; T. viridis and bohea, Choisy, Mem. Soc. Phys. Geneve, 1855, xiv., 

151 ; T. chinensis, Seemann, Trans. Linn. Soc., 1859, xxii., 337-52, t. 61 ; 

Money, Prize Essay in Journ. Agri.-Hort. Soc. Ind., 1871, hi., 143-441 ; 
Thiselton-Dyer, Journ. Linn. Soc., 1873, xiii., 329 ; Heuze, Les PI. Indust., 

1895, iv., 206-7 ; Watt, Pests and Blights of the Tea Plant, 1898 : Watt 
and Mann, l.c. 1903; Watt, Tea and Tea Plant, Journ. Roy. Hort. Soc., 

1907, xxxii., 64-96 ; Ternstrcemiace.®. 

Species and Varieties of Tea. — Linnaeus {Qen. PL, 1737) indicated two genera, Botanical 
Thea and iiametua. The differences he established turned on whether or not Uame. 
the stamens were free from each other or united, and on the number of cells and 
seeds in the fruit. Accordingly he placed TUea in Polyandria Monogynia and 
CamelUti va. Monadelphia Polyandria. Subsequently (/Sp. PI., 1753, 616, 698) 

Linnaeus assigned the tea plant as the type of Thea, and the Japanese Camellia 
as the type of vatneiua. But it has since been abundantly established that 
Linnseus was incorrect in regarding the stamens as being free in the tea plant, and 
it is a matter of everyday knowledge that on the same tea plant fruits may be 
found with one, two, tluree or more seeds. Modern botanists are accordingly only one- 
agreed that the two genera cannot be separately upheld. Hence it may be regarded Genus, 
that priority of accurate generic recognition of the structural peculiarity of the 
stamens (were there no other considerations) necessitates the retention of the 
name camenia, and the reduction of Thea. Turning now to the specific name. 

In the first edition of the Species Plantarum, Linn8e\is (without giving any 

description) called the tea plant Thea Hiaensis and remarked that he had seen 

some specimens with six petals and others with nine, but he left it to those who 

had the opportunity of studying the living plants to say whether that peculiarity 

denoted two or only one species. In the second edition of his work (published 

1762) Linnjeus discarded the name T. sinensis (without giving any reason) 

and accepted Hill’s conclusion that there were two plants, which he named Supposed to bo 

T. hohea — the plant with six petals — and T. rMais — the plant with nine petals. '-*^*0 Specie,?. 

LinnjBus then adds (still following Hill) that the leaves are longer in nirtait) 

than in hohea, but he says nothing of Hfil’s contention that the former yields 

“ green ” and the latter “ black tea.” In the third edition of his work Linnaeus 

made no alterations, but in the fourth (prepared by Willdenow, 1797) a feAv 

additional particulars are given (of the two forms above indicated) and ar. hohea 

is referred to two varieties : — (a) luxa — a plant with rough elliptic oblong leaves 

— and (6) efi-ieta — a plant with plane lanceolate leaves. 

Seemann pointed out that on his own copy of the sixth edition of the Genera ono’ Genus and 
Plantarum, Linnaeus had written certain corrections which show that the material One Species. . 
then to hand had induced him once more to amend and amplify his description. 

Since then many botanists have striven to xiphoid the two Linnsean genera, 
their recognition being regarded as justified by certain trivial peculiarities of 
the lealyx or, as Seemann affii’ms, of the stamens, but the final conclusion of 
the majority of writers, as already indicated, seems to be that they constitute 
but one genus and one species of tea. Engler and Prantl (Pftanzenfam., 1895, 
iii., 6, 182-3), the most recent authors, reduce Cnmetiia to Thea, and restore 
the rejected name Thea But it would seem that that specific name 

cannot be given as a collective appellation for the many races of the cultivated 
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tea plant, since it was rejected by Linnaeus and, as Seemami points out, is geo- 
graphically hardly correct. Long years ago Sims (jBoi. If agf., 1807, 99S) recordBcl 
the conviction that there was but one species of tea, and further that Vhen would 
have to be reduced to VamMia. Link, however, accepted two forms of the tea 
plant, and called them Cumeiiia Thea and C. viriais, and thus reduced Them 
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The name Mohea is a corruption of Wu-i (Bu-i) mountains in Fuh-kien, long 
famous for Black Tea. According to Martyn (Miller, Gard. Diet., 1807), Linnaeus 
gave the name catneiUa in honour of Kamel, a Moravian Jesuit, who collectbd 
plants in the Philippine Islands and sent them to Ray and Petiver between the 
years 1683 and 1700. The Abbe Berlese thinlcs, howev'er, that the genus was 
named after an Italian, Father Camelli, who is said to. have introduced 
c. Japaniea from Japan to Europe in 1739. Linnaeus (Hort. Oliff., 1737, 204) 
makes the interesting observation that although seven separate consignments, of 
seed had been received at Clifford’s garden in Holland, none had germinated, 
nor was he aware of any garden in Europe where the plant had been grown. 
Commenting on* that statement, Breyn refers to J. Commelin {Cat. PI. Hort. 
Amstel., 1689, 346), who makes mention of the cultivation of the tea plant, but 
whether, adds Breyn, raised from seeds or live plants transported to Em’ope, 
he was unable to ascertain. This little episode brings to mind the repeated 
references to the sacred associations of the Chinese and Japanese with their 
tea industry and their unwillingness to furnish information regarding it. In 
fact the explanation of the failure to germinate the seeds may very probably 
have been due to the not unusual circumstance of these having been boiled before 
being allowed to be exported. Du Halde (Gen. Hist. China (Engl, transl.), 1736, 
iv., 21) speaks of tea as “ another plant made use of in Physick.” He then 
tells us that “ the best tea grows in the middle of the trees which are most exposed 
to the sun.” “ The tea whose leaves are long and large is the best, on the 
contrary that which hath small short leaves is not esteemed good ; that which 
hath its leaves curled is the most valuable, and that which hath them quite 
smooth is the worst.” Here we have the practical man discussing the large- 
and small-leaved forms of the plant foi* which the botanist of that time invented 
names. But history is only repeating itself. Had the Indian planters con- 
sidered these and other such passages they might have saved themselves the 
trouble and expense of introducing the small smooth-leaved Chinese plant, and 
taken at once to the large and bullate-leaved Assam indigenous. 

There are several cidtivated and wild forms of canneina, but only the 
two that are of economic interest and, it might be said, of exceptional value to 
man, need be here dealt with : — 

1. Camellia japonica (including .sananana). The Cultivated or Garden 
Camellia. This plant may be spoken of as a modern introduction to the 
gardens of Europe and India. It is accordingly not described by the early 
fathers on gardening. The year 1792 is generally mentioned as that of greatest 
interest in the history of the camellias, since all the better known kinds may be 
said to have appeared simultaneously about that time. For twenty to thirty 
years subsequently considerable interest was taken in their cultivation, and the 
number of forms, grown in hothouses, multiplied rapidly. But the great delay 
in their first arrival may be accomrted for by the maritime struggles for sii- 
premacy in the Eastern trade, between the Portuguese, Dutch and Spanish, 
which culminated in their temporary expulsion from both Japan and China. 
To this same circumstance also is largely due the shroud of religious secrecy that 
opposed the development of the trade in — 

2. C. Thea. The Tea Plant ; the t’u or ch'a, she, theh of the Chinese and 
tsfa, cha, ts-cha of the Japanese — words which have practically accompanied 
the prepared leaves as tea, te, tay, the, cha, chai, etc., etc., into most of the lan- 
guages of Europe and Asia. The English word tea was originally pronounced 
like the Chinese te or tay, hence Pope (Rape of the Lock, 1712) rhymes it with 
obey. It clianged, however, very shortly after, since Edward Moore rhymes 
it (1750) with “Mrs. P.” 

Habitat. — Several writers report having met with the tea plant in a wild con- 
dition in certain parts of China and Cochin-China. It was discovered wild, or 
at all events completely acclimatised, in various parts of Assam by Bruce, Scott, 
Jenlcins and Charlton, and the so-called indigenous habitats were examined by 
the “ Tea Commission ” and specially reported on by Griffith. In 1882 tli'e 
wild tea plant was found by me as a forest tree or large bush in the eastern ‘tracts 
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of Manipur, and again, in 1894, was specially investigated in the ISTaga hills 
in connection with an effort to ascertain to what extent the pests and blights 
of the cultivated tea plant existed on the wild or acclimatised stocks. There 
would seem little doubt that it has been cultivated for several centuries at least, 
in Upper Bxirma and the Shan States, and doubtless may be wild in these 
countries also, though according to most observers it occurs in isolated spots, 
similar to those in the greater part of the Assam area ; hence it could of course 
under these conditions be upheld as a survival of former cultivation rather 
than as manifesting a truly indigenous habitat. [U/. Agrri. Tedg., 1896, No. 27.] 

History. — Bretschneider {Bot. Sin., 1892, ii., 20, 130-1) states that the tea 
plant is mentioned in the ancient Chinese Dictionary, the Rh-ya. It is 
there called kia and Fu-tu {Fu meaning bitter). He further explains that 
the Chinese character T'u, which has so many other meanings in the early Chinese Ohiaese 
classics, may, however, have specially meant tea. He then adds that the Becords. 
comparatively modern Chinese character cKa arose through a confusion with 
that of fw, somewhere between 202 b.c. and 25 a.d., but that it did not come 
into general use much before the 7th or 8th centuries. So in the same way the 
character ming, which would appear to denote the tea plant, occtus as ming 
ts’ai {— tea vegetable) in works Avritten some centuries B.c. The Shans and Vegetable Tea. 
Biumans to this day use pickled tea-leaves (see Letpet below) more as a vegetable 
relish than as a beverage, and it seems possible that this may have been the 
condition of use during the earliest classic times of China. We read that Wang tJse as a 
Meng, father-in-law of the Emperor, in the middle of the 4th century, was fond Beverage, 
of drinking tea, aird set it before his friends, but they found it too bitter and 
generally declined, feigning indisposition. So again Bretschneider tells us 
that according to the OFa-pu — a special treatise on tea, published between the 
10th and 13th centuries — the Emperor Wen-ti (589-605 A.D.) was recommended 
by a Buddhist priest to drink boiled ming leaves as a medicine for headache. 

It is somewhat curious that Ksempfer relates a similar Japanese tradition that 
would seem to attribute the introduction of the plant to that country by Darma, 
the third son of an Indian king. But if the fu oi ancient Chinese classics be 
accepted as denoting tea, it may have originally been viewed as a medicine 
obtained from the plant known as ming, cFuan and kUtii. The habit of drinking 
a decoction of the specially prepared leaves, there would seem no doubt, is of 
comparatively modem origin. In the 8th century a.d. we have the first un- 
doubted evidence of tea having become a regular industry, for in the annals of 
the TAng Djmasty we learn of its being subjected to an imperial duty. It was Imperial Duty, 
not regularly cultivated in Japan until the 13th centruy. That tea drinking in 
the rest of the world is quite a modern habit may be inferred from there being 
no classic names either for the plant, the prepared leaves or the beverage, in 
Japanese, Sanskrit, Arabic, Persian, Hebrew, Greek or Latin. 

Marco Polo, who travelled in China (in the tea districts of Euh-kien) in the Silence of 
13th century, makes no mention of tea, neither the plant, the vegetable nor the Mlaroo Poio. 
beverage, and yet it is well established that the plant and its properties were 
as fully known then as to-day. [C/. ed. Yule, ii., 37-8, n.] But in passing 
it may be added that he similarly does not record having found the 
people in any part of his long travels drinking coffee. His omission to record 
tea is the more curious, however, since four centuries previously (9th century) 
the Muhammadan merchant Solaiman (according to Reinaud, Relat. de$ Voy. 
faita par les Arahes et lea Peraiana dana VInde et a la Chine, 1846, i., 40) wrote, 

“ The people of China are accustomed to use as a beverage an infusion of the 
plant, which they caU aakh.” “ It is considered very wholesome. This plant 
(the leaves) is sold in all cities of the Empire.” [Gf. Macpherson, Hiat. Europ. 

Comm. Ink., 1812, n. 130], Ramusio (in the introduction to his edition of 

Marco Polo published in 1546) mentions having learned of the tea beverage 

from a Persian merchant, Hajji Muhammed. It was used all over the country of 

Cathay, where it was called chiai. In 1660, Gaspar da Cruz (in Purehaa' Pilgrimea, 

iii., 180) refers to the porcelain used by the Chinese in presenting to their friends 

the beverage cha. Maffeius {Hist. Indicanmt {Select. Epiat. ex Ind.) 99), in a 

letter from Ludovic Almeida dated Nov. 1665, similarly says that it was 

the custom with the Japanese to show their friends- with pleasure the pots, 

cups, etc;, employed by them in drinking of a eertain herb, reduced to po\^er, 

which was called ehia. Maffeius (in the text of his work which was originally 

published in 1588) attributes the freedom of the Chinese from certain diseases iaOhSaaocl 

(stone, etc.) to their habit of tea-drinking, and the Chinese (like the Japanese), Japan. 
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he adds, take great pride in the teapots which they use in giving a friendly onp. 
Tulpius {Observ. Medioce, 1641) extols the- merits of tea as a medicine. It is 
somewhat significant that Garcia de Orta makes no mention of tea as one of 
the commodities brought from Cliina and Japan to India. Linschoten {Voy. 
E. Ind., 1.598 (ed. Hakl. Soc.), 1885, i., 157), who usually compiles from Garcia, 
practically repeats MaSeius’s account of tea-drinking in Japan. Trigantius (De 
Christ. Exp. in Sinas, 1616, i., 68-9) speaks of the hot-tea drink of the Chinese. 
Casper Bauhin (Pinax, Theat. Sot., 1623, 147) was apparently the first scientific 
or botanical writer who makes mention of what would appear to have been tea. 
But the passage in question does not occur in his earlier work (the Phytopinax, 
1596). He calls it chaa and describes it as his seventh variety of Pceniculum 
(Fennel) ! Absurd though this may seem there would appear to be no occasion 
to doubt that he is speaking of tea. Bontius, a Dutch physician resident in 
Batavia — (Hist. Nat. et Med. Ind. Or., 1631, in Piso, Ind. Utri. re Nat. et Med., 
1658, 87) — ^tells us that his friend General Spex had removed all doubt as to the 
nature of the tea plant, since he had studied its cultivation in J apan. Bontius 
then goes on to say that the finer qualities of the decoction are often so bitter 
that sugar has to be added to make it palatable, and he compares the beverage 
to the “ cowe ” (coffee) of the Muhammadans (see p. 364). He then urges 
that the difference between black and green tea is only in the method of prepara- 
tion — a fact that took Europe nearly two centuries to accept. In Piso there is an 
excellent engi’aving of eaweiiui. rhea (the Chinese form) drawn from nature in 
Japan by D. Caron, and presented to Piso; Caron went to Japan in 1638 under the 
Dutch E.I. Company. [Bretschneider, Hist. Europ. Boi. Disc, in China, 1898, 25.] 
Albert de Mandelslo (Travels, in Oleexhis, Hist. Muscovy, etc., 1662, 15, 18) says, 

“ At our ordinary meetings every day we took onely The, which is commonly used 
all over the Indies, not onely among those of the Country but also among the 
Dutch and English, who take it as a drug. The Persians instead of The drink 
their Kahwa." This same statement occurs in Ovington’s Voyage to Suratt 
(1689, 305-9, 427). It is curious, however, that in the Ain-i-Akbari, 1590, 
no mention is made of tea. It was conveyed to Europe by the Dutch East 
India Company, and from Holland was carried to England by Lord Arlington 
and others. In 1660 tea-drinking had become so general that it was taxed 
along with coffee, chocolate, etc., and sold at the coffee-houses. The English 
East India Company soon gave attention to it. In 1664 they made a present . 
of some tea to King Charles II., and in 1677 the Company had taken 
steps to secui’e a regular supply. At this time tea sold in London at £5 
to £10 a poimd. A few years later (1689) a direct duty on imports (which 
amounted to 5s. a pound) was imposed. It is further noteworthy that at 
that time the East India Company drew its supplies for Em’ope via Madras 
and Sm'at and not direct from China. This circumstance would thus give 
an air of plaiisibility to the statement made by Mandelslo that tea was 
drunk in India about the same time, if not before, the habit had beeii origi- 
nated in England. Evelyn (Mem., 1690, ii., 20) speaks of having examined 
a specimen of the “ roote of thea which was so perplexed large and intricate 
that it was wonderfxil to consider.” Petiver (Op. Hist. Nat., 1707, i., t. 21) 
shows a chair made of the roots of the tea plant which was presented by the 
“ New East India Company ” to Lord Somers. Curiously enough, one of the 
earliest and at the same time most instructive botanical specimens of the tea 
plant extant is in the Sloane Herbarium of the British Museum (Ixxxi., 
f. 48). It belongs to a series of specimens said to have been collected 
in Malabar, between 1698 and 1702, by Samuel Browne and Edward Bulldey. 
Browne was a surgeon in the service of the East India Company, and died some 
time prior to 1703. He was succeeded by Bulkley. Both of these officers made 
extensive botanical collections, which were sent for the most part to James 
Petiver. It is just possible that long prior to the discovery of the indigenous 
tea plant in India or to the importations from China of seeds and plants accom- 
plished by Gordon and Fortune (presently to be described), the tea plant had 
actually been conveyed to India and cultivated experimentally somewhere on 
the Malabar coast. But what is most curious of all is that the plant so 
grown was not VnnmUin THea, Linh uar. boiiea (the plant px'esently being 
cultivated xnost frequently in the plantations of South India), but var, vti'iM*/, 
and was thus very similar to the so-called “Assam Indigenous.” It is, moreover, 
just possible that upon this very specimen was based the name Thc€t tfirUHs, 
as given by Hill and adopted subsequently by Linnseus. In fact Linn«exis pos- 
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sessed only one leaf of the plant, so that the type of the species has to be accepted 
as given by Hill {Exot. Bot., l.c.). 

It may now be useful to refer to a few recent writers and to thus carry the story of 
story nearer to the present time. John Coakley Lettsom, in the second edition 
of his splendid work, says that he agrees with Ksempfer and Staunton in thinking 
that the question of green and black teas, as also the various qualities of these, is 
a matter of soil, age of leaf used and method of manufacture, and is not due to 
there being two botanieally different plants. He gives, however, a coloured 
plate of the “ Green Tea ” plant and another of the “ Bohea Tea.” Both these 
are of course c. Then, Linfi, but by Assam planters the former would doubtless 
be characterised as a hybrid, with linear-oblong bullated leaves (swollen 
between the veiirs), while the latter would be viewed as the typical so-called 
Chinese plant, with short ovate-oblong thick, smooth, dark-green leaves. It 
would thus seem that the finer tea plant of China was Then vifiass, Linn., 
and formerly was, and probably still is to-day, not imlike the Assam indigenous ; 
and hence very possibly stock of the most inferior qualities only was allowed 
to be exported to India. If this surmise be correct it is higldy likely that but 
for the discovery in India of a superior indigenous plant, the establishment 
of the tea industry there might have been retarded by many years. At all 
events Indian planters regard the introduction of the so-called Chine.se small- ciji^ese Plant 
leaved plant as haxnng been a calamity which it has taken them years of in India, 
heavy expenditm’e to efface. It is somewhat significant that, while the question 
of the green and black teas has been tluis for the second time satisfactorily 
disposed of, it should have been allowed once more to be revived, by certain 
subsequent writers, and to thus disfigure the literature of tea for a great 
many years. But to return to Lettsom’s most valuable work. It is referred 
to several chapters and focuses in these all the practical information brought to 
light by the more trustworthy previous authors. The chapters are : — i. Authors 
on Tea (8-18), in which reference is made to 120 separate books or reports 
on tea that had appeared between 1565 and 1799 (most if not all these have 
been examined by me in preparing this article) ; ii. Origin of the Tea Plant 
(19) ; iii. Trade in Tea (24) ; iv. Soils and Method of Culture (26) ; v. Gathering 
the Leaves (29) ; vi. Method of Cutting (33) ; vii. Varieties of Tea Plant (38) ; 
viii. Ball or Brick-tea (40), etc. This brief abstract of some of the more 
important portions of Lettsom’s book must suffice to indicate its great merit 
and historic value. Staimton (Auih. Aco. Macartney, Embassy China, 1798, i., 

22; ii., 464) records the exports from China in English and foreign ships, 

1776-95 — a truly monumental work very largely drawn upon by Lettsom and 
others. The quantity is there shown fluctuating between 12 and 37 million 
pounds. The King’s duty on Tea between Soi^tember 1784 and March 1797 
amounted to £4,832,189. Barrow {Trav. China, 1806, 572), who was Secretary 
to the Earl of Macartney of the British Embassy, practically continues the 
record given by Staunton, and many instructive particulars will be found in 
Milburn {Or. Goww., 1813, ii., 520-42); Cooper, {Trav. Pioneer Comm..; 171); 

Murray (G/iina, ii., 337): Maepherson {l.c. 128-32). From these and such- 
like works we learn that in 1703 the imports were 100,000 lb. ; in 1721 they 
attained 1,000,000 lb., and for the hundred years 1710-1810 the aggregate sales 
by the East India Company amounted to 750,470,016 lb., valued at close on 130 
million pounds sterling. In 1722-44 the duty was fixed at four shillings a pound Taxation of 
excise, with in addition a customs’ due of 14 per cent, on the average price. From. Tea. 

1784-95 the duty was graduallyreinitted until it fell to 12^ percent. Unfortunatelj'- 
in 1795 the old course of raising money by taxing tea was again resorted to and 
steadily augmented uxitil in 1819 tea siistained a duty of 100 per cent, and in 
consequence the sales stood stationary at 21 million pounds. But by an Act of 
Parliament the East India Company’s monopoly was abolished ; unrestricted trade 
stimulated competition and reduced the price very greatly. At the same time the 
duty was lowered to from l5. 6cZ. to 3«. a pound according to quality. In 1856 
the duty became Is., in 1867 it was 6d. a pound, and in 1906, 6d. a pound. 

Species and Varieties of the Tea Plant.— -In the , first days of tea planting Species and 
in India, though the presence of a wild tea plant was regarded as an indica- Varieties, 
tion of the suitability of the land, the wild plant itself was not viewed with 
favour as the stock to be employed. In fact, as already pointed out, the opinion 
was expressed most strongly by all or nearly all the experts of 1834-7 in favour 
of imported Chinese stock. 

While that is so it may be said that for the past thirty or forty years the 
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planters have deplored the day when the so-called Chinese tea plant was brought 
to India, At present no planter -would for a moment dream of planting China 
tea, few would even grow the hybrid, while the majority would cultivate but 
one only of the several so-called indigenous stocks. The China plants imported 
in the early years of the industry still exist, however, and have furnished the 
seed for a considerable part of -the present tea area. In consequence of the 
crossing of the Indian and Chinese plants there has come into existence the ex- 
tensive series of so-called hybrids. Perhaps the clearest conception may, there- 
fore, be obtained by an attempt to classify the forms, as near as may be possible, 
on botanical standards. 

In a paper read by me before the Royal Horticultural Society (to which 
reference has already been made) I have given my views in some detail. Link 
{l.c. ii., 73) was the first botanist who de^itely placed the tea plant under the 
genus ©rH», and as already observed he recognised two forms, viz. o. TUt‘a 
and e. vividiH. There would seem, however, no great advantage in regarding 
the forms indicated as anytliing more than varieties if not cultivated states of 
one species. Thus ; — 

Assam Tea. Camellia Thea, Link, Vm. (ct.) viridis ; Thea viridis, Ltnn., Sp. PZ., 1762, 735; 

Green Tea, Lettsom, Nat. Hist. Tea Tree, 1799, pi. 1 ; T. viridis, Hayne, 
Qewdchse, 1821, vii., pi, 29; Booth, Trans, Eort. Soc. London, 1830, vii,, 558; 
T. aasamica, Masters, Journ. Agri.-Hort. Soc. Ind., hi,, 1844, 63 ; Assam Tea, 
Wall., Journ. As, Soc. Beng., 1835, iv,, 48, pi. 2 ; 0. ? Scottiana, Wall., Cat., 
3668; Thistleton-Dyer, Journ. Linn. Soc., 1873, xiii., 329 ; etc., etc. 

Under this I assort the following races and cultivated states : — 

1. Assam Indigenous — This has the mature leaf ranging from 6 to 7| 
inches in length, and from 2|- to 2|- inches in breadth. It contains about 16 
veins on each side of the midrib. In passing it may be here observed that the 
value of the number and condition of the veins in the classification of the culti- 
vated races of tea, was first pointed out in the Pests and Blights of the Tea Plant 
(ed. 1898, 15, 46-9). But there are numerous subraces of the Assam stock, 
such as the Singlo, Bazelona, etc. Collectively they are the most highly prized 
and most widely cultivated of all the Indian forms of the tea plant. It is, how- 
ever, somewhat curious to read in Ovington’s Voyage to Suratt (1689, 308) that 
three kinds of tea were in his time conveyed from China to India, namely, “ Bing, 

Singlo. Singlo and Bohe.” This is apparently the first mention by a European writer 

of “ Singlo,” and the surmise naturally arises, how came that name to be given 
to one of the best of the Assam indigenous plants ? 

2. Iiushal — Sometimes called “ Oachar Indigenous ” or “ Light-leaved 
Manipur.” Under favourable conditions this forms the largest leaf of all the 
Indian tea plants. It has been measured from 12 to 14 by 7 J inches and 
recorded as possessing from 20 to 24 veins. It is not found wild outside the 
Lushai hills and South Cachar, It is a rather delicate plant and will not safely 
bear the hard pruning which may be given with impunity to other teas, 

3. Kaga Tea. — This has a long, narrow leaf, generally from 6 to 9 by 2 to 

inches, with ‘as a rule from 16 to 18 veins. It is very little cultivated except 

in one or two gardens on the borders of the Naga hills, such as Amguri, but is 
reported to be often used as a crossing stock. 

4. Manipur. — This is the wild tea of the Native State of that name. It exists 
there purely and simply as a forest plant, the seed of which, but zrot the leaf, is 
valued. It is now grown fairly extensively in Cachar and some parts of Assam. 
It is a larger, coarser and broader-leaved plant than the Assam indigenous. The 
avei-age mature leaf is from 6 to 8 inches in length and to 3| niches in. 
breadth and usually contains 22 veins. 

5. Burma and Shan — Too little is known of these teas to allow of their 
critical separation from the Manipur plant. The leaves are smaller, thicker, 
more acutely serrated and distinctly more elliptic in shape than with the other 
teas. The plant in question has possibly been grown for centuries more as a 
vegetable than as a source of the beverage. This circumstance may be found 
to have produced properties -with which we are at present not familiar. (See 
p. 235 under Letpet.) 

6. yunnan and China.— Eortune {Three Years^ Wanderings in China, 1847, 
68) speaks of the country south of the Yang-tse-Kiang as the region of Chinese 
T. air/rWs. the tea being shipped from Shanghai and Ningpo. Crawford {Journ. 
Bmh. to Siam and CoohinrOhina, 1820, ii., 264) speaks of the plant seen by 
him having leaves “ twice or three times the size of that of .Bohea tea.” 
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Var. (|8) bohea; Thea hoTiea, Linn., l.c. 1Z4.‘, I^ettsom, Z.c, 41 ; Hayne, 
l.c. vii,, t. 28 ; Bot. Mag., 1807. xxv., t. 998 ; etc., etc. The Bohea Tea of Fortune 
and others ; the Hybrid Tea of Indian, tea-planters. 

Fortune {l.c. 197-224) found this as the chief plant m the great blaek-tea 
country of Fuh-kien, the tea which is shipped from Canton and Hohgkoiig. It 
is a small-lea, ved plant with not more than 12 to 14 veins on either side of the 
midrib. It is freely admitted by planters to be a cross between and 

the plant presently to be indicated. 

Var. (7) strieta ; this is the form represented in the Limnean Herbarium 
by a specimen, No. 1,_ but which bears no name nor any record. It is also 
the T. citusMu in Petiver (Mils. Bar. Nat., 1695, n. 983, in Brit. Museum) ; 
'rhi-M sU-wtit, Hayne {I.O., 1821, vii., t. 27); Chinese Tea of the Indian tea-planters. 
This small bush may be seen in Indian seed-gardens flowering and fruiting freely, 
and though never pruned it preserves all its ehai-acteristics and rarely shows any 
departure toward uar. vMiUs. The leaves are thick and leathery, from 
to 2-| inches long, a,nd vary from ^Vto f inch in breadth. It has rarely ever 
more than 8 definite nerves, while vivims has 16 and &o/te« usually 12 to 14. 
It is essentially a bush, and even if given the chance it rai’ely if ever cakes the 
poplar-tree form of the other races. No one has recorded the existence of this 
plant in a truly wild condition ; and what is much more curious, it is more 
abrmdantly represented in herbaria as coming from India than from China. 

Var. (5) lasiocalyx ; T. lasiocalyx. Planch., MS. ; T. viridis. Wall,, Cat., 
n. 979 ; ? ? O. axillaris, Roxh., MS. (Bot. Beg., t. 349_, for description). This 
interesting form appears to have been met with alone in Malacca and Penang, 
and is perlaaps the most tropical of all the forms of eawteuia actually cultivated 
as tea. It seems probable that it may have originated by hybridisation with 
var. KiritUfi some of the better known forms of tea, such as uar, atvMa. In this 
light the suggestion above made that it may be the plant Roxburgh designated 
as c. avainarim becomes of more than botanical interest. At all events both the 
locality and description given by Roxbrngh suit uar. to a remarkable 

degree. This is the plant seen by Griffith at Pringett near Malacca. 

In order to obtain the true value of the characters above indicated that are 
dependent on the veins of the leaves, it is necessary to examine the shoots which 
spring directly from old wmod, that is to say, shoots low down on the stem. Of 
the Manipur and Assam plants — those in most favour in India at present— it may 
be said that the former is much more hardy than the latter and should accord- 
ingly be used wherever liability to drought exists. The Assam gives, however, 
a thinner and more delicate leaf with more flavour, and the value of the tea made 
from it is decidedly greater. All hybrids, so Dr. Harold H. Mann affirms, should 
be avoided ; in other words, all plants that show from 10 to 14 veins — the inter- 
mediates between uar. virMis and strieta. [Gf. Pests and Blights {1st ed.), 42-50 ; 
Mann, Faxtora Deter, Qiiality of Tea, Ind. Tea. Aasoc., 1907, No. 4.] 


Hybnd Tea 
of India. 


Chinese Tea 
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EARLY ENDEAVOURS IN INDIAN TEA-PLANTINQ. 

Discovery of Tea Plant in India. — Difficulties having arisen with Harly Bn- 
China, the British Government realised the danger of having no other deavours. 
source of tea supply than China. They accordingly interested the East 
India Company in an efEort to produce tea in India. Sir Joseph Banks, 
in 1788, recommended Warren Hastings to attempt its cultivation in introduction of 
Bihar, Rangpur or Kuch Bihar. It appears to have been discovered 
in Assam, perhaps originally by Major Bruce, subsequently in Manipur by in India. 

Mr. Scott, somewhere between 1821 and 1826, but little attention was 
paid to that circumstance until some years later. Lord William Bentinck, 
Governor-General of India, in a Resolution dated January 24, 1834, 
warmly took up the matter of Indian tpa cultivation. A Committee was 
appointed by him, with Dr. N. Wallich as Secretary, to report on the 
most hopeful situations for an experimental cultivation. Mr. G. J. 

Gordon, of the firm of Mackintosh & Go., was dispatched to ■ China to , 
procure seed, to collect information, and to bring to India Chinese cultiva- 
tors. He was, however, shortly after recalled b^ecause wild tea had been 
re-discovered by Jenkins and Charlton iti Assam. But had Bruce and 
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Scott’s discoveries received the attention they deserved, Gordon very 
possibly would never have been sent to China. As it was, Wallicli 
refused to believe that even Jenkins’s plant was the true tea plant until he 
Appointment of had a Sample of tea made from it and sent to him. In due time a Com- 

aj comnussion. n^iggion was appointed to visit Assam in order to report on the discovery 

of Indian indigenous tea. It consisted of Drs. Wallioh, Griffith and Mc- 
Clelland. They could not agree as to the plant, but for the purpose of 
the Government experiments recommended that the Himalaya should 
be first tried, then Assam, and lastly the mountains of South India. 
They then added that “ the China plant and not the degraded Assam 
Black and plant” should be experimented with. The controversy about black and 

•OreenjBeas. green tea and of the separate plants from which these were supposed 

to be made was doubtless the will-o’-the-wisp that largely influenced 
Wallich to lay down the dictum that the Indian plant was a Camellia 
and not a Tliea — a distinction, as has been shown, without a difference, 
and one which greatly retarded the Indian tea industry. Unfortu- 
nately for Wallich his so-called Camellia has since proved very much 
more valuable than the Then, the merits of which he extolled and which 
alone, in his opinion, should have been cultivated. It may be here added 
that it is remarkable, when so much difference of opinion prevailed and the 
existence of wild tea in Assam had evenbeen challenged, that no one thought 
of drawing attention to the specimen of the tea plant from Malabar 
preserved in the Sloane Herbarium. Had this been done, we should in all 
probability have been told the history of that sample more definitely than 
we are ever likely now to learn, and at the same time a fuller conception 
of the Chinese tea plant would have been obtained than possessed by 
Wallich and others, who denied that the Assam stock was the true tea- 
yielding species. 

Different Wallich, Royle and Falconer (Jowm. Ms. 1834, hi., 178-88) 

to loSoL upheld the Himalaya as the preferable locality, while Griffith and Mc- 
Clelland urged the claims of Assam, which they regarded as the indigenous 
habitat of the plant. In guarded yet unmistakable language Griffith gave 
his opinions, even though these were mimical to the views of his superior 
and colleague, Dr. Wallich. Gordon was in consequence re-depnted to 
China, and on his return to India with a supply of plants, seeds, etc,, he 
resigned his connection with the Commission without having written an 
to account of his journeys in China. A third mission to China (the expenses 

“ of which were partly borne b}'' the Royal Horticultural Society of England) 

was organised and successfully conducted by Mr. R. Fortune, who wrote 
in cousequeiice, Three Years' Wanderings in Gkina (1847), Tea Districts of 
China (1852), and A Residence Among the Chinese (1857). These works 
contain full particulars of his studies of the Chinese industry, as also 
details regarding the plants, seeds, etc., conveyed by bim to India. 

Ciontinumg this brief sketch, it may be added that in India itself a nninber 
of books and reports on tea appeared in rapid succession, from about the date of 
the Tea Commission’s report. [Gf. Griffith, Bept. of Tea Plant in Upper Assam, 
lS3j5 ; C. A. Bruce, Bept. Manuf. Tea and Tea Plantat, in Assam, in Edinh. Nev> 
Phil. Journ., 1840, xxviii., 126-61 ; also Aco. Manuf. Black Tea, 1838; Kobiusou, 
Assam, 1841, 127-8; Charleton, Oorresp. regard. Disc. Tea in Assam, 1841 ; Boyle, 
Tea in Himal., Prod. Bes. Ind., 1840, 267-311 ; Jameson, Tea in Kangra, 1853 ; 
also Bept. Govt. Tea Plantat., raJoum. Agri.-B.ort. Soe. Ind., vi., 81 ; Wmgrove, 
Assam Tea, 1870; Cochran, Ind. Tea, 1872 ; Campbell, Profit. Cult. Tea, in Journ. 
Soc. Arts, 1872 ; Money, Cult, and Manuf. of Tea (1st ed.), 1874 ; Claud Bald, Ind. 
Tea, its Cult, and Manuf., 1903 ; Bamber, Chem. andAgri. of Tea, 1893 ; also Bept. 
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on Ceylon Tea Soils, Colombo, 1900 ; Schulte im Hofe, Tropenpflanzer, 1901, ii- 
{Beih.), 37-11 7-] These may, therefore, be viewed as amplifying the citation of 
more or less botanical publications mentioned in the opening paragraph. But 
it is essential to mention still two other works, viz :—(«) Bretsehneider’s History 
of European Botanical Discoveries in China — a truly stupeixdouss volume which 
reviews and indeed often quotes very fully most of the scientific authors who 
have written on the Chinese Tea Plant. And lastly (6) Prof. J, J. Rein’s 
Industries of Japan, 1889, which gives a delightful sketch of the early history 
and modern development of the mdustry in that country. 

Numerous reports were issued by the Government of India, from the 
date of the appointment of Mr. C. A. Bruce in 1836, as Superintendent 
of their Assam plantations, to the time when they ceased in 1865 to have 
any direct interest in tea. These made public the discoveries accomplished 
and the experience gained. It had been freely announced that when the 
industry no longer required the fostering care of Government, it would be 
handed over to private enterprise. The progress in Assam was such that 
long before Government could resign their Himalayan plantations they ° 

had retired from Assam. It may be here mentioned that the first ludusbry. 
sample of Assam-made tea was sent to England in 1838. From that 
date the progress was rapid. The other day, while examining the 
numerous papers on tea preserved in the India OjSice, I came across 
what purports to have been the first fly-leaf of a commercial sale of tea 
made by Government. It is signed by Mr. Thos. Watldns, Superintendent 
of the Government Plantations, and endorsed by N. Wallich, M.D., 
Superintendent H.C. Botanic Gardens. It is dated Jaipur, Upper Assam, First saiss. 
March 5, 1841, and headed, “ A No\"el and Interesting Sale of Assam 
Teas — the First Importation into the Calcutta Market.” That circular 
{reproduced, Journ. Roy. Hort. Soc., 1907, xxxii., 69) announces, in fact, 
two parcels of tea ofiered for sale, namely thirty chests manufactured by 
the Singhf 0 chief Ningroolla, and ninety-five the produce of the Government 
tea plantations. It may thus be noted that the Singhfos were actually 
manufacturing tea in Assam at the very time apparently that Wallich 
•challenged the production of tea as the evidence necessary to convince 
him that the Assam indigenous plant was the true tea-yielding species. 

First Public Tea Gardens. — The Sibsagar (Jaipur) plantations of the Assam 
Government were sold in 1840 to the Assam Company — the first tea 
concern, and to this day very much the largest Company in India. It was 
anything but prosperous during the first 15 years of its existence, and 
its shares fell so low that they could hardly be sold. But about 1852 it 
began to improve, and with that success the tea industry appeared so 
promising and attractive that speculators eagerly rushed into it. The 
discovery of the indigenous tea in Sylhet and Cachar gave the impetus cacharaad 
for an expansion of the industry into the Surma valley, and in a few years ^antatioiis. 
thereafter the whole of the upper portions of the province of Assam (both 
the Brahmaptura and Surma valleys) might be described as converted into 
a huge tea plantation. About this time ( 1853-5) tea-planting was organised 
in Darjeeling, and shortly after followed Chittagong, Chota Nagpur and parjeeimg 
the Duras. Ultimately tea cultivation spread over every district of India 
where there was the least hope of success, but with a rapidity that was 
certain to culminate as it did in the great disaster of 1865-7 . It is needless Dis^ter, 
to dwell on the causes of that disaster, but the reader is referred to Mr. i^eo-T. 
(afterwards Sir) John Ware-Edgar’s full-report. It was, briefly, a natmal 
consequence of reckless impetuosity, ignorant supervision and positive 
dishonesty. Fortunes were made by the few who realised that the tide 
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would turn. The better situated gardens were purchased for fewer 
rupees than they had cost pounds sterling to construct. NeAV companies 
were formed to work these and with the avowed purpose of growing tea 
for its own merits, as a commercial article, and not for the purpose of 
selling gardens at a profit. Out of these trying times the industry rose 
Marvellous ou a firmer foundation, and the subsequent prosperity is one of the marvels. 
Prosperity. modem Commerce. 

It is not known how much money the Grovernment of India actually 
spent, from first to last, in their efforts to ingraft the tea industry 
on India, but it would appear that Gordon’s missions to China and the. 
expenditure of the Indian Tea Commission came to close on £18,000. If 
we assume that sum to have represented but one quarter of the total 
expenditure actually incurred, the result might still in perfect fairness he- 
characterised as one of the most profitable undertakings of the Administra- 
tion of the Empire of India. There has been organised a new industry 
the value of which may he judged of from the following circumstances : — 
Tea now occupies half a million acres of land formerly waste, and of this 
64 per cent, are in the province of Assam ; the industry now gives lucrative, 
employment to close on 600,000 persons : the capital invested in it comes 
to well over £20,000,000 : the first exports (1838) amounted to 488 lb., 
and in 1904 they stood at 200 million pounds valued at, say, £6,000,000 ; 
still further, it may he claimed that, as an offshoot of the Indian industry, 
Ceylon has been saved from absolute bankruptcy by the substitution of 
tea for coffee ; and lastly that India and Ceylon have given to England 
a regular supply of a much purer and infinitely cheaper article than it 
formerly received from China (see p. 240). 

CULTIVATION OP TEA. 

{Contributed by Hakold H. Mann, D.Sc., Scientific Officer to the Indian 
Tea Association, pp. 218-39). 

The object to be attained m tea-planting is the production 
on the tea plants of a constant succession of young shoots throughout 
the season. The youngest leaves on each shoot only are capable of being 
made into tea, and hence it is easy to see that the growth of tea occupies 
a unique position among agricultural industries. Few of these concern 
themselves, except indirectly, in the production of leaf : still fewer limit 
the crop on a perennial plant to the youngest shoots. To obtain the results 
needed, the methods applied have a very special character, which has; 
made tea-planting one of the most technical of those industries which 
depend on the culture of the land. 

Past Failures. — The first years of tea-planting in India were, for 
the reason just indicated, almost a hopeless failure. A very Small crop 
was obtained, the leaf was plucked when too old, and a large part of the 
tea was hence all but unsaleable,, and the early planters had to buy very 
dearly the experience which has made the tea industry such a great and 
profitable speculation. In Assam, till 1848, continual losses occurted ; 
from that time for the next four or five years the Assam Company^ the 
pioneer and only company in the province, just succeeded in paying its 
way ; thereafter, tea culture became exceedingly profitable, and if checks 
were received, such as the memorable panic of 1866, it was not owing 
to the character ,of tea culture, but rather to financial dealings in Calcutta 
and in England, coupled with certain fraudulent operations oh the spot. 
ThongJi tea culture has been a profitable industry .since 1853, yet the 
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methods adopted have been contimially improved. So far as the plants Oontinuons 
are concerned, the methods of pruning, of plucldng, of cultivation in 
general, have constantly been ameliorated, and the improvement is still 
going on. The result is shown in the increase of crop ; in 1873 the crop 
in Assam was roughly from 250 to 280 1b. per acre, and in 1904-5, in 
Assam, Cachar, Sylhet and the Duars, it ranged between 450 and 500 lb, improvea 
per acre, and, as a rule, the leaf plucked was finer and more capable supe^rfor 
of maldng good tea than at the earlier date. The manufacture of Quality, 
the leaf has undergone a total revolution ; the rolling by hand, as also 
the drying or firing over charcoal (and the attendant evils and risks of 
these methods) have been entirely abandoned. Since the introduction of 
the first feeble efforts at manufacture by machinery in the early ’sixties, 
stage by stage the older methods have disappeared, and now the work in a 
tea-factory is or can be made, in a very large measure, an automatic process. 

Space cannot be afiorded to trace the development of tea culture 
and manufacture in India from the earliest to the latest stages, interesting 
though such a story would be : all that can be attempted here is to state 
the most approved conditions for the culture of the tea plant, to describe 
the methods adopted in planting and maintaining an estate, and to give 
some account of the principles of manufacture at present in vogue. 

Localities and Climates. — ^The most suitable localities for the selection oi 
culture of tea have been, from the beginning, a source of fruitful dis- 
cussion. Already in 1836, of the men best qualified to judge, some 
maintained that the North-West Himalaya with a temperate climate and 
occasional frost would be found the ideal situation : others, that Assam, 
where the plant had been found apparently indigenous, possessed con- 
ditions very similar to those of the best tea districts of China : while the 
equable climate of the Nilgiris was also recommended. Truth to tell, 
there were elements of vantage, in all these localities. The ideal tea 
climate, however, is probably that of Upper Assam, and perhaps of Cachar 
— ^those districts, in fact, where the apparently indigenous tea had been 
discovered. The hilly colder districts of Darjeeling, Knmaon, the Nil- 
giris and of the Kangra Valley have produced very successful plantations, 
but in all these the crop per acre is very considerably smaller than that 
of Upper Assam, though this smallness of crop is often (though not always) 
compensated for by an increase in quality in the tea. On the other hand, 
very satisfactory results have been achieved in the hotter and drier 
districts of Lower Assam, of Sylhet, and in a less measure of Chittagong ; 
but here the tea produced has alw'ays been inferior in character. Tea 
requires, in fact, neither a tropical nor a temperate climate, but a sub- 
tropical one, with a fairly moist atmosphere throughout at least the 
greater part of the year. In point of temperature the best growth is Temperature, 
produced with a daily variation of temperature, say, from 75° to 85° F. 

If it goes far above the latter point, damage results, unless the high 
temperature is accompanied by very moist conditions : the highest shade 
temperature usually reached in Upper Assam is from 95° F. to 98° F., 
and this always during the rainy season. Only very slow growth, on 
the other hand, takes place much below 70° F., and though plucking 
continues in many districts when the daily maximum does not reach this 
point, yet the intervals between the crops of leaf become very long. 

During part of the year, almost all over the Indian tea area, no plucking 
is attempted, and then the temperature may go, down almost to freezing 
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point without damage. Frost, however, always blackens the leaves, aiicl, 
if severe, damages the younger twigs on the bush. As to rainfall, the 
distribution is of more importance than the amount. Sixty inches per 
annum, well distributed, is ample. The best Indian tea areas receive 
about one hundred inches, though there are many on which a much 
greater amount falls. This rainfall should, however, occur, as far as 
possible, throughout the year. A long drought, at any season, is fatal, 
and this fact has had a good deal to do with the comparative failure of 
both Chittagong and Chota Nagpur as tea districts. 

Situation and Soil. — Equally important with the climate in 
determining the suitability or otherwise of a locality for tea culture 
is the character of the situation and of the soil. Early in the history 
of Indian tea there was a considerable prejudice, doubtless drawn from 
the accounts of Chinese travellers, in favour of planting on hills or steep 
slopes. But there was really nothing in the preference: if the soil is 
suitable, it is better on flat than on sloping land, especially if the latter 
faces south or south-west ; if the land is not suitable, it is certainly no 
more so on a hillside than on the level. Nowadays it is recognised that 
the flatter the land the better, other things being equal. 

There are two points in connection with the physical texture of the 
soil which are essential, if tea is to be successfully grown. It must first 
be well drained, and secondly it must be easily penetrable by the tea- 
roots. A hard and waterlogged soil are equally fatal to successful 
tea culture : in the former case the bushes cease to yield, and become 
the prey of disease ; in the latter they die out. It may be said that 
tea will grow in almost any sod provided it be well drained, but it flourishes 
best in a light, sandy, deep loam. If the physical texture of a clayey 
soil is such as to give it the porous and soft character required (as is often 
the case in South India and in a large area in the Duars), it may form ex- 
cellent land for tea culture. There are two classes of soil specially to 
be avoided ; first a stiff clay, of any kind or colour, impervious to rain 
and which cakes or hardens in the sun : and second a very loose soil over- 
lying gravel, which in the absence of regular and very constant rain will 
ultimately produce a stunted bush yielding little leaf. Wherever the 
land is deep, moist, fairly porous, well drauied or drainable at all seasons, 
and with a sufficiency of plant-food, the tea is likely to do well, so far as 
soil conditions are concerned. 

Chemically, tea demands a rich soil, and has usually, except in the 
south (where old coFee land has been employed), been planted on virgin 
soil, either forest or grass land being utilised for the purpose. Where 
the attempt has been made to put it out on soil previously used for the 
cultivation of sugar-cane or cotton, it has almost uniformly grown very 
badly. It refuses to flourish where houses have long stood, even though 
the soil may be quite rich, but this is possibly largely due to the hardening 
and compacting of the soil. Exception being made of special conditions 
such as that just described, and provided the physical character of the 
land is equally good, the luxuriance of tea seems to vary directly with 
the amount of organic matter and nitrogen in the soil. In virgin soils 
these two constituents seem, in India, to be closely proportioned to one 
another. Excess of vegetable matter leads to the production of a large 
crop of weak, watery tea without flavour ; on the other hand, a soil deficient 
in these constituents produces only a small crop, and, moreover, the 
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plants will almost certainl5rbe attacked by blights at an early age. Mncli 
controversy lias arisen as to the cause of flavour in the tea, produced from Eeiation of 
certain soils, notably those of Darjeeling, and it now seems, most probably, 
to be connected closely with the presence of relatively large quantities of 
phosphoric acid and potash in the land. Other causes complicate the 
question, but it is almost certain that the mineral plant- food constituents 
hold a very important relationship to flavour. The presence of more than 
a very small quantity of lime in a soil seems almost fatal to successful 
tea culture : the average amount present in India is under 0-2 per cent. 

CHEMICAL CHARACTERISTICS OP TEA SOILS.— Assam.-— The soils actually Assam, 
miclex’ tea culture at present in India are of very great variety. In the 
Brahmaptura valley (Assam), while all the tea land is alluvium, the best results 
have been obtained on fairly light, red, rather coarse sand or silt, or on the 
stiffer, older, and redder alluvium which forms small plateaux in certain districts 
(Tezpur, Bishnath). The following are typical analyses, the samples having 
been taken from the surface to 15 inches deep : — 


■ 

Virgin 
Grass Land, 
Upper 
iVssam. 

Virgin 

Forest Land, 
Upper 
Assam. 

Virgin 
Bamboo 
Forest Land, 
Upper 
Assam. 

Virgin 

Forest Land, 
Upper 
Assam. 

Older 

Alluvial 

Plateau 

Land, 

Assam. 

Organic Matter, etc. 

6-75 

5*75 

3*76 

2*87 

7*40 

Oxide of Iron 

2-95 

3*11 

1*72 

0*91 

5*03 

Alumina 

5-74 

0*95 

3*29 

2*13 

10*77 

Lime 

0-09 

0*11 

0*06 

0*04 

0*09 

Magnesia . . . . 

0-72 i 

0*74 1 

! 0*47 

0*18 

0*62 ' 

Potash . , . . 1 

0-38 1 

0*26 1 

0*16 

0*10 

0*58 

Soda . . . . 

1 0-19 

0*28 

0*24 

0*02 

0*18 

Phosphoric Acid . . 

1 0'08 

0*06 I 

! 0*05 

0*03 

0*05 

Insoluble Silicates 

83*10 

82*74 

90*25 

93*72 

75*38 


100*00 

100*00 

100*00 

100*00 

100*00 

Nitrogen 

0*14 

0*12 

1 0*09 

0*09 

0*13, 


Cachar and Sylhet . — The tea in the Surma valley (Caehar and Sylhet) Oachar and 
was originally planted almost entirely on small hills {teelas) which occur over Sylhet. 
almost all these districts, and which were surrounded by low-lying flat land, 
often swamp. Much of this low land was in later years found to be perfectly 
capable of drainage, and when drained formed very rich beds, sometimes of 
peat, sometimes of black soil highly charged with organic matter. Tea has 
been found to flourish exceedingly on these so-called “ bheel ” soils, which pro- 
duce enormous crops of low-quality tea. In Sylhet in addition to these types 
of land, much tea has been planted on plateau land very similar to that in the 
Brahmaputra valley. The “ teela ” and “ bheel” soils of Cachar and Sylhet are 
typified in the following analyses: — 


— 

Virgin ■ 

“ Tcela ” 

■ soil, 
Cachar. 

“ Teelg,'” 
soil, 
Oaehar. 

■ Peat 
- " Bheel ” 
soil, 
Sylhet. 

■Peat . 

“ Bheel ” 
soil, 
Cachar. 

"Bheel" 

soil, 

Oachar. 

Organic Matter, etc. 

10*15 

6*33 

61*76 

40*66 

15*92 

Oxide of Iron 

5*19 

2*90 

0*95 

1*26 

3*52 

Alumina 

4*34 

6*06 

5*84 

11*57 

9*68 

Lime . . . . 

0*09 

0*06 

0*10 

0*07 

0*21 

Magnesia . . 

0*72 1 

0*33 

0*28 

0*34 

1*14 

Potash 

0*60 

0*32 

0*31 

0*58 

0*79 

Soda 

0*22 

0*14 

0*21 . 

0*20 

0*27 

Phosphoric Acid 

0*11 

0*06 

, 0*26 

0*25 

0*12 

Insoluble Silicates 

78*68 

84-80 

1 40*29 i 

45*17 

68*35 

Nitrogen . . 

100*00 

0*21 

100*00 

0*12 

xoo-oo 

2*37 

100*00 

1*17 

100*00 

0*44 
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THE TEA PLANT 

The tea land of resembles than in Sylhet. 

Duars, Terai and DatieeliBg, — -The Duars and Terai, districts lying in a 
strip 10 miles or more wide at the foot of the Himalaya, south from Sikkim 
and Bhutan, contain soils of sex^eral tj^^pes. The most characteristic is, however, 
a huge bank of stifE and yet porous red soil on which lie some of the most success- 
ful tea estates in India. In Darjeeling the land differs from the foregoing in 
not being alluvium, but formed in. sttw from the rocks of the districts. It is a 
clayey and yet highly porous soil, wlxich is rich in mineral plant-food constituents. 
The following are analyses of type soils from the Duars and Darjeeling; — 


■ 

Eed Bank 
soil, Duars. 

Bed Bank 
soil, Duars. 

Darjeeltu'? 

SoU. 

Darjeeling 

Soil. 

Organic Mattel*, etc. 

8-73 

11*61 

11*78 

9*32 

Oxide of Ii'on . . 

6-27 

6*92 

7*64 

— 

Alumina . . 

10*96 

11*92 

11*78 

11-98 

Lime . . . . . , 

0*10 

0*02 

0*40 

0*15 

Magnesia . . 

1*16 

0*81 

0*91 

0-68 

Potash . . 

0*76 

0*77 

0*87 i 

0*65 

Soda . . , . 

0*18 

0*34 

0*23 

0*13 

Phosphoric Acid . . . . 

0*16 

0*11 

0*12 

0*11 

Insoluble Silicates 

71*68 

67*50 

66’27 

76*98 

Nitrogen . . 

100*00 

0*20 

100*00 

0*26 

100*00 

0*15 

100*00 

0*23 


South India. — The soils of the remainder of the districts of North India 
hardly call for remark. Those of the south country — the Nilgiris, Travaneore 
and the Wynaad — are as a whole characterised by a large proportion of clay, 
and yet by a very granular textme. They are all hill soils probably formed in 
situ. The analyses (due to Bamber) of two fairly typical soils from Travaneore 
are shown below : — 


— 

Travaneore Tea Soil. 

Travaneore Tea Soil. 

Moisture 

8*60 

10*00 

Organic Matter, etc. 

16*20 

12*00 

Oxide of Iron 

8*40 

10*00 

Alumina .... 

13*99 

16*02 

Lime . . . . 

0*12 

0*46 

Magnesia . . . . . . . . 

0*66 

1*04 

Potash . . . . . . . . 

0*11 1 

1 0*46 

Phosphoric Acid . . 

0*02 i 

1 0*02 

Insoluble Silicates and Sand 

62*00 

1 50-00 


100*00 

100*00 

Nitrogen . . 

0*36 

0*16 


PROPAGATION. — The tea plant is invariably grown from seed. 
Attempts to propagate on a large scale from cuttings or by layerings 
have never been very successful. It is difficult, in fact, to get the cuttings 
to strike, and the method of layering does not allow of rapid enough in- 
crease of plants to be ever used. The real reason, however, of the avoid- 
ance of these methods is the ease with which plants are grown from seed ; 
and for supply of seed, special bushes or even special seed-gardens are 
reserved. 

Seed. — Plants used for seed-production are allowed to grow naturally, 
without any pruning. They thus form trees up to 30 or even 40 feet high, 
more or less resembling a poplar in shape. The “ China ” plant is, how- 
ever, an exception, and rarely grows to a height of more than 10 or 12 
feet. All the forms flower in North India from September, and the fruits 
take a year to come to maturity. A second small lot of flowers often 
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forms in February and Marob.. The seed is procurable about November, seedin?. 
collected in the latter half of October, and packed for transmission in 
almost dry soil. A box containing 40 lb. of shelled seed will usually 
weigh from 120 to 180 lb. The seed does not keep well, and ought to 
be sown as soon as possible after being plucked. It has often been upheld 
that the seeds being rich in oil might be systematically collected and 
sold by the planters as an additional source of revenue. 

Nurseries . — The sowing is now almost universally made in nurseries. IJ'urseries. 
The seed, sometimes previously germinated, is deposited at either 4 or 
6 inches apart and 1 inch deep. A piece of particularly good land is selection of 
chosen, and formed into beds from 3 to 5 feet wide. Such a nursery 
must be well drained and very careful attention given to the preparation 
of the soil, which should be raked as for a flower-bed. If previously 
under tea culture, the land must be richly manured with cattle-dung. 

If the situation is hot and dry, the beds should be covered with grass 

immediately after sowing ; in any case water must be accessible for 

watering the nurseries. Forty pounds of seed may be expected to give 

about 10,000 plants, and will put about 2 to 2|- acres of land under 

tea. As soon as the young plants are visible above the surface, the -s- 

beds should be shaded by raised frames covered with grass or mats, be 

frequently weeded, and, if the weather be dry, watered in the evenings. 

As a rule, the plants sown in the nursery in November or December 
can be planted out in the following May or June (six months old 
planting), or when a year old in the following November or December. 

Preparation of Land. — In order to ensure a good result, it is necessary Prepara - 
to bestow much care on the preparation of land for tea. If it has previously of 
been under forest, the whole of the trees should be cut down, the stumps 
removed as far as possible (since many of them are liable to cause root 
disease in the tea), and the land hoed carefully all over. If grass land is 
to be planted, the roots should be carefully removed when the land is 
being hoed up. If hillsides are to be put out, it is advisable to arrange 
before planting for terraces, running along the contour of the slopes. If Terraciag 
stones exist in the soil, they should be brought to the surface and utilised Draining, 
in making the terraces. On level land the lines of drainage should be 
arranged, and, where necessary, narrow drains, 3 feet deep, put in before 
planting out the tea. 

Planting Out . — These arrangements having been completed, plant- Trans- 
ing can be commenced. In order to secure regularity, lines must be marked planting, 
out and the seedlings placed at definite distances apart along these lines. 

What these distances should be varies with the type of plant, the richness 
of the land, and the method of planting. Speaking generally it is not Lming the 
.wise to put the plants nearer than 4 feet apart in any direction, nor wider 
than 5 feet apart. If planted in rows at right angles to one another 
(square planting), this means in the one case 2,722 and on the other 1,742 
plants per acre. Four and a half feet apart is perhaps the most generally 
advisable, equal to a little over 2,000 plants per acre. In recent years Hants to aw-o. 
it has become usual to plant in rows at an angle of 60 de^ees to one 
another (triangular planting), thus making the plants equi-distant from 
each other. In this case a distance of 5 feet between the bushes gives 
a number of plants per acre about equal to that obtained at 4| feet apart 
in square planting, and is thus to be preferred. When the spacing 
and condition have been decided upon, lines should be formed, and stakes 
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placed at definite distances on these lines, to mark where holes are tO' 
be dug and the plants to be placed. Prior to planting exit a hole should 
be dug at each of the stakes at least a foot deep and 10 inches wide, 
and the young plants then removed from the nursery and deposited in 
the prepared holes. 

Period. Period of Transpiaatiag . — ^Planting may be done either when the 

seedlings are 6 months old or when the})" have been in the nursery for 
a year. Under ordinary circumstances 6-months planting is gradually 

Method. being more and more adopted. Under this system the plants are taken 

from the nursery when 4 to 8 inches high, and have a small ball of earth 
6 to 8 inches deep attached. They are conveyed to the holes which have 
been made ready, as above described, but if the ends of the tap-roots 
are seen protruding or bent they are either straightened or nipped off. 
Each ball of earth with its plant is then placed in the centre of a hole, 
loose earth filled in all round, and rammed down moderately. If the 
rain follows immediately the only attention required afterwards vdll be 
to see that weeds are cleared all round the plants, and that the surface 
earth is kept loose. If rain does not come at once, the plants will need 
watering. If planting be done -with older seedlings in November or 
December it is necessary to have a very much larger block of earth (at 
least 12 inches deep and 6 inches in diameter) attached to the root, and 
correspondingly larger holes in which the seedlings are to be deposited. 
In this case, as the planting takes place in the dry weather, a considerable 
quantity of water should be given, and a mulch of dry grass placed 
around the plants. 

Kules. In planting, according to one of the best and most recent authorities (0. 

Bald, Ind. Tea, its Culture and Manuf., Calcutta, 1903, 69), the following rules 
should be ob.served, viz. : — 

; (a) The end of tap-root may be cut clean off, but it must not be bent or 

doubled up. 

“ (&) The f)lant must be placed so that the collar is level with the surface 
of the groimd. . If placed too high, some of the roots will be exposed ; if too 
deep, the bark of the stem will be injured by being buried. The plant should be 
at the same depth in the ground as it was in the nursery. 

“ (c) The laterals should he spread out, not driven into a clump round the 
tap. ■ • 

‘‘ Tlie hole shoxild be only one-third filled with earth, xvhich is then pressed 
round the plant by hand ; one-third more filled and trodden or rammed moder- 
ately, and the remaining third filled in but left quite loose.” 

Drainage . Drainage. — Mention lias alreatly been made of the necessity for drainage 

^Tatiire and Oil most tea soils. On the flat or nearly flat land, the drains should be at 

Direction oi. 3 (^ecp, as narrow as possible, banked up a little on the sides 

to prevent the water running off the surface into tlie drains, and should 
follow the natural course of the drainage of the land. For ordinary tea- 
soils they should be from 30 to 60 feet apart. On slopes the object 
of the drains is not only to cause percolation of the water, but also to 
prevent wash of soil. They should hence run along the contour of the land, 
and be slightly banked up on the upper side. At intervals, main drains 
(running down the slope and thus crossing the contour drains) will be 
leqxiired to carry away the water. [Cf. Mann, Treat. Deter. Tea in Ind., 
Tea Assoc., 1906, No. 4, 8-12.] 

Hoeing. Hoeing. — In all the districts of Northern India it is found that careful 

hoeing of the land is needed from the early days of the plantation, both 
in order to prevent the growth of weeds and to keep the surface of the 
land loose. With yoxmg plants the principal cultivation (apart from 
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keeping tlie weeds down) is done by frequent loosening of tke soil to a 
depth, of 3 inches and for a distance of 12 inches round the bushes. Among 
tea more than 2 years old, the following hoeings may be said to be usually 
required : — 

(а) A deep hoeing at the commencement of the annual dry weather Number of 
— at least 8 inches deep — should be given. This preserves the moisture 

in the lower layers of the land, during the drought which follows, as 
well as softens the soil and thus prevents the formation of a hard pan 
near the surface. 

(б) Erom 4 to 6 light hoeings per annum. Each of these loosens 
the soil to a depth of about 4 inches. They should take place at intervals 
of about 6 weeks. 

In South India and Ceylon, owing to the extremely granular character 
of the soils, and to the fact that there is no long season of drought such 
as is experienced in Northern India, much less cultivation of the land 
is done than that above recommended, the hoeing being replaced in a 
great measure by hand-weeding. 

Manure. — Manuring is not usually needed for some years after a Manuring, 
plantation is started. Nitrogenous fertilisers are then principally required, 
best in the form of organic manures, and nothing is better than cattle 
manure, if it can be obtained. The cattle manure generally to be had ramyara 
in India is extremely poor, and so twenty tons per acre would not be an 
excessive dressing. Little more than a third of that quantity of good 
stall-fed dung would be of equal value. With the cattle manure all the 
waste materials of the tea estate, such as the wood-ashes (if wood is burnt 
in the factory), the thatch, the sweepings from houses, etc., are mixed and 
heaped together in special manure sheds and thus made ready for use. This 
so-called cattle manure is best applied early in the year, before the first 
hoeing of the season. In defa^t of cattle manure, oilcake — usually ohemioai 
from castor or rape seed — ^has given the best results, and is now used 
largely both in the districts ot North and South India. It is commonly 
applied broadcast, at the rate of about half a ton per acre. In Ceylon 
a good deal of artificial manure — chiefly superphosphate and basic slag 
with or without sulphate of potash — has been and is being used, but the 
application of such manures has been elsewhere on a very limited scale. 

[Cf. Pests and Blights, etc., 119-34; Mann and Hutchinson, HeeleaJca 
Exp. St., Assam, in Ind. Tea Assoc., 1907, No. 2.] 

In recent years very good results have been obtained by green manuring. Greea 
The plant chiefly employed in North India has hitherto been Phaseoliis 
M'migo, which is sown broadcast in April or May at the rate of 40 lb. 
of seed per acre, and is hoed into the land after 6 to 8 weeks. Other 
plants have been suggested for the purpose, and from recent experiments 
it seems probable that good results may be obtained with CrotalarUi 
striata and Seshania cannaMna. In Ceylon the best returns have 
been given by the use of Crotalaria striata as a green manuring 
crop, but the ground-nut [ArachLs hypogma) has also been employed. 

Stumps of the dadap tree {JErythrina lithosperfna) have been planted siiaae*tree3. 
and the growth periodically pruned off and buried. It is essential, how- 
ever, that the stumps should not remain in the tea for more than 
. one year, as otherwise they are very apt to cause stump-rot, due to the 
fungus JtoseJMnia racUciperda. The leguminous bush Tephrosia 
Candida has been used similarly, in India, but this is grown from 
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seed, and tlie buslies retained in the land for 3 years. [Cf. Mann and 
Hutchinson, Green Manuring in Tea, l.c. 1906, No. 2.] 

Certain trees growing among tea are found to be beneficial. The best 
of these is Alhizzia stipulata, but Dalherf/ia assmniea has given 
similar results. These are planted from 40 to 60 feet apart throughout 
the garden. The lower branches are annually removed, so that the shade 
given may be as light as possible. \Gf. Pests and Blights, etc., 136-47.] 

Prtfja//j,g'.-~The pruning of tea is an extremely technical process which 
can hardly be adequately described in a general notice such as the present. 
In nearly all the Indian districts it is an annual operation, and in 
North India is always carried out between December and March. In 
South India and Ceylon the time is not nearly so fixed, but if possible 
it should be always done during the non-growing period of the plant. 
Commencing with a tea seedling, one of the best systems of pruning on 
the plains of India is perhaps as follows : — After the tea seedlings have 
been on the ground 1 to 6 months (according to whether they have 
been planted out at a year old or at 6 months old respectively) they 
should be cut down in December or January. If of the “ Assam ” in- 
digenous type this should be not lower than 6 inches from the ground ; 
if of the “ Manipur,” 6 to 8 inches. Each plant ought then to throw 
out, from the stump, 3 or 4 stems, which are allowed to grow for 2 years 
before being pruned again. Then when they are 3 years old from seed, 
they are cut at 14 to 18 inches from the ground. After this, each year’s 
pruning will be at a point from 1 to 2 inches above that of the previous 
year (light pruning), until the yield begins to diminish, when it will be 
necessary to cut back to 12 to 15 inches from the ground (heavy pruning). 
This ought not to be necessary till the bushes are more than 10 years 
old. At a later age, if the bushes are found to give a very low yield, it 
may be necessary to go even lower than this, and even in extreme cases 
to cut the bush down level with the ground (collar pruning), but this 
should not be necessary till after many years, if the garden be properly 
cultivated, manured and plucked. 

In light pruning it is important : — 

(а) To leave only a small length of new wood, say not more than 
2 inches all over the bush. 

(б) To cut the shoots at the sides of the bushes to the same length as 
those in the middle. 

(c) To remove everything which is not likely to yield a new vigorous 
shoot in the following season. For example, remove all dead branches, 
all gnarled twigs and crow’s-foot formations (clumps of imperfectly formed 
shoots), all trailing shoots on the outside of the bush, and all small useless 
twiggy shoots throughout the bush. 

At high elevations growth is very much slower than in the plaiiis, and 
heavy pruning will naturally be much less frequent than under ordinary 
conditions. And moreover there appears no doubt that growth made 
immediately after heavy or collar pruning gives a much lower grade of 
tea than can be obtained after light pruning. As the tea grown at the 
high elevations of hill districts usually depends for its commercial success 
on its high quality, heavy pruning is generally avoided as far as possible. 
[C/. Pests and Blights, ete,, 78-100 ; Mann, Bx'per. Heavy Pruning in Assam,. 
in hid. Tea Assoc,, 1907, No. 3 ; also Factors Deter. Quality of Tea, l.c. 
1907, No. 4, 17.] 
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Plucking, — The annual course of plucldng, after light pruning, is piueAing. 
about as follows : — When the tea has been pruned, new shoots begin 
to grow, and after 2 to 3 months have attained a length of 9 inches or 
more. At this stage the bushes can be “tipped,” that is to say, the 
first lot of leaf may be taken off, the object not being so much to get 
the leaf as to force the production of secondary shoots on the plant. 

This “ tipping ” should be done when there are, on the shoots of the centre 
of the bush, on the average 6 leaves, without counting either the unopened 
tip-leaf nor the so-called ‘‘’’janum^’ leaf (really a bud scale) at the base of 
each shoot. Then the topmost two leaves may be plucked off, the plucldng Methoa. 
being done not by pulling, but by breaking (or nipping) the shoots with 
the thumb-nail. The level at which the average shoot, in the centre of 
the bush, is thus to be plucked is fixed, and it is a plan often followed to 
let the pluckers have a stick cut to the required height as a measure. Measure. 
Notliing is then plucked under this height at any part of the bush. 

This tipping forces a secondary growth from the axils of the leaves riusiiing. 
on the original shoots, and after about 3 weeks the secondary growth 
is ready to pluck, the uppermost 2 leaves and the unopened bud only 
being taken, and 2 mature leaves left on each of these secondary shoots. 

This plucking brings about the growth of a third series of shoots which 
rise from the axils of the leaves on the secondary growth, and on these 
One mature leaf is usually left behind when plucking the youngest “ two 
leaves and a bud ” as before. A fourth, fifth, sixth and seventh series 
of shoots arise in similar manner, and are known as “ flushes.” Eight 
distinct series of shoots is usually the largest number given by bushes in 


one season. 

In the early part of the season the pluckings are almost coincident 
with the growth of the “ flushes.” After this they are much more fre- 
quent, and bushes are usually plucked from 20 to 30 times during the 
year, at intervals of from 7 to 9 days, during the greater part of the season. 

As has already been said, 4 mature leaves ought to be left on an average 
shoot in the first plucking, and nothing plucked below this level in the 
bush. The use of a levelling-stick is often continued for the first three Premature 
or four pluckings of the season in order to prevent the premature plucking 
of the weaker shoots. Two leaves should be left behind in plucking the 
secondary growth, and one leaf in the next few pluckings at least, after 
which the shoots can be safely plucked as they grow. [Gf. Mann, Factors 


Deter. Quality , in Ind. Tea Assoc,^ 1907, No. 4, 19 et seg'.] 

Seasons. — It is esseutial to leave plenty of growth below the plucking- Seasons, 
level in the earlier part of the season, and especially so after any heavy 
pruning. The growth and health of the bush are only secured by allowing 
abundant leaf to remain. Many fine tea estates have been seriously 
damaged by plucking off too much of the spring growth. 

In Assam, and in fact North-East India in general, plucking com- 
mences about the end of March in each year. July, August, September 
and the first half of October are the months of greatest yield. After that 
time the crop gradually diminishes, and in Upper Assam plucking ceases 
for the season about the middle of December, while in Sylhet it may 
continue till the new year. The yield at each plucking during the height 
of the season from good yielding mature tea may go up to about 120 lb. 
of leaf per acre or even more, giving about 30 lb. of made tea. [Of. 

Pests and Blights, etc,, 101-18.] 
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Yield , — Tlie object of tbe tea-grower is to get the maximum number 
of young shoots on the bushes in each year, as it is only the two, three, or 
at most four youngest leaves on any shoot which can be made into tea, A 
very small leaf crop can be obtained, under the system of pruning already 
set out, in the second year after planting ; in the third year about 160 lb. 
per acre ought to be obtained, if in the plains. By the sixth year the 
tea (on the plains) is yielding a full crop, which varies, according to the 
soil, from 400 to nearly 1,000 Ih. per acre per annum. Any crop above 
700 to 800 lb. per acre is very abnormal, and due to special conditions. 
The average on the plains of India is rather under 500 lb. per acre. 

Deterioration of the Tea Plant. — This subject has been so fully dealt 
with in recent publications that it may suffice to give a reference to the 
literature. [C/. Watt, Pests and Blights {1st. ed.), 156-60; Mann, Treat. 
Deter. Tea in Ind.^ Tea Assoc., 1906, No. 4 ; also Renov. Deter. Tea, in 
Agri. Journ. Ind., 1906, i., pt. ii., 86-96.] 

Enemies of the Tea Plant. — The tea bush is attacked by quite a 
legion of pests and blights, hut owing to the fact that the tea crop is a con- 
tinuous one for 8 or 9 months in the year, it is rare indeed that it is wholly 
destroyed. In the worst cases the yield is reduced possibly 20, 30 or 
even 40 per cent. In spite of this fact the damage done is in many cases 
extremely serious. Eor a complete treatment of the enemies uf the tea 
plant the reader is referred to technical publications (more especially 
the Pests and Blights, etc., 165-416). All that it is possible to attempt 
in this work is to furnish a list of the more serious pests and blights. 

Ped Spider. — The pest wMch is almost always the first to appear 
in a garden is the “Red Spider” {Tetranychiis Moctilatiis, Wood-Mason), 
a small red mite which sucks the leaves in the hot, dry weather of April, 
May and June, and afterwards, if dry weather continues. This leads 
to the checking of the growth and the weakness of the new shoots, and, 
hence, loss of crop as well as thinner and less vigorous wood as a basis 
for the next year’s growth. The r^e of sulphur, applied by dusting 
on previously wetted bushes in Eehruary and March, is becoming very 
general as a means of counteracting this pest. [0/. Pests and Blights, etc., 
348-59.] 

Mosquito The iusect which causes by far the greatest damage 

to tea in India is, however, the so-called Mosquito Blight {HelopeULs 
theivorti, Waterhouse). The losses due to this pest may be put down 
at 7 or 8 lakhs of rupees per annum. The insect itself is a capsid plant- 
bug, which passes the whole of its life-history on the tea hush, feeding 
on the leaves. It works by puncturing the youngest leaf and sucldng 
the juice. The leaves thus quickly become a mass of brown, dry and 
withered material. It can be apparently combated and almost entirely 
eradicated from isolated gardens by spra^ring the bushes soon after 
pruning with kerosene emulsion and having a squad of children catching 
the insects throughout the year. Such a method is expensive, but has 
well repaid the cost on estates where mosquito blight has been serious. 
{Cf. Pests and Blights, etc,, 247-85 ; Mann, Variations in Helopeltis iheivora, 
in Mem, Deft. Agri. Ind, (Bntom.), i., No. 4.] 

areeii pjy. — The growth of the shoots on the tea bushes is often 
greatly retarded in the early part of the year, apparently by the activity 
of a jassid bug {ChloHta fiavescens, Fahr.) known in the tea districts 
by the unfortunate name of the “ Green Fly.’‘‘ It seems to completely 
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stunt tile second, third and fourth, flushes of the season chiefly, hut has 
the compensating consideration that the tea made from shoots so stunted 
is invariably of higher quality than when they grow freely. No method 
of dealing with this pest has yet been devised. [Cf. Pests and Blights, 
etc., 286-92 ; Mann, Factors Deter. Quality Tea., Ind. Tea. Assoc, 1907, 

No. 4, 16.] 

Caterpillars . — The number of caterpillar pests of the tea plant is 
very great, those of the JPsychidte and JLimacodiflm being perhaps 
the most numerous and most injurious. Little more than systematic 
catching has been attempted against these. Scale insects are of little scale, insects, 
or no importance in the plains, but become serious at higher elevations. 

The brown oofiee-bug {Lecanium hemisxiJiericum) has done serious 
damage in the Nilgiris, while in the north of India the most common 
species are Chionasxns thew,^ JEriochiton them, and Cavterla 
decorella. [C/. Mann and Antram, Bed Slug, in Ind. Tea Assoc., 1906, 

No. 5.] 

Hed Rust . — Among blights of vegetable origin perhaps the most Vegetable, 
serious and widely distributed is the so-called “ Red Rust,” caused by 
an alga {Cephaleuros viresceAis, Kunz.), which attacks tea of deficient 
vigour almost everywhere and lulls nearly all the shoots on which it occurs. 

[Of. Mann and .Hutchinson, Red Rust — a Serious Blight of the Tea Plant, 
in Ind. Tea. Assoe., Cab., 1904, No. 4.] Its treatment consists largely in rreatmeut. 
increasing the vitality of the bushes by manuring, better drainage, and 
improved methods of pruning and plucking, but in serious cases Boedeaux 
Mixtuee, applied to the bushes immediately after pruning, is also advised. 

[Of. Pests and Blights, etc., 396-408 ; Mann and Hutchinson, Red Rust of 
Tea, in Mem. Dept. Agri. Ind. {Botany), 1907, i.. No. 6.] 

Fungous Blights. — Thread Blight, caused by a fungus {Stillmni namim, 

Masses) on the leaves and twigs of the bushes, has done considerable 
damage to individual plants, but can be got rid of by treatment with 
sulphide of lime (made by boiling lime and sulphur together in water). 

Qrey Blight {Pestalozzia guepini, Desmaz.) is the most serious leaf- 
blight of the tea plant, and is very generally distributed. Blister Blight 
{ Eocohasidimu vexans, another fungus which attacks the leaves 

and green shoots, is fortunately restricted to a small area at present in 
Upper Assam (Mann, Ind. Tea Assoc., 1906, No. 3). Tea Canlcer {Nectria 
sp.) destroys both young and old tea stems, more especially in damp situa- 
tions. Lastly, Root Rot {RoselUnia vadlciperdiC causes the death of 
large numbers of bushes, more particularly round the dead stumps of 
certain trees. 

Having dealt with Cultivation as fully as the available space will 
allow, it is now necessary to consider the methods presently adopted for 
the manufacture of the leaf into the commercial article Tea. 

MANUPACTURB OP TBA. 

The methods pursued have undergone a complete change in practice, Manu- 
if not in principle, by the introduction of machinery. Previous to 1860, 
and almost entirely previous to 1870, hand . labour was exclusively em- Machinery?’^ ° 
ployed to prepare the leaf for market; now (except for an occasional 
garden at the commencement of the season) the whole work is done by 
machinery, much of which is largely automatic. The machines used for 
the several processes in Black Tea preparation have been produced by three 
or four inventors, and the names of Kinmond, Jackson and Davidson 
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almost entirely cover tEe field. It is not proposed to describe bere the 
older methods of tea manufacture by hand, since these can be found in 
many of the books already referred to, but we shall limit attention to 
those at present in vogue. [C/, Watt, Journ. Roy. Hort. Soc., 1907, 
xxxii., 90-3.] 

Q-rades of Gmdes of Tea. — The tea-leaf when plucked may be manufactured into 
Tea. various classes of tea. Black Tea, at present, absorbs almost the whole 

of the leaf produced in India. The preparation of Green Tea has made, 
however, considerable progress in the past five years, largely owing 
to the invention of special machinery for its production and partly to 
the depressed prices obtainable for Hack Tea. An efiort has recently 
been put forth to introduce the manufacture of Oolong teas into India, 
but so far with no success. A small quantity of Brick Tea is made by 
a few estates in Darjeeling and Kumaon, for the Tibet and Bhutan market. 
“ Letpet” or Pickled tea is prepared in Biuma and on the hills lying 
between that country and Assam. These various grades of tea may be 
separately dealt with : — 

Black. !• Black Tea.— Withering . — The leaf, plucked as already described, 

is brought in from the estate, and immediately spread as thinly as possible 
in a cool and shady house on trays of hessian, bamboo, or wire netting to 
wither.” In the colder hill districts this operation is nearly always 
conducted in lofts, situated over the factory itself, which can be closed 
and warmed with hot air. In the plains similar lofts, fitted with 
fans to draw the air over the tea, are sometimes used, but the general 
consensus of opinion seems to be that when such lofts are used to shorten 

Quality aflectea the withering by raising the temperature above 80° P., the quality of the 
by Withering. 


Enzyme or 
Eerment. 


Essential 

Ecatm-e. 


230 


tea invariably suffers. In the districts producing the best-grade tea 
(Upper Assam) the withering is almost entirely carried on in houses open 
to the outside air. Lofts in which hot air can be introduced are, however, 
very useful in ensuring that the withering is completed within a reasonable 
time, for the leaf must wither until it is flaccid, and if this takes too long, 
the tea is always inferior. At a temperature of 80° F. the ideal time 
required for withering is about 20 hours ; if delayed beyond that time a 
lower-grade tea is almost inevitable. If not flaccid at the end of the 
withering time it is a common custom to allow the leaf to remain for thirty 
hours, when it must then be taken away and rolled. The process of wither- 
ing is a very important one in tea manufacture ; if well carried out, the 
amount of tea ferment [enzyme), which afterwards causes the change in 
the leaf termed “ fermentation,” nearly doubles in quantity during the 
operation ; the soluble matter in the leaf considerably increases as well 
as the tannin, to which the pungency of the finished leaf is due. 

Roiling.— 'When, by withering, flaccid leaf has been produced, it is 
ready to roll. This operation was formerly carried out by placing the 
withered leaf on a table, where it was rolled to and. fro under the 
pressure of the hands, till the juice was pressed out on to the surface of 
the leaf, and the material well twisted. As the pressing out of the juice 
from the cells into contact with the air is the essential part of the process, 
it "was soon apparent that a machine might be devised which woxild bring 
about this result and allow of a much larger amount of leaf being treated 
at once. Hence during the last forty years there has been invented a 
constant succession of machines. The earlier ones, by trying too closely 
to imitate hand roiling, were many of them cumbrous and unwieldy, but 
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gradual iniprovement lias taken place, and those now in use leave little 
to be desired except the making of the process continuous. In principle, continuity 
all the naachines work by rubbing the leaf between two surfaces either 
rotating in opposite directions or working at right angles to one another. 

In some cases the pressure on the top of the leaf is supplied by the weight 
of a large quantity of the leaf itself ; in others, and more commonly, by 
a special heavy lid to the machine. By raising or lowering this lid, the 
pressure on the rolling leaf may be altered, and the amount of juice ex- Pressure, 
pressed^ diminished or increased. Other tWgs being equal, the lighter 
the rolling the more juice remains in the cells, and a pungent light-liquor- 
ing tea is obtained, in which the whitish colour of the immature tip -leaf is 
only slightly stained, thus giving a pretty -looking tea, full of “ golden tip.” Golden Tip. 

If the rolling be hard, much juice is pressed out, the golden tips largely 
disappear, and a much darker liquor is afforded by the finished tea, but 
one with more “ body ” and less pungency. The time taken by this 
operation varies from a quarter of an horn* to an hour or even more. 

Often the rolling is partly carried out, and the leaf is then sifted through 
rotating sieves. The finer portions (containing most of the golden tip) 
are not again put in the machine, while the coarser portions are subjected 
to rolling under a greater pressure. 

The juice has been brought into contact with the air by rolling ; now Acjtion of 
occurs the so-called “ fermentation.” Before the rolling is completed 
the edges of the leaves and the ends of the stalks have begun to change 
from a green to a brown colour, and to take on an altered smell. This is 
the commencement of the fermentation, which is allowed to go on from Pennentation. 
two to six hours according to the conditions. Por this purpose the roiled 
leaf is spread out about one to two inches thick in a moist, cool, darkened 
room, under conditions of the greatest cleanliness possible, and allowed 
to remain there. The material quickly becomes brown, and commences 
to smell like finished tea. The end of the operation is judged by the eye 
and the smell, and requires a good deal of experience to decide. The final 
product should be coppery brown in colour, like a new penny, and should Brown 
have quite lost its leafy smell, taking on, as has already been said, that of 
finished tea. The changes which take place during the fermentation are 
still very obscure, and it will he better to leave their discussion till a 
little later (see p. 238). 

Firinff , — Fermentation finished, the leaf must be dried or fired as quickly Firing, 
as possible. Formerly the firing was done over clear charcoal fires ; now 
machines which make use of a current of hot air are exclusively employed. 

The earliest invented simply placed the leaf in trays through which a 
current of heated air passed, by natural draught, and as each tray was 
dried the material was removed and replaced. Now such machines are 
chiefly employed for finishing the tea-firing, and the greater part of the 
work is done on large automatic machines working with strong currents 
of air induced by fans. They are capable, some of them, of drying as 
much as two hundred pounds of finished tea per hour. The machines 
used for this purpose are simple in construction, and though ingenious, do 
not embody any new principle of drying. The “ firing ” is usually com- 
menced at a high temperature, the air entering the machine being often Temperaburo 
kept at from 220° to 240° F., though naturally the drjdng leaf itself never ' 

reaches this temperature. After the drying is about three-quarters 
completed, a somewhat lower temperature, is employed, from 180° to 
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200° 1^'. It is essential that tlie whole drying should be carried out as 
rapidly as possible, since if protracted, much of the pungency of the tea 
is lost. 

Qrading. — After drying, the tea is graded. The marks known on 
the market are — “ Orange Pekoe,” “ Pekoe,” “ Souchong,” “ Congou,” 
etc. These are old Chinese terms, but now used somewhat loosely on 
the supposition that certain leaves on the shoot form the bulk of the 
grade named. Thus the unopened tip (bud) and the first opened leaf 
are generally supposed to constitute the “Orange Pekoe,” the next in 
descent is the “ Pekoe ” leaf, and still lower the “ Souchong ” leaf. The 
grades, however, are now merely commercial terms which have little 
relationship to any particular leaves. There is a corresponding class for 
the fine particles or so-called “ Broken ” leaf of each grade, which 
generally gives a stronger tea than the grade itself, and is hence higher in 
price. The principal market names in use at present are : — 

1. Broken Orange Pekoe. 5. Broken Pekoe Souchong. 

2. Orange Pekoe. 6. Pekoe Souchong. 

3. Broken Pekoe. 7. Broken Tea. 

4. Pekoe. 8. Souchong. 

In addition there is a grade Icnown as “ Pannings,” composed of the 
very small and light fragments of leaf not capable of being placed under 
any of these names, and “ Dust,” the extremely fine portions got out by 
sieving through a fine-mesh sieve, but even this has still a market value. 
In the Kew Bulletin (June 1890, 109-2) will be found particulars of the 
Plankow manufacture of the compressed tablets of the common tea-dust. 
These are said to be used throughout Russian Siberia. 

These various grades are obtained from the tea just after being fired 
and by systematic sieving through sieves of various sizes, generally 
machine driven, coupled with the passage of the tea through “ breakers ” 
or “ equalisers ” in which the coarser leaf is broken down to a uniform 
length. After sorting in this way, each grade is packed separately in 
wooden boxes lined with sheet lead. 

Tea Boxes. Packing and Tea Boxes.— Almost all the woods found in the tea districts 
have been used at one time or another for making tea boxes. Teak 
has even been imported from Burma for that purpose. For a long 
time toon or poma {Vedrela Toona) was the favourite, but as this became 
scarcer inferior woods have had to be employed. In the Brahmaputra 
valley practically the only timber now used locally for box-making is 
semul {Bomha'M malalmricum) ; in Sylhet and Cachar a greater variety 
is still employed, most being cut in the forests of theLushai aiul Manipur 
hills and floated down the rivers to the saw-mills. There is, however, 
an increasing tendency to import boxes from other countries, even from 
China, Japan and Sweden — chiefly pine. Some patent boxes, made of 
Russian pine in three layers cemented together in opposite directions to the 
“ venesta » and grain, have in recent years become popular under the name “ Venesta,” 
“Acme.” “Acme,” “Columbia,” etc. Their chief objection is their high price. 

Steel chests were introduced some years ago, but have been abandoned. 
It may be mentioned that the wood of which the chest is made is by no 
means a matter of indifference. Some timbers have the reputation of 
tainting the tea placed in them, giving it a so-called “ cheesy ” flavour, 
and quite a large number of timbers can only be used after long seasoning 
Lead Lining. Under Water. Chests are always lined with thin sheet-lead, carefully 
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soldered. It is of the utmost importance that the package should be as 
airtight as possible, since tea is exceedingly quick in absorbing moisture Airtight, 
from the air (up to the amount of 16 to 17 per cent.) and then becomes 
rapidly mouldy and useless. Before packing, each grade of tea is always 
refired at a temperature of 180° to 200° F., and packed while still just 
warm. As put in the boxes, it commonly contains from 2 to 3 per cent, 
of moisture. 

2, Qreen Tea . — For many years the manufacture of Green Tea in Green Tea. 
India may be said to have died out except in the Kangra Valley and in 
Kumaon. It was formerly made in some quantity, but black tea being 
the more marketable article, the green gradually ceased to be manufactured, 
especially after the introduction of machinery, since no apparatus had 
been devised for green-tea manufacture. While the object aimed at in 
preparing black tea is to change the materials in the leaf, by fermentation, 
the green colour becomes brown or black, the astringency is reduced, 
and the aroma altered in character : in manufacturing green tea, the aim 
is to prepare the leaf without any alteration taldng place. 

Fermentation Prevented . — The first operation in manufacture is, always, No 
therefore, to heat the leaf, immediately it is received from the pluokers 
and without any withering, so as to destroy the ferment {enzyme) and 
prevent any after-colouring of the leaf, and at the same time to bring 
the leaf into the soft condition required for rolling. When small quan- 
tities are dealt with, this result is obtained by panning. The pan is a 
large cast-iron basin 2 feet wide let into brickwork and with the hinder panning, 
part about 1 foot higher than the front. This is heated from below. When 
the pan is “ roasting hot ” a small quantity of leaf is thrown into it and 
kept tossed about by hand so that no portion is allowed to rest on the 
hot iron long enough to get singed. When soft enough it is slightly rolled 
by hand, then panned again, and so panned and rolled alternately until 
the edges of the leaf become very slightly crisp. The leaf thus prepared 
is then dried off as quickly as possible, by methods and appliances similar 
to those described for black tea. 

Where large quantities of leaf have to be dealt with, machines have 
recently been invented by means of which the panning operation is re- 
placed by a steaming of the leaf, under pressure, in a rotating cylinder, steaming. 

The steaming must be very short or the leaf gets a boiled-cabbage 
appearance and is then useless, and yet it must be treated long enough 
to ensure the destruction of the ferment. About IJ to 2 minutes under 
a steam pressme of 20 lb. to the square inch is generally sufficient. After 
steaming, the excess of water is usually got rid of in a centrifugal 
machine, though much juice is lost at the same time. Then the leaf is 
rolled slightly in machines similar to those used for black tea. The rolling 
must only be slight, for broken grades are almost worthless in green tea. 

It is immediately thereafter dried off as rapidly as possible. 

In order to obtain a green appearance in the final product it has been 
customary in China to “ face ” the tea by rubbing it, when finished, in a 
hot pan with a small quantity of indigo and gypsum or other similar 
mixture. In Kangra the Native manufacturers use a small quantity of 
greenish-coloured soapstone for this purpose. But the employment of such 
materials is to be deprecated, and a very fair finished surface can be given 
to the tea by rubbing it in a hot pan alone without any foreign material, 
which only too frequently assiraies the condition of an adulterant. 
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Grades of Green Tea .-r~As already stated, in grading green tea 
“ broken grades ” are worth very little. The grades (as with black tea) 
are given Chinese names : — " Young Hyson ” is the finest part of the 
tea, principally made from the youngest leaf on the shoots ; “ Hyson 
No, 1 ” corresponds with Pekoe among black teas ; and “ Hyson No. 2 ” 
is a coarser grade. “ Twankay ” is composed of the flat broken fragments 
of the coarser leaves ; “ Gunpowder,” which has the appearance of balls 
about the size of small peas, is formed by the smaller leaves (which are 
very sticky after panning, and hence adhere together and so form them- 
selves into small balls during rolling). The packing is similar to that for 
black tea. 

Speaking of green tea, the following passage from Vigne (Trav. Kashmir, 
Ladakh and Iskardo, 1842, ii., 265) will be found interesting ; “ Tea, made 
or rather boiled with water, as in Europe, is called Mogul! cAa, or the tea of 
the Moguls, as they call the Persians, But Tibet! chd, or tea as made in 
Tibet, is a very different composition, for which the following is the recipe 
for a party ol five or six people : a teacupful of the finest green tea is 
put into t!^ee pints of water, and upon this is strewed a large spoonful of 
soda, and all three are boiled together. About a pound of fresh butter 
or ghi, and a pinch of salt, are then placed at the bottom of the milling 
churn, and part of the boiling contents are poured out and milled like 
chocolate ; a little cream or milk is then added to what has remained in 
the saucepan, and on this the milled tea is poured and boiled again, and 
part of it again transferred to the churn, and so on till it is all properly 
milled. All that then remains to be done is to strain it through a clean 
cloth. Much depends upon the quality of the tea, and the manner of 
making it. I have nowhere drank it so good as with Ahmed Shah. It 
was always made before or after a march, and on a cold morning I found 
it, after a little time, quite as palatable as tea made in the ordinary way, 
and far more nourishing. When well made, it resembles chocolate in 
appearance, in consequence of the reddish tinge imparted to the tea by 
the presence of the soda, which prevents it also from cloying. Sutu, or 
the flour of roasted barley, is frequently eaten with it.” 

3. Oolong Tea . — So far no oolong tea has been made in India ; its 
manufacture is a speciality of Formosa, though also made in China and 
Japan. But Formosa oolongs have a recognised place on the tea market, 
principally on account of a very characteristic and much-desired flavour. 
Commissioners were sent from both India and Ceylon in 1904 to ascertain 
the methods by which this was produced. They reported that the flavour 
was principally due to the particular variety of plant grown. But that 
variety was not to be recommended on any other ground, as th(i yield 
was small, the plant was difi&cult to grow, and could only be satisfactorily 
propagated by layering. The manufacture was quite special in character, 
and in essentials was carried out as follows : — On the leaf being brought 
into the factory at midday, it is put out in the sun to be warmed, first 
spread thinly and then thicker, for twenty minutes to one hour. Tlie leaf 
so treated is taken into a house and spread on bamboo trays i n a layer 
about 3 to 4 inches thick. At intervals of 15 minutes it is collected to- 
gether and shaken up with the hand. With this treatment continued for 
tw'o hours a change occurs in the smell of the leaf, and a tinge of brown 
takes place on the softer leaf and on the edges of the others. When the 
discoloration has spread over the softer leaves in spots, the tea is ready 
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for panning. Tins operation is carried out by keeping the leaf constantly ranning. 
and evenly on the move in a pan about 2 feet in diameter, retained at 
a temperature of 360° to 400° F. and for about 10 minutes. Rolling 
follows, and finally firing in the small charcoal stoves used universally 
in tea manufacture in China and Japan. For further particulars the 
report of the Indian Commissioner, Mr. J. Hutchinson {Cult, and Manuf. 
of Formosa Oolong Tea, Calcutta, 1904) should be consulted. 

4:. Brick Tea. — Hitherto little attempt has been made to manu- Brick Tea. 
facture Brick Tea in India, though it is the staple of the Central Asian 
trade. In view of the possibility that this trade may be opened up in 
the near future, a careful investigation was made in 1906 of the methods 
employed in Western China by a special commissioner sent by the Indian 
Tea Association to the districts in which it is produced. He describes in Mamifacturc of. 
his report how it can be made either from the young shoots (as with 
black tea), which gives the highest quality of brick, or from coarse leaf 
with many stalks and twigs. In some cases, indeed, stalk and twig 
predominate in the material used. 

The manufacture involves (1) Panning, in pans as described under Panning, 
green tea, kept at such a temperature that the leaf emits a sharp crackling 
sound, due to the bursting of the cells as it is rubbed over the surface. 

This operation takes from 6 to 10 minutes. (2) Rolling. — This process Roiling. 

is carried out by hand in the usual manner, only light rolling, however, 

being done. (3) Fermenting.— Keve the peculiar part of the manu- Long 

facture comes in, for the leaf spread in heaps 3 to 4 inches deep is allowed 

to ferment for 3 to 4 days, the temperature rising in the meantime to 

105° to 112° F. The resultant product is then dried in the sun. After Manufacture. 

preparation it has to be formed into bricks, and for this purpose it is first 

steamed over a boiler (5 lb. at a time) for 2 to 3 minutes, and will then 

have a temperature of 150° to 170° F, If few stalks are mixed with the 

leaf it will be found that a fairly firm brick may be turned out without 

any addition ; if not, a mixture of boiled glutinous rice-flour is necessary 

to give sufficient adhesiveness. The whole is then put into a wooden. 

mould of suitable size and shape and pounded down lightly with a wooden 

rammer weighing 17 lb. Several bricks are, usually, put in the same 

frame, separated by a layer of bamboo matting. The whole frame when 

filled is put aside for several days to set and dry; after which the 

bricks are taken out, trimmed, wrapped in paper, and put back into the 

case again. The bricks usually made are 10| inches in length by 4 inches 

thick. [Of. Horace Della Penna in Markham, Journ. of T. Manning to 

Lhasa, 1879, 119, 317.] The manufacture of brick tea differs in quality 

and material .rather than in principle from the compressed tablets of 

tea-dust to which reference has already been made. 

5. Letpet or Leppett Tea and Lao Mieng Tea , — The manufacture Letpet Tea. 
of this land of tea is peculiar to Burma, the Shan States and 
some of the hills lying between Assam and Burma. A fairly complete 
account of the whole subject of its production will be found in the Kew 
Bulletin (1896, 10) and in The Agricultural Ledger (1896, No. 27, 

236-66). There seem to be two ways of preparing it, as follows ; — The 
leaves are first thrown into boiling, water and allowed to remain for a 
short time or uxitil they become soft, then are- taken out and rolled by 
hand on mats and allowed to cool. The process which follows consists in 
ramming the leaves down tight into the internode of a bamboo (the 
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“ TFa6o ”), a wooden ramrod being used for tbe purpose. A stopper is 
tben made of jack or guava leaves, and tbe bamboos thus charged arc 
then kept in the shade for a couple of days with the stoppered ends 
downwards to allow of any water there may be within to drain off. The 
bamboos are not filled up quite to the top with let'pet, and in the space thus 
left ashes mixed with a little water are now filled in. The object of the 
ashes is to prevent insects getting to the tea. The bamboos are now 
buried underground till the let'pet has matured and is required for sale. 
If not buried the htpet becomes black and spoilt ; to be good it should 
be of a yellowish colour. It is carried to market for sale in bamboo 
baskets of open wicker-work (kyin) lined with leaves. The tea is taken 
out of the bamboos, filled into the baskets, and pressed down tight so as 
to prevent air injuring it. 

The above is the method in vogue west of the Irrawaddy. East of 
that river the method seems to consist in steaming the leaf and then 
rolling by hand. After this the leaves are allowed to cool and are then 
deposited in a pit, lined with planks or bamboo matting, and covered 
over and pressed down by heavy weights. The pit is not opened till a 
purchaser turns up to buy the whole pitful, but when opened the htpet 
tea is removed in bamboo crates. 

[It may be useful to amplify Hr. Mann’s account .of this tea 
(above) by a few quotations and observations : — The earliest mention 
of it (apparently) is in Hamilton’s NetJ) Account of the East Indies 
(1688-1722, pub. 1727, ii., 62), where he says, “ They never leave 
mediating till there be a reconciliation, and, in Token of Eriendship, 
according to an ancient Custom there, they eat Champooh from one 
another’s Hand, and this seals the Friendship. This Champoch is Tea of 
a very unsavoury Taste ; it grows, as other Tea does, on Bushes, and is in 
use on such occasions all over Pegu.” Crawfurd, Ferrars, Nisbet, etc., 
all speak of its use at ceremonials. 

the account given by Mr. C. E. W. Stringer {Kew Bull., 1892, 221) 
of the manufacture of Meng or Lao Tea in Bangkok does not differ in 
any material sense from the practice in Burma. These may therefore be 
described as Siloed teas, and their chief peculiarity may be said to be that 
they are eaten as a pickled vegetable and only rarely used as a beverage. 
Crawfurd says the leaves are elliptic, oblong, and serrated like the Chinese 
plant; and the Burmese, not following the practice of other nations, 
designate the latter by the native name of their own plant, Lap^het. There 
is little doubt, therefore, but that it is a genuine Thea, and most probably 
a native of the country. Crawfurd speaks of Wallich as his friend, and 
yet at the very time indicated the latter disbelieved in tea being indigenous 
in Assam. Crawfurd {Joum, to Am, 1834, i., 199, 236; ii., 147, 214) says, 
“ The Burmese eat the leaf prepared with oil and garlic, and never use 
the infusion as they do that of Chinese tea, which they call Lapltet're, ot 
tea water.” Ferrars {Burma, 1900, 65, 70, 72) speaks of pickled tea as 
made by the hiU tribes to the north. Nisbet {Burma Under Brit. Rule 
and Before, i., 175, 446 ; ii., 191) observes, “ In Upper Burma and the Shan 
States a good deal of this tea is consumed as a drink, for which purpose 
it is sold in a dry state. It is prepared by boiling it in an earthen kettle, 
and is drunk with salt. The greater bulk, however, is sold by the Mandalay 
brokers to merchants in Lower Burma, where it is largely consumed in 
the solid. The leaves are soaked in oil, a little garlic and dried fish, etc., 
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added, and the ooncoction thus formed is eaten and considered a great 
luxury. Besides being regarded as a dainty, however, the ‘ Leppett \ is 
a traditional food among Burmans. At the important junctures of a 
man’s life, such as birth, initiation into the church, marriage and death, 

‘ Leppett ’ plays an important part, and no ceremony is complete without 
the consumption of that article. The tea remains in the same basket from 
the time it is bought at the gardens until it is sold by the merchant to the 
actual consumer. Large numbers of baskets are to be seen at every wharf 
along the Irrawaddy banks and in the bazaars throughout the country,” 

It would seem probable, however, that in Burma the word lapet denotes piant of 
Cmnellia drupifera, and that that species may possibly have been Times, 
employed in the manufacture of letpet tea before the adoption of C. Then 
as the preferable plant. Eurther, there appears little doubt that tea was 
first used as a medicine, then as a vegetable, and finally as a beverage. It 
was the discovery of this final property that gave the greatest impetus to the 
cultivation of C. Thea in China and Japan, and possibly also in Burma 
long anterior to any records of the introduction and cultivation of 
the plant in India. Symes {Bmb. to Ava, 1795, ii., 255) mentions 
Icspao or pickled tea, and Mason {Burma and Its People, 1860, 505) has 
a similar reference,] 

6. Jyree Tea. — Some few years ago a tea was much talked of in 
the public press as having special merits. This was found to consist of 
ordinary tea mixed with a certain percentage of the leaves of AlMzzia 
wii fma (see p. 45). 

CHEMISTRY OF Within the scope of this work it is neither Chemistry- 

possible nor desirable to give a detailed account of all the substances of Tea. 
which have up to the present time been found to occur in the tea-leaf. 

The soluble materials combine to make the liquor produced by infusing 
the manufactured tea. But it may be observed that both the commercial 
and the hygienic value of tea as a beverage depend on three or four 
substances. The first of these is the so-called Essewtiau Oil, the Basentiai oa 
supposed cause of the flavour. It is impossible to deal with this sub- flavour, 
stance here ; briefly its character is all but unknown, its quantity re- 
markably small even in the most flavoury teas, for though Mulder (Poggend, 

Annalen, xliii,, 133) obtained 0*6 to 1 per cent., no one since his time has 
been able to isolate anything like that amount. In fact it has been denied 
that he was dealing with the oil which was subsequently extracted by Van 
Romburgh (1895) by the distillation of freshly fermented leaves, the yield 
being only 0*006 per cent. It is a product of fermentation. The essential 
oil has, generally speaking, almost entirely eluded investigation. Its 
connection with flavour is well known, but the oil itself remains 
almost unexamined. [C/. Gildemeistei and Hofimann, Volatile Oils, 

1900, 601-2.] 

The second of the important constituents of tea is the Oaefeine or 
Theine, to which almost the whole of the stimulating power of the tea 
seems to be due. From a medical point of view it is the most important 
substance : from a commercial standpoint it appears to have httle value. 

The higher-priced grades of tea certainly contain more cafleine than the 
lower, but this is simply because the younger leaves (which have a higher 
percentage) form the bulk of the finer grades. Given two Broken Orange 
Pekoes, however, the relative quantities of caffeine they contain -will bear 
little or no relation to their prices. 
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The total quantity of caffeine present in tea varies from 3 to 5 per cent., 
and this quantity undergoes no change during the processes of manufacture. 
On the other hand, the ease with which it is extrr cted is by no means so 
great in the fresh leaf as in the finished black tea. Nanninga {Mede- 
deelingen uit ’stands Plantentuin, 1901, xlvi., 3) gives figures, for in- 
stance, where the quantity extracted by the same method increased 
from 2 'SI to 3-77 percent, in passing from fresh leaf to fermented and 
finished black tea. 

In this connection it might be pointed out that tea refuse is practically 
the only commercial source of caffeine. From this it is, however, pro- 
duced at the rate of 30,000 lb. yearly, or thereabouts, the manufacture 
being carried on in England, Germany, France, and America. Kecently 
successful attempts have been made to extract the caffeine on a com- 
mercial scale, from the tea on the spot in India, and it is probable that 
tliis manufacture, as an attachment to tea estates, may take a considerable 
development in the tea districts of the country. 

The third constituent of great importance in the tea-leaf and also in 
the tea is the tannin. A great deal has been written of the evil effect of 
the tannin in tea, most of which is, however, not based on exact experi- 
ment, but rather on general impressions. Whatever be its physiological 
action it is certain that it is the constituent which gives tea its pungency, 
and, in its form oxidised during fermentation, it also imparts the colour 
to infusions of tea. In short, from a commercial point of view the 
value of Indian tea, in so far as it is determined by pungency and 
colour of -liquor, varies with the quantity of tannin easily extractable 
by water. 

The quantity of tannin is, however, very variable, and during manufac- 
ture alters to a very great extent. If we take the quantity extracted by 
water in ten minutes at 212° F. from finely divided tea as the standard, 
the following represents the reduction which normally takes place (as 
determined by hide powder) during the manufacture. All the figures 
are calculated on the dried material. 

(1) (2) (3) 

Tannin in leaf as rolled . . .. 16*51 .. 16*90 .. 16*98 

Tannin in finished black tea .. 12*94 .. 12*53 .. 13*78 

The colour of the liquor given by fermented tea is due to the oxidised 
tannin produced during the fermentation process, and in practice it 
always becomes a question of skilful management to know how far “ to 
sacrifice pungency to colour ” ; in other words, how much of the tennin is 
to be allowed to oxidise during manufacture. 

In a normal fermentation conducted below about 82° F., the oxidation, 
produced by the enzyme already mentioned, is a perfectly definite and 
complete operation. All the tannin pressed out of the cells and brought 
in contact with the air is oxidised in from four to six hours according to 
the temperature. The relative colour and pungency of the final product 
depend, if a complete fermentation is allowed, on the amount of rolling 
and hence of juice expressed. If the process is conducted much above 
82° F., other oxidations take place, independent of enzyme action, and 
these give the tea a “ stewed ” taste, while rapidly lowering the tannin 
percentage without increasing the colour of the infusion. The explanation 
is probably that the fermentation of the tannin by means of the tea oxidase 
(enzyme) only carries the oxidation one stage forward, and though the 
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products are not as soluble as tbe original tannin, they are still fairly 
soluble, and have a brown colour. At bigher temperatures still more 
deeply brown oxidatioj). products are formed, mucli less soluble in water. 

The result is disastrous to the tea, and hence no fermentation should be 
conducted at a temperature above 80° to 82° E., if this is possible. {Of. 

Mann, Ferment, of Tea, in Ind. Tea Assoc., 1906, No. 19, pt. i. ; 1907, 

No. 1, pt. ii.] 

The tannin present in the original leaf has been carefully examined 
and described by Nanninga (Lc. 7). He found it to be a crystalline powder, 
so hydroscopic that an instant’s exposure to the air turned it into a yel- 
lowish-brown syrupy mass. It is not soluble in chloroform, benzine or 
petroleum ether, and very little in anhydrous ether. On the other hand 
it is very soluble in alcohol, acetone, or acetic ether. It has a very as- 
tringent, but not bitter taste. It is precipitated by copper sulphate and 
lead acetate. Ferric chloride gives a deep blue precipitate. It is optically 
active. 

The other substances present in tea-leaf are of minor importance. A aaiucAcid. 
trace of gallic acid can always be found, as well as quercitrin. An acid, 
to which the name of Boheic Add was given, has been described by Roch- 
leder {Ann. Chem. Pharm., 63, 202), but its existence as a definite chemical 
substance is very doubtful. Other constituents it seems unnecessary to 
describe. [Harold H. Mann.] 

TRADE IN INDIAN TEA. — The prosperity of the Indian Tea Trade Trade in 
may be mentioned as one of the many striking results of the British Tea. 
Administration in India. The East India Company enjoyed for 
many years a monopoly in the Chinese exports of tea, and they were 
therefore, and perhaps naturally, not over-anxious at first to establish 
a tea industry in India. In the year 1721 the imports of tea from i7si. 

China into Great Britain became one million pounds, and during the 
century from 1710 to 1810 the aggregate sales of the Company were 
761 million pounds, valued at close on 130 million pounds sterling. It 
may be useful to recapitulate some of the historic facts already mentioned. 1788 . 

In 1788 Sir Joseph Banks suggested the desirability of cultivating tea in 

India. Little was accomplished, however, until Lord William Bentinck 

became Viceroy in 1834. But the success shortly after attained was such 

that in 1840 the Government were able to withdraw from tea-planting, and Government; 

by 1865 had handed over all their experimental plantations to private 

enterprise. The first public sales of Indian-grown tea took place in 

Calcutta during 1841, when 4,613 lb. were sold. A sample of Indian- First Saios is-ii. 

made tea had, however, been sent to England a few years earlier 

(1838). By way of contrast with these beginnings it may be added rresmt 

that sales of Indian tea in 1904 stood at 200 million pounds, valued 

at £6,000,000 (see p. 218). 

Area and Localities of Production — Capital and Labour, etc.— Area. 

The area under tea at the end of 1903 extended over 524,827 acres, 
nearly two-thirds (64 '4 per cent.) being in Assam (viz. 338,278 acres, or 
204,702 in Assam proper, and 133,676 in Cachar and Sylhet). In Bengal 
the area was 135,956 acres (25*9 per cent.). Thus these two provinces 
(Assam and Bengal) have nine-tenths of the Indian tea area, the 
remaining tenth being in the United Provinces, Panjab, Madras and 
Travancore, a total of 49,073 acres, of which one-half is in the Native 
State of Travancore. In addition to all these there is a small area of 1,520 
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acres in Burma. In the latest report of the Commercial Intelligence 
Department on the Production of Tea in India, the area for 190G is stated 
to be 631,808 acres, distributed thus 123,828 in Eastern Bengal and 
Assam ; 51,219 in Bengal ; 7,997 in the United Provinces ; 9,425 in the 
Panjdb, and 39,339 in South India (Madras and Travanoore). Hence the 
partition of Bengal may be spoken of as having reduced the area in that 
province and increased that of the new provinces of Eastern Bengal and 
Assam. It may also he said that the record years in the normal or con- 
tinnous expansion of the tea area were 1897 and 1898, but recently the low 
prices that have prevailed have suggested the desirability of curtailing 
rather than increasing the area, and accordingly in 1903 a decrease of 430 
acres was recorded. The policy presently pursued may be described as 
the abandonment either permanently or temporarily of a percentage of 
indifferent tea, also the reduction of the quantity taken annually from the 
plant. Both factors have combined to improve the stock and raise the 
quality of the tea, and have thus proved beneficial. The reduction of 
area mentioned is therefore the balance between fallowed tea and new 
extensions, showing a small net decrease. 

Yield . — But a significant feature of Indian tea-planting is the fact 
that production has increased in a higher ratio than the expansion of 
the area of cultivation. Since 1886 the area has increased by 85 per 
cent, and the production by 192 per cent. This doubtless denotes im- 
provement in cultivation and manufacture. But the published estimates 
of production are usually considerably below the actuals, hence the trade 
returns show higher totals than the estimates of supply. Obviously 
there are many explanatioiis, such as the fluctuations in seasons which 
render averages fallacious and the returns of private concerns not being 
as a rule furnished. On the average of the last five years the yield per 
acre (dividing total yield by area) was in the four chief tea localities : 
Brahmaputra valley, 401 lb.; Surma valley, 503 lb.; Duras, 476 lb.; 
and Darjeeling, 267 lb. to the acre. But according to the report of the 
Commercial Intelligence Department for 1906, the total production in 
this year was 240,411,266 lb., assorted thus : — Assam, 162,468,034 ; 
Eastern Bengal, 44,602,885 ; Bengal, 15,531,692 ; Northern India (United 
Provinces and Banjdb), 3,627,863 ; and Southern India (Madras and 
Travancore), 14,280,792 lb. 

CapHat. — ^The total registered capital invested in the industry comes 
to 22 crores of rupees (£14f millions), thus : — companies registered in India, 
Es. 3,41,82,985, and companies registered in London, Rs. 18,39,30,135. 
Divided by the area this capital comes to Bs. 412 (£27) per acre. But 
there is a further unknown figure representing the capital of private 
owners (above alluded to), who, as a rule, refuse to furnish any information 
of their business, so that the total capital has been estimated at 
£20,000,000 (see p. 218). 

Persons Employed . — In 1906 the number of persons employed in the in- 
dustry was returned at 491,457 permanently and 81,642 temporarily, or just 
a little more than half a million, and this expressed to the area of cultivation 
comes to about 1*08 persons to the acre. These figures do not, of course, 
include those engaged in the carrying agencies nor those concerned in 
cultivating locally the food, etc., of the special immigrant tea population. 

Foreign Trade.— The economies due to the establislnnent of large 
plantations, and the discovery of maclfinery to do all and more than 
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manual labour could accomplish., cheapened production, and with this 
arose a rapidly increasing demand. The freedom from adulteration and 
impurity, incidental to all Asiatic hand labour, also tended to enhance the 
appreciation of the Indian tea in European markets, and with that success 
came the downfall of the Chinese trade. In 1859 China supplied England Chinese Trade, 
with 76 million pounds of tea, and in 1880-1 with 175 million pounds. In 
1864: India commenced to export in sufficient quantity to justify the traffic 
being recorded separately. In that year the United Kingdom obtained 
2,800,000 lb. of tea from India. A decade later the cofiee industry of 
Ceylon began to show signs of the ruin that finally overtook it. Profiting oeyion started, 
by the experience and knowledge gained in India, Ceylon planters aban- 
doned cofiee and took to tea, and to-day Ceylon is India’s chief competitor 
in the tea markets of the world. In 1875-6 the exports from Ceylon were 
784 lb. valued at £180, while the Indian of that year were 24,361,599 lb. 
valued at £1,444,278. In 1885-6 the Ceylon exports became 7,851,562 uace betweea 
lb. vabied at £38^996, and the Indian 69,666,000 lb. valued at £3,298,000. 

In 1895-6 the Ceylon exports were 110,095,000 lb. valued at £3,075,000, 
and the Indian 142,080,000 lb. valued at £4,682,000. Eive years later 
(1900) the corresponding figures were ; Ceylon exports, 149,265,000 lb. 
valued at £3,682,000, and Indian, 176,387,000 lb. valued at £6,118,000. 

By way of comparison it may be added that the total exports from China 
in 1900 were 184,533,000 lb. valued at £3,949,000, and Japan, 61,028,000 
lb. valued at £1,406,000 ; the world’s increasing demands were thus met 
by India and Ceylon mainly. This may be still further exemplified by later Host neceat 
figures drawn fr6m the report issued by the Commercial Intelligence De- 
partment of the Government of India for 1906. The total exports by sea 
and land routes for that year came to 236,731,623 lb. from India and 
170,527,146 lb. from Ceylon, while from China came 108,864,534 lb. black 
and green tea, with 79,606,133 lb. brick, tablet and dust. 

Prices Realised . — During the later years of the period indicated Prices, 
by these returns the price paid for Indian tea fell from 13‘33d!. to 8*32(i. 
per lb. in 1900 ; for Ceylon from 11 -63^. to 5-40d. per lb. ; for China from 
7-26d. to 5‘14d. per lb. ; and for Japan from 7 ‘17^. to 5‘63d. per lb. Thus, 
while India has maintained her position as the leading producing country, India Loads, 
she has also preserved, in a remarkable degree, her supremacy in quality 
and price. Indian teas fetch the highest average price in the world. 

Expressed to head of population (census of 1900), the consumption of tea 

is interesting, and throws a flood of light on the influences that have led to 

the world’s increased consumption of tea. The list is headed by Western Oonsumption 

Australia, 10*07 lb, per head of population; South Australia, 8*87 lb.; op«“tiou. 

United Kingdom, 8*44 lb. ; New South Wales, 8*01 lb. ; Victoria, 7*38 

lb. ; Queensland, 7*09 lb. ; New Zealand, 6*78 lb. ; Tasmania, 6*62 lb. ; 

Canada, 4*29 lb. ; Holland, 1*48 lb. ; United States, 1*14 lb. ; Russian 
Empire, 0*93 lb.; German Empire, 0*13 lb. ; and France, 0*05 lb. Thus 
India and Ceylon owe their prosperous tea trades, primarily, to the de- 
mands of Great Britain and her Colonies, but the low prices that have Great .Britain 
recently prevailed have led to great eflorts being made to open out new ooionfel 
markets, and these are held to have been so successful that the average 
price has improved. The relief aflorded, moreover, by the endeavour to 
produce and sell green tea may also be said to have considerably strength- Grem Toa. 
ened the position of the Indian planter, so that it is thought there is now 
no longer any fear of supply outrunning demand. 
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Exports from India [Black and Green Teas). — It may now be useful to 
furnish more direct and explicit information regarding the recent Indian traffic 


Year. 

Rs. 

lb. 

1876-7 .. .. 


2,60,74,251 

27,784,124 

1880-1 .. .. . 


3,05,42,400 

46,413,510 

1886-7 


4,72,79,917 

78,702,857 

1890-1 


5,21,92,335 

107,014,993 

1896-7 .. .. . 


8,12,45,480 

148,908,461 

1900-1 .. 


9,55,09,301 

190,305,490 

1906-7 


9,85,77,642 

233,653,637 


An analysis of the traffic for the years 1902-7 may be framed to show 
the chief provinces of India from winch exported and the more important 
countries to which exported, the figures given denoting the respective shares 
taken, while the tmaecounted for balances, on the total transactions, manifest 
all other provinces or countries not mentioned. The last three figures have been 
purposely omitted from each return-.— 


Expoets. 


1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Grand Total . . | 

lb. 

181,423 

207,159 

211,887 

214,223 

233,653 

Rs. 

7,36,16 

8,55,79 

8,46,54 

8,84,76 

9,85,77 

Share from Bengal | 

lb. 

Rs. 

170,943 

6,76,52 

195,107 

7.88,17 

197,541 

7,65,39 

199,737 

8,00,91 

175,889: 

7,36,96 


Madras j 

lb. 

6,482 

8,744 

11,069 

12,679 

13,979 

» >5 

Rs. 

40,01 

61,74 ' 

65,20 

75,28 

82,80 

Share to 

U.K . . 1 

lb. 

152,895 

170,186 

167,691 

166,591 

176,169 

Rs. 

6,27,90 

7,08,91 

6,70,97 

6,89,01 

7,67,45 


Canada . . / 

lb. 

5,554 

8,575 

12,607 

15,018 

14,514 


Rs. 

22,00 

36,49 

54,79 

67,10 

66,01 


Australia | 

lb. 

4,568 

6,402 

5,892 

7,146 

8,962 


Rs. 

16,36 

23,47 

22,15 1 

26,53 

31,37 


China . . | 

Ib. 

379 

6,701 

611 i 

1,709 

3,418 


Rs. 

93 

20,51 

1,37 1 

5,42 

8,31 


Russia . . 1 

lb. 

3,967 

4,546 

9,331 

9,988 

13,761 


Rs. 

15,08 

17,49 

32,99 

42,62 

56,50 


Imports into India ( Black and Green Teas j.-— With such a record 
of producing enterprise it is somewhat surprising that India nevertheless should 
continue to import tea from China, Java, etc., and become the emporium of 
a re-export trade in those teas to Persia, Arabia, Turkey-in- Asia, Africa, Egypt, 
etc. The following table recor ds t he transactions during the past five years : — 


Impobts. 


Grand Total . . 


Share from China 
„ „ Java 


, Straits / 
Settlements I 


Share to Bombay , . | 
„ „ Burma . . | 

Ris-ExroBTS Totaus -( 



1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

lb. 

3,848 

3,672 

3,734 

3,799 

2,683 

Rs. 

20,59 

20,83 

18,96 

1^34 

14,14 

lb 

2,111 

2,141 

1,229 

1,306 

1,028 

Rs. 

12,71 

13,63 

8,83 

8,29 

8,49 

lb. 

267 

305 

199 

161 

322 

Rs. 

2,14 

2,15 

1,28 

1,16 

2,29 

lb. 

491 

542 

632 

491 

457 

Rs. 1 

1,75 , 

1,89 

1,95 

1,82 , 1 

1,85 

lb. 

3,055 

2,838 

2,822 ' 

2,936 ' 

1,990 

: Rs. I 

17,29 

17,30 

, 15,25 

14,76 1 

13,26 

lb. 

603 

668 

668 

618 

486 

Rs. 

1,82 

1,96 

2,07 

1,95 

1,98 

lb. 

1,606 

889 

926 

781 

601 

Rs. 

10,49 

6,46 

1 6,32 

6,20 

3,08 
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D.i'awn from these foreign supplies the exports (re-exports) sho\ra above Green Tea 
are made, and it is distinctly interesting to have to add that recent special Trafflc. 
endeavours (already alluded to) have been directed toward securing for Indian 
production a larger share in the Tibetan and Central Asiatic green-tea trafiic. 

But, more interesting still, the re-exports of China tea, to Persia have as rapidly 
declined as the exports of Indian tea have increased. The growth of a trade 
with Persia and Turkey-in-i^ia in Indian-grown teas is one of the most satis- 
factory results of the efforts to find markets outside the British Empire. 

Coasting Trade. — A study of the amount of tea carried coastwise to and Coastwise 
from the provinces of India helps greatly to elucidate the particulars available Trade, 
regarding local consumption. In 1903-4 the total quantity carried by these Local > 

routes came to 4,806,674 lb. valued at Rs. 23,94,580, and in 1905-6 to 4,179,040 Oonsumption. 
lb. valued at Rs. 20,81,036. Of that amount, Bombay alone in 1903-4 took 
3,089,500 lb., of which 3,000,000 lb. were drawn from Calcutta and thus doubtless 
consisted of Assam or Bengal teas, and in 1905-6, 2,093,516 lb., of which 2,000,000 
lb. came from Calcutta. To a large extent perhaps this represents the Persian 
Gulf traffic. The only other item of importance manifested by the coastwise 
trade is concerned with the port of Chittagong. 

Rail and River- borne Trade. — The study of the official publications that have Sources of 
appeared under this heading reveals two important features : (a) the sources Supply, 
of supply upon which the great centres of the trade depend ; (b) the expanding 
local consumption. The total exports from the producing centres were in 
1903-4 as follows Prom Assam, 150,841,296 lb. ; from Bengal, 46,936,472 lb. ; 
from Madras, 5,084,328 lb. ; from the United Provinces, 1,911,912 lb, ; and from 
the Panjdb, 655,918 lb. These show a total of 205,429,926 lb. as the exported 
production of 1903-4 ; but later statistics for 1906-7 show a slight increase 
to 224,873,712 lb. It is Just possible that there is in addition, however, a small 
export traffic by road, not recorded in the above figures, more especially from 
small private gardens that run for special, often local markets. 

Calcutta imported in 1903-4 (from aU these areas of production) a total Calcutta, 
of 170,735,726 lb. ; Bombay (town) secured 2,205,308 lb. (from the United Bombay. 
Provinces and Panjdb, in addition to its supplies coastwise above mentioned) ; 
thei Madras (port) towns received 4,912,292 lb. (drawn from the Nilgiri hills, Madras. 
Wynaad, Travaneore, etc.) ; and Karachi 29,356 lb. (from the Panjab and KaraoM. 
United Provinces). From these receipts, by the port towns mentioned, have 
to be drawn the foreign exports (already shown), the balance being one item 
more of local consumption. So in the same way the supply procured from the 
chief towns concerned in the foreign trade (177,899,082 lb.) deducted from the 
total recorded exports from the areas of production would leave a balance 
which either goes into local (provincial) consumption, or is exported from other 
port tomis not dealt with above, such as Chittagong. The balance in question Chittagong. 

(in 1903-4) came to 27,530,844 lb. Now that Chittagong has become the seaport 
town of the new province of Eastern Bengal and Assam, its trade will doubtless 
bo separately returned. In the Administration Report of Bengal (1903-4, 82), 
it is observed that the running of a direct line of steamers from that port 
to the United Kingdom and the through connection with Assam, established 
by the completion of the Assam-Bengal Railway, have already caused a large 
increase in the foreign trade, the total value of which was Rs. 2,50,66,000 in 
1903-4 as against .Rs. 1,69,71,000 in 1902-3. Of these returns tea represented 
a traffic of Rs. 75,60,000 in 1902-3, which expanded to Rs. 1,02,40,000 in 
1903-4. It is thus certain that Chittagong will in the near future play an 
important role in the tea trade. .But to conclude these observations on internal 
trade and local consumption, a balance sheet might be given by showing pro- Bocal 
duction less foreign exports and foreign imports less re-exports, and these Oonaicnption. 
two sums would doubtless represent very largely local demands ; but for the 
reasons indicated it often happens that the exports exceed the estimated pro- 
duction by as much as a million pounds, so that we are not in a position to give 
any very satisfactory conception of India’s own consumption of tea. Recently, 
however, a special company has been organised to pioneer the Indian home 
trade, and it is believed the results are f u l fillin g all expectations. 

Trans-frontier Land Trade. — The trade in tea aorpss the frontier of India Trans- 
by land routes is not very important, though worthy of consideration. The frontier 
most surprising feature is that (including Burma) India imports if anything Trade, 
more than she exports. The supply comes mainly from the Northern Shan 
States, is carried into Burma, and is mostly pickled tea. The total traffic was 
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in 1903-4, 2,020,256 lb., valued at Rs. 9,31,943; in 1904-5, 2,314,816 lb., valued 
at Re. 10,78,031 ; and in 1906-7, 2,120,048 lb., valued at Re. 8,89,068. Turning 
now to the Expobts : these go mainly to Afghanistan, Kashmir, Dir, Swat and 
Bajaur. The following were the amounts exported — in 1903-4, 2,439,248 lb., 
valued at Rs. 10,68,916 ; in 1904-5, 2,731,008 lb., valued at Rs. 12,40,253 ; and 
in 1906-7, 2,991,072 lb., valued at Rs. 14,53,888. The chief item in this traffic 
is India’s contribution to the Tibet and Central Asiatic demand for green tea. 

In conclusion, it is periaps scarcely necessary to enter into the details 
of the strennons efforts that have been made and are being made by the 
Tea Association and tea merchants of India and England to extend the 
area of demand for all grades of Indian tea. The enlightened action 
which has resulted in securing the services of expert scientific officers 
to investigate the disabilities of the industry and to improve the methods 
of production and manufacture deserve the highest commendation. 
The initial stage in this reform was accomplished by the Government 
of India in 1895, namely the deputation of the Reporter on Economic 
Products to the tea districts with instructions to institute inquiries into 
and to publish a report on the “ Pests and Blights of the Tea Plant.” 
In consequence the first scientific officer — Dr. Harold H. Mann — was 
appointed by the Association. The subsequent history is one of progress. 
Mann’s investigations cover every possible aspect of inquiry, and the 
results of his labours may be described as both highly interesting scien- 
tifically and of the greatest practical importance to the industry. 

CAMPHOR : Pharmacog. Ind., iii., 200. 

The vernacular names in India, like the majority of the European 
names, are very similar, viz. Camphor (Engl.), camphre (Pr.), hcmfer 
(Germ.), canfora (Ital.), Mrpiira (Sansk.), kafir (Ai'ab.), and kdpir 
(Hind.), etc., etc. It has been suggested that they may have been derived 
from the Javanese kdpir, which seems to denote both lime and camphor. 
The Sanskrit medical writers were familiar with the two qualities pakm 
and apahva. The former would mean prepared by the aid of heat, and 
might thus be viewed as the Camphor of Cimimnomani (Jmnphora, 
while the latter would be native or natural camphor, and be accepted as 
denoting the camphor of JJrifohalanops €a)upIioru. The last-men- 
tioned was historically first known. But neither of the plants named 
are indigenous to India, nor even cultivated plentifully to-day, and there- 
fore the pakva and apakva kdrpira could only have been known to the 
people of India subsequent to the establishment of the Chinese and Arab 
commerce. But the history of the names for the clove (and there are 
many other examples) show that it is not necessarily the case that com- 
mercial names, at present in use, originated from the indigenous names 
of the plants in question, so that the Sanskrit kdrpira might easily enough 
have given the Javan Mpwr. 

History. — ^The hhimsini Camphor trees of the Ain-i~Ahhari (Blochinann, tranel., 
78-9) were doubtless ctit,itainonivw meyittnUtum, the wood of which might 
have been called camphor-wood from its smelling sometlung like camphor, and 
might easily have been viewed by Abffi Fazl as an Indian discovery of the plant 
that yielded camphor. One of the earliest notices of camphor is that of the 
Arab merchant Sindbad (who lives to us in The Thousand and One Nights as a 
hero of fiction rather than of actual adventure and exploration), whom Baron 
Walckener thought had lived about the time of Solaiman, a Muliammadan 
merchant of the beginning of the ninth century. Sindbad describes the mode 
of extracting the camphor by making incisions in the trees that produce it. 
This was during Ins second voyage when he visited the peninsula of Rilia, 
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doubtless tbe Malay Peninsula. Adams (Comment., JSgimta, iii., 427-9) 

reviews the early information regarding camphor, and says that Serapion is the 
first authority who gives a full account of it. Isaac Ebn Amram, one of the 
writers quoted by Serapion, furnishes a brief accoimt of the method of refining, 
wHch is practically that pursued at the present time. Lastly, Adams adds 
that Symeon Seth is the only one of the Greek authors who treats of camphor 
(caphura). [For further information see Cinnamomum zeylanicum, pp. 313-6.] 

Garcia de Orta discussed in the 16th century the two chief forms of Camphor. 

These are : — 

Ginnamomum Gamphora, Nees and Ebem. ; FI. Br. Ind., V., 134; Grasmann, 

Mittheil. der Deutsch. Oesellsch., etc., Tokio, 1895, vi., 277-328; Ind. For., x.ix., 

459; xxiii., 469; Gamble, Man. Ind. Twiibs., 564; Brandis, Ind. Trees, 534; 

LAUBACEiE. The Japan Camphor Tree. A moderate-sized evergreen tree, 
native of China, Japan, Cochin-China and Formosa, much planted in India, 
where it grows admirably in suitable places. There are fine trees in the Botanic 
Gardens of Calcutta and Saharanpur ; it grows very well in Dehra Dun, and 
thrives in the ISTilgiris, even up to altitudes of 7,000 feet. 

This is by far the most important of the natural sources of camphor, and Production, 
practically constitutes a monopoly of the Japanese Government since the cession 
to them of Formosa, whence the largest quantity and best quality of camphor 
is derived. The production in 1900 is said to have been 134 tons in Japan, 

98 tons in China, and 2,680 tons in Formosa. But it is affirmed that Japan has 
effected an agreemeirt with China whereby she exercises a preponderating 
influence over the export of camphor from Chinehew (Fukien) on the Chinese 
mainland, which formerly shared the Indian and European trade with the 
province of Tost in Sikok (Japan) and the Eastern or aboriginal districts of 
Formosa. [Of. Pickering, Pioneer. Formosa, 1898, 202, 220.] 

For a description of various processes of refinement the reader may consult 
the article given in the Dictionary. Herren Tschirch and Shirasawa published 
a careful account of the formation of this camphor, and Bamber (Lecture 
May 14, 1906, delivered before the Ceylon Agricultural Society) gives particulars 
of the still that should be used. \Of. Archiv. der Pharmacie, Berlin, 1902, 

No. 46 ; Kew. Bull, 1899, 57-68 ; 1907, 88-90.] 

Dryobalanops aromatlca, Qaertn., f. ; D. Camplwra, Ooldbr., As. Res., 1816, Bornean 
xii., 535-41 and pi. ; Gamble, Man. Ind. Timbs., 69 ; Diptbrooabpeje. Bornean and 
and Sumatran Camphor. A lofty tree, native of the north-west coast of Dutch Sumatran. 
Smnatra, North Borneo and Labuan. 

In the stem are formed coarse crystals which constitute the Babits Camphor Bams Oamplior. 
called in Indian trade returns bhimsaini or haras. The crystals are often found 
in concrete masses in the heart of the tree, or in the knots and swellings where 
the branches issue, but camphor is also fomid beneath the bark. To obtain 
the product, which is valued by some of the Chinese at from 40 to 80 and even 
100 times the price of ordinary camphor, the tree is destroyed and cut into 
small splinters. An average tree is said to yield about 11 lb., but the old trees Old Trees Best, 
are the most remunerative, and only about 10 per cent, of those destroyed 
really repay the labour. This camphor is used by the Malays for embalming 
and for ritualistic pm-poses, and is well paid for. Probably the camphor first 
known to the world was obtained from this tree, and not from Citrnnmomum, 
eatinpiiortt. [Cf. Fliickiger and Hanbury, PMrmacog., 468 ; Gildemeister and 
Hoffmann, To toiZe OiZs, 370-7, 602.] 

Other Camphors are obtained from several plants, as for example thyme, Ngai 
patchouli, tobacco, etc., etc., but the production from these sources would Camphor, 
appear not to be a paying industry. The widespread reputation of mumen 
janLoaniifeva as a source of Ngai Cajuphor is probably delusive, so far at least 
as India and Burma are concerned, though the leaves would appear still to be 
employed for the distillation of a powerful camphor in Upper Tonkin. [C/. 

Kew Bull., 1895, 275-7 ; 1896, 73 ; Bhaduri, Bept. Labor. Ind. Mus. (Indust. Sec.), 

1902- 3, 29 ; Fccm. L’lndo-GAwe, 1903, vii, n.s., 512.] 

Production. — The camphor monopoly estabKshed by Japan had the Froduation. 
eiJect of raising the price of the natural product, and this led to the 
fairly successful synthetical fabrication of the commodity in America, synthetical 
It would be beyond the scope and purpose of this work to do more than 
indicate the directions and possibilities of the camphor industry, and it 
must suffice therefore to state that it can be and is being produced 
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oliemically. But tlie rise in the price of camphor has had another effect, 
namely of turning the attention of planters in other lands to the possihility 
of competing with Japan in the supply of natural camphor. Willis and 
Bamher in an able article have dealt with every aspect of cultivation 
and manufacture {Circ. Roy. Bot. Gard. Ceylon, 1901, Ho. 24). In The 
Agricultuml Ledger (1896, No. 5) Hooper detailed certain cxperiinouts 
winch went to show that a fairly large supply of camphor might 
be obtained from an oil distilled from the leaves of Oiitna tsui- 
Caniphora, It had been supposed that camplior was only obtainable 
from the timber and roots of trees 60 to 100 years old, and obviously 
only Governments could undertake to plant such on a largo scale and 
wait so long for remuneration ; but as a consequence of experiments 
made in India, Algeria, United States and some German colonies, it was 
thought that Ohvmimomimr {Jautphora might be planted as a catch 
crop by tea, coffee and indigo planters. The results, however, do not 
appear to have justified the hopes that wore once formed. It would be 
beyond the scope of this work to deal with the European uses of 
camphor, but it may be mentioned that one of the most interesting is 
its employment in the manufacture of celluloid. [C'/. Henze, Les PI. 
Indust., 1895, iv., 269-72 ; Kew Bull., 1895, 305 ; Trof. Agri., April 1, 
1904, 669 ; Komppa, Pliarm. Journ., Ixxii., 77 ; Galleiiberg (reviewed) in 
Capital, June 4, 1903 ; Collins, Scient. American, Ixxxix., 368 ; Madras 
Weekly Mail, May 9, 1903 ; March 20, 1905 ; Hauxwell, Rept. For. Admin. 
N. Circ. Burma, 1904-6, 62 ; Copleston, Holes on Cult. Camphor, in Agri, 
Journ. Ind., 1907, ii., pt. i., 92-4.] 

Commerce and Trade. — India possesses a fairly largo industry in the 
refining of camphor, chiefly at Bombay, Delhi, etc. The refiner sells the 
article at nearly the same price as he purchased it for, the profit being made 
on its mechanical absorption and retention of a large amount of water. It 
appears, however, that an increasingly large proportion of Japanese camphor 
is sublimed before being exported to India. The imports of Barns camphor 
are now of little or no consequence, having decreased from 528 lb. in 
1899-1900 to 106 lb. in 1903-4, and in value from Es. 32,898 to Rs. 3,170, 
and in 1906-7 were nil. The total amount of other camphors imported 
was 1,071,714 lb., valued at Es. 9,96,336, in 1899-1900 ; 1,091,002 lb. 
at Es. 12,97,482 in 1903-4; 1,169,238 lb. at Rs. 16,17,043 in 1904-5; 
703,716 lb. at Rs. 13,37,938 in 1905-6 ; and 849,261 lb. at Rs. 22,99,783 
in 1906-7. In the first-mentioned year Japan contributed only 135,010 lb., 
valued at Rs. 1,82,680 ; whilst in 1903-4 the amount was 671,220 11). at 
Rs. 8,42,391 ; and in 1904-6, 856,130 lb. at Rs. 12,51,846 ; though it fell 
off in 1906-7 to 426,007 Ih, at Rs. 14,11,926. Doubtless a large propor- 
tion of this must he the Eormosan camphor, which was previously exported 
to India nid Hongkong. The increase in the Japanese trade corresponds 
with a rapid decrease in the quantities obtained from the United Kingdom 
(English refined camphor), Hongkong and the Straits Settlemeiits, the 
totals for these three having been in 1899-1900 ; United Kingdom, 84,460 lb. 
'^'•alued at Rs. 77,658 ; Hongkong, 440,458 lb. at Rs. 3,80,598 ; Straits Settle- 
ments, 411,696 lb. at Rs, 3,55,261. In 1906-7 the quantities and values 
wore respectively : United Engdom, 22,311 lb. at Rs. 76,778 ; Hongkong, 
277,360 11). at Rs. 5,43,304 ; Straits Settlements, 74,803 lb. at Bs. 1,61,295. 
Tbc increased proportionate, value, of Japanese camphor com.pared to Euro- 
pean camphor may show that more of it is imported in a refined state. The 
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re-exports manifest an increase from 38,517 lb. at Rs. 38,375 in 1899-1900 
to 121,023 lb. at Rs. 2,14,369 in 1905—6. In 1906-7 they fell, however, to 
44,776 lb. at Rs. 1,01,132. Bombay and Bengal are the chief ports of 
tleparture, and Natal is ordinarily the best customer, though since 1904 
the United Kingdom has stood first. 

Oil of Camphor . — There are two very distinct substances known by this 
namo. One is the oleo-resin of Borneo, obtained by distillation of the" wood 
or by tapping the trunks of Mtt'i/ohainnops Vampiiora, which, being imable to 
resist the pressure of the fluid, sometunos burst open or have their tissue broken 
into largo internal chambers. According to Gildemoister and Hoffmann ( Volatile 
Oils, 503) this oil is not obtainable on the rnarket. The other so-called camphor- 
oil of Formosa and Japan is a brown liquid holding in solution much common 
camphor, which is precipitated when the temperature of the liquid falls. The 
crude oil is made by distilling chips of camphor-wood in water. After removal 
of the camphor which crystallises out on cooling, it represents a transparent 
bright-yellow to brownish-yellow liquid oil having a penetrating odour. In 
Formosa it was formerly thrown away as W'orthless, but the Japanese used 
and still use it to a considerable extent in connection with lacquer and varnish- 
w’ork, besides extracting a considerable residue of camphor from it. A long 
and interesting paper on the various qiralities of camphor-oil together with a 
description of the method of extracting refined camphor therefrom and of 
manufacturing safrot from the “red oil” (crude oil after the removal of the 
essential white oil and camphor) will be found in Seliimmel cfc Co.^s Semi-Annual 
Report (Oct.-Nov., 1902), being taken in part from the Journal of the Pharma- 
ceutical Society of Japan (April, 1902, No. 242). It would appear that the 
camphor is now extracted in Japan, whereas the oil was previously exported in 
a crude state, largely to Germany. [G/. Shimoyama, Acc. in Agrist., 

Nov. 1901, xxi.] 

[C7/. Paulus Mgineta (Adams, Comment.), iii., 427 ; Marco Polo, 1298 (ed. Yule), 

11., 241 ; Varth<ima, Travels, 1510 (ed. Hakl. Soc.), 248 ; Garcia de Orta, 1563, 

0011., xii. ; Ball, Comment, in Proc. Roy. Ir. Acad., i. (ser. 3), 398 ; Ain-i-Akbari, 
1690 (Blochmann, transl., 1873), i., 78-9, 385; Linschoten, Voy. E. Ind, (ed. Hakl. 
Soc.), 1598, i., 112, 120; ii., 67, 117-8; Birdwood and Forster, E.I.C. First 
Letter Booh, 58, 289; Foster, E.I.C. Letters, iii., 240, etc. ; iv., 5-8; vi., 73; 
Cocks, Diary, 1623, ii,, 343 ; Piso, Mant. Arom., in Ind. Ufri. re Nat. et Med., 1658, 
165-8; Breyn, PZ. Exot, 1678, Cent, i., 11-7, Icon, 2; Milburn, Or. Qomm., 
1813, ii., 307, 500 ; Bennett, Wanderings N.-S. Wales, 1834, i., 175 ; Wiesner, 
Die Rohst. des Pflanzenr., i., 544 ; Dewey, TJ.S. Dept. Agri. (Botany) Giro., 1897, 
No. 12 ; Der Tropenflanzer, ii., 87 ; iii., 555-6; iv., 202, 415 ; Journ. Linn. Soc., 
XX., 414 ; Camphor Indust, for Ind., in Ind. For., 1900, xxvi., 284 ; Mukerji, 
Handbook Ind. Agri., 1901, 435-8; Dipl, and Cons. Repts. Japan, 1903-4, 

111., 29; Journ. Soc. Ghem. Indust, (many passages) ; Pharm. Journ. (many 
passages) ; Trap. Agri. (many passages).] 

CAMARIUM, Linn.; FI Br. Ind., I, 531-6; BuESERACEiE. 
There are about 9 species in this genus, all large trees, and several of 
them afford nseful resins. Considerable confusion exists, however, regarding 
their respective products, so much so that the most satisfactory course 
is to assort the available information geographically. 

C. bengalense, Roxb., is the nerebi of Sibsagar and Sylhet of which Roxburgh 
wrote, “ From fissures or wounds in the bark, a large quantity of a very pure, 
clear, amber-colomed resin exudes, which soon becomes hard and brittle, and 
is not unlike copal, yet the Natives set no value on it.” “ In the Calcutta bazar, 
it is only valued at from 2 to 3 rupees for 7 maunds of 80 pounds weight each.”" 
Most writers have repeated the above without either correcting or amplifying the 
information, so that it is not known whether or not the resin is used economically. 

C. commune, Unn., is the Java almond and the rata-kehuna of Ceylon. A 
large tree of the Malay, but cultivated occasionally in India and Ceylon. 

C. resiniferum, Brace, is the dhuna, dhua, tekreng, etc. A large tree of 
Assam, the Khasia and Garo hills. It would seem highly probable that this is 
the chief source of the Catiat-inm resin of Assam which has hitherto been mostly 
supposed to be afforded by v. he»paien»e. Gamble says it gives a resin which 
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Torches. is used for torches. A sample of Assam resin, weighing over 13 lb., received 

by the Beporter on Economic Products as “a fairly average quality of the 
Black Dammar” was sent to the Imperial Institute, London, for examination 
and report. Dunstan replied that the results obtained “ indicate that the 
resin is of the dammar type although it differs to some extant from the black 
dammar of commerce, stated to be derived from e. strititum, especially in 
Varnish. possessing lower acid and saponification values.” Some varnish manufacturers 

■ to whom the resin had been supplied reported that it was suitable for the 
Enamel Taint. preparation of a hard drying varnish, such as is required for_ enamel paints, 
though the dark colour of the resin would prejudice its sale and it was not likely 
to fetch more than 18s. per cwt. 

C. sikkiniense, King, Journ. As. Soc. Beng., Ixii., pt. ii., 187; is the 
gugal dhup, nar-oh-pa, etc. A very tall tree of Nepal and Sikkim— tlie inner 
valleys of the Eastern Himalaya up to altitudes of 3,000 feet. It yields a clear 
amber-coloured brittle resin that is burnt in incense by the Lepchas. Dymock 
{Journ. Bomh. Nat. Hist. Soc., 1891, vi,, 409) speaks of an amber-coloured resin — 
the incense {goJcal-dJvup)—Si-D.d he was thus doubtless speaking of this plant and 
not of c. hengnifinse as he supposed, c. siunimense has of late years become 
a scarce tree, due apparently to the demand for tea-box woods. The timber 
is said not to warp but to decay rapidly. 

C. strietum, Roxb., FI. Ind., iii., 138 ; Talbot, List Trees, etc., 1902, 70. 
The Black Dammar, gugul, Tcula-dam7nar, harapu Icongiliam, Tcarang kunthrikam, 
Jcundrikam, manda dhup, raldlv&p, thelU, etc. A tall tree of Western and Southern 
India from the Konkan southwards. When in young foliage it is almost crimson 
and is in consequence very conspicuoits on the Ghats, up to altitudes of 6,000 
feet. It yields the resin known as the black dammar of South India. The 
timber is worthless, and to obtain the resin the trees are fired. Vertical cuts are 
made on the bark and a mass of brushwood thereafter fired around the base 
of the trimk. In about two years’ time the dammar is said to begin to exude 
from the stem and to continue to flow for ten years afterwards, , during the 
months of April to November. This is collected in January and traded in all 
over Southern and Western India, but owing to its high price is not much 
exported. The supply comes chiefly from Travancore and the resin fetches 
about Bs. 3 per 18 lb. It is employed in the manufacture of a bottling wax 
or for varnish, etc., and in medicine as a substitute for Burgundy pitch in the 
manufacture of plasters. Full particulars of the chemical properties and medi- 
cinal uses will be found in the Dictionary. The substance was examined and 
reported on by the late Mr. Broughton. [Gf. King, Journ. As. Soc. Beng., 1893, 
Ixii., 184-8, tt. 10-3 ; Gamble, Man. Ind. Timbs., 140-1 ; Cooke, FI, Pres, 
Bomb., i., 201-2 ; Brandis, Ind. Trees., 130.] 


D.E.P., 
ii., 97. 
Sword 
Bean. 


Ereach-beans. 


CANA VALIA ENSIFORMIS, DC.; FI. Br. Ind., ii., 196; 
Wiglit, Ic., iii., t, 753 ; DutHe and Fuller, Field and Garden Crops, pfc. iii., pi. 
Ixxi ; Cooke, FI. Pres. Bomb., i., pt. ii., 372 ; Prain, Journ. As. Soe. Beng., 
1897, 66, 418 ; also Beng. Plants, 1903, i., 394 ; Dutkie, FI. Upper Gang. 
Plain, i., 235 ; LEaUMiNoSiE. The Sword Bean or “ Overlook,” sometimes 
called Patagonian Bean, shinibi, hadsambal, mehhun, mahham-shim, sem, 
sufedsem, tihon, ahai, gavari, segapu, peh-naing-ni, etc. 

A perennial climber cultivated throughout India, from the Himalaya to 
Ceylon and Siam, common in gardens or on the borders of fields, and over the 
roofs of huts. The young and half-grown pods constitute the so-called “ French- 
beans ” of Europeans in India, but they are also eaten by the Natives, especially 
in ctirry. Some five kinds, probably only races, are reported to bo grown, of 
which the form Imown as hiUm, a white narrow-podded condition, is considered 
the best. The mature seeds are said to be eaten fairly extensively in Mysore and 
in some parts of the Bombay Presidency. By the Muhammadans, here and there 
all over India, they are appreciated as a vegetable and eaten along with meat, 
especially that of the white-seeded form. There are three wild species, viz, 
ty. oirofta, w, & A, {kath-shim, kcda-shim), very plentiful throughout India and 
by some writers regarded as the origin of the cultivated plant. It has been 
reputed to be poisonous, c. Hneata, DC., a littoral species creeping along the 
sand, and f’. »htuBif»U», DC. {€. ensiformis, uar. tnrgiatt)^ a common climber 
along the banks of tidal creeks and rivers. 
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CANNABIS SATIVA, Limi. ; 0. indica, LamK ; FI Br. Ivd., 
V., 487 ; Rlieede, Rort. Mai., 1690, x., pL 60-1 ; Eumphius, Herb. Amb., 
1750, V., 208-11, pi. 71 ; Boxb., FI. Ind., iii., 772 ; DutMe and Fuller, 
Field and Garden Crops, 1882, pt. i., 80-1, tt. xix., xx. ; Fmm, Morphol, 
Teratol., and Diclin. of Flowers of Cannabis, in Scient. Mem. Ofjic. Med. 
and San. Dept., Ind., ii.s., 1904, No. 12 ; UbticagEj®. 

The following may be given as the more important names Hemp (fibre), 
Indian-hemp (the narcotics), Canvas (coarse textile), English ; cannabis, Greek 
and Latin ; canaib, Keltic ; kanas. Modern Breton ; chanvre, Fr. ; canamo, 
Sp. ; canhamo, Port.; canape, It.; eanapa. Human.; canep, 7cerjt>, Albanian ; 
honople. Bus. ; Jconopj, penha, pienlca and pcnelc, Polish and Old Slav. ; kemp, 
Belg. ; hampa, hamp, Swed. and Danish ; hanf or hanaf, Old High Germ. ; 
hampr, Iii. Germ.; knapios, Pruss. ; Hanfr, Iceland; hennup, kennip, Dutch; 
kenevir, Bulg. ; kentyr, Tartar ; kant, Erse ; kanaq, Armen, ; schema, Mughal ; 
dschoma, Tanjut ; naslia, asarath, malach, Turk. ; kin-dur, Turko-Tart. ; kirs, 
Bokhara ; kandir, Kashgar ; hanabira, Syrian ; kinif, Kurd. ; kief, Morocco ; 
ia-ma, ai-ma (great or male) and tau-ma, chu-ma (seed-bearing or female), 
Chinese ; asa (the plant and fibre), nuno or jofu (the hempen cloth), Japane.se ; 
hhangd, vijayd, indrasana, Sanskrit ; bhang, beng bhang, haacMsch, siddhi, sabzi, 
ganja, oharas, majdn, jia,^ kas. Hind., Beng., Nepal, Pb., 0. Prov., Kach, 
Guj., Deccan ; sini, sirin, Sind ; ganjayi, korkkar, kalpam, Tam. and Tel. ; 
gingi-lacki-lacki, ginjil-aoM-lacM, {kalengi-cansjava (male) or bhangi, etc., 
of Rheede, gingi of Rumphius), Malay ; kinnab, hinab, of younger Serapion, 
schehedenegi in Matthiolus, and axis or assis in Acosta, Linschoten, Rumphius, 
etc., Arabic (aajis, assis are doubtless the Arabic hasehisch); dahka, aocha, 
Hottentot ; and riamba, diambe, or jamba, W. Africa (Negro) ; darakhte-Mnnab, 
hang., nabatul-gunnab, Persian ; bMn, sejav, Burmese ; matkansha, ganja-gaha, 
Sinhalese ; ahets-mangha, rongoyne, Madagascar. 

Habitat.— The Hemp plant grows in a wild or spontaneous state over 
so wide an area, but at the same time is always so closely associated with 
places that are or may have been inhabited or used as trade routes, that 
it is difficult to say where it originated. The widest range claimed for 
wild hemp covers the area from Trans-Baikal and Dahuria westward and 
southward to Bokhara, the Trans-Caspian province, Eussia south of the 
Caucasus, and, according to Hooker, the North-Western Himalaya. It 
is, however, as plentiful in an acclimatised state in Japan and Northern 
China, and in the Sub-Himalayan zone of Northern India, as in any part 
of the region indicated, though it is admittedly there only a plant of 
waysides and waste places. Having regard to the value of the situations 
it afEects, Prain, in his report on ganja, does not regard it as indigenous 
either in India proper or along the North-West frontier. But even 
in some of the* Siberian districts accepted as part of its original 
home, it has been noted as occurring near dwellings, and Gmelin (FL 
Sihir. Hist. PL, 1768, hi., 104) seems to believe it to be wild simply 
because the Buriats and Krasnoiar Tatars do not actually sow it. The 
arguments against its being wild in Northern and Central Asia are thus 
almost as strong as in the case of Eastern and South-Eastern Asia. So 
far as India is concerned, the conclusion of the Hemp Drugs Commission 
is probably correct, namely that it is not indigenous. 

Properties and Uses. — The hemp plant is known to yield three 
distinct products, or perhaps rather groups of products, separately dealt 
with in this work : — 

A BAST FIBRE, largely employed in the manufacture of cordage 
ropes and coarse textiles. 

An EDIBLE SEED, from which a useful fatty oil is expressed. 

A NARCOTIC resinous substance that appears in trade in three chief 
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forms, known as hhang, charas, and ganja, and wHch. clicrnically consists 
of a resin and a volatile oil. 

The woi’d bangra is given in Nepal to a coarse cloth made frotn the nettle 
GiraraiMin hetevopUyiia, and in Sikldm a similar textile bears the name gtinnia, 
while in Burma the name gun or gwon denotes Jtmnmeria titveu, and in 
Bengal the fishermen’s nets made of rhea fibre are called gangajalu. A coarse 
cloth made m Mysore from Crotatarta is also named gunj. It is thus somewhat 
surprising that in India the best-loiown nettle fibres, including hemp, boar 
names that have the sound of bhanga or ganja (though possibly quite micon- 
nected), Christopher Acosta {Tract, de las Drogas, 1678, 359-61) figures and 
describes the “Bawgriic.” Mandelslo {Travels, 1662, 37) speaks of “Bengi,'’ 
a drug made from hemp. Fryer {Ne^v Acc. E. Ind. and Pers., 1672-81, i26) 
mentions “a Fakier drunk with Bang” whom he saw in Sm'at. On the 
Himalaya, where Cannahis aatlva, is grown for its fibre, the male plant is 
called phul bhang and the female gul—or gur-hhdnga. At Indore the male plant 
is hari arid the female bhamgera. Very nearly throughout the world wherever 
hemp is cultivated the larger and more prolific plant has been taken as the male 
(though as a matter of fact it is botanically the female). Praia informs me 
that he believes, with the Mongolian races, the sexes are not as a rule reversed. 
The names given to the two forms or sexes are therefore interesting. From 
Gerarde (1636) we leam that in his time English waiters spoke of the one plant as the 
“Male” and called it “ Chaile ” or “ Steele Hempe” (p.*l083), or “Winter Hempe,” 
and of the other as the “ Female ” (or, as he calls it, Feraeline, botanically the 
male), the “Barren Hempe ” or “ Summer Hempe,” and by more recent writers 
“ Fimble Hempe,” Gerarde makes an interesting observation in this con- 
nection : — “ There is another, beeing the female Hempe, yet barren and without 
seed, contrarie mito the nature of that sex ; which is very like to the other 
beeing the male, and one must be gathered before the other be ripe, else it will 
wither away and come to no good purpose.” The corresponding German names 
are Fimmel (male) and Masehel (female). It is, however, significant that in 
none of the prehistoric remains of Europe has hemp been found, though flax 
is frequent. [Of. 0. Schrader, Beallexicon, etc,, 330-1.] 

But Gerardo’s observation regarding the necessity to remove the male plants 
(the “ females,” as he calls them) because otherwise the crop may come to no 
good, is curiously suggestive of the Bengal practice, that will presently be 
explained. As a matter of fact, however, it is the general custom in Europe to 
remove the male (or, as it is called, “female ”) plants some 20 to 40 days before 
the female (male) is harvested, the reason being that after the dissemination of 
the pollen the male plants rapidly mature, so that long before the females have 
formed their seeds the fibre in the male stems has been ruined. Similarly, if 
the seeds be allowed to ripen, the fibre of the female plants will also be ruined. 
It accordingly is the custom to harvest the female crop when in a half-ripe 
condition, that is to say, the seeds have not been fully matured but they are 
at that stage rich in oil and thus afford a by-product of no small importance. 
Still further, it seems the custom, in some parts of Europe, to store the stems 
for a time before separating and cleaning the fibre. The fibre cleaned in whiter 
is accordingly called Winter Hemp and that retted in spring' and cleaned finally 
in summer is described as Summer Hemp. But like the names “ male ” and 
“female,” the terms “summer” and “winter” are often inverted. Lastly, 
the greatest possible confusion exists in the literature of this subject as to 
whether or not the botanically male plant yields a fibre, and, if it does, its 
relative value to that of the female. [Of. Crawford, Indust, of Russia, Agri. 
and Forest, 1893, 139-43 ; Wiesner, Die Bohst. des Pflamenr., 1003, i., 520, 
ii., 300.] Wilson {Farm Crops, 1859, ii., 325-43) gives what is doubtless the 
complete statement when he observes that the plants flower in about twelve 
weeks after the date of sowing, “ and then is seen the peculiarity of the 
cviltivation of hemp as compared with other crops. If the crop be intended 
for fibre only, the harvesting generally takes place as soon as the process of 
flowering is completed, and both male and female plants are pulled at the same 
time and treated in the same maimer. When, however, the double produce of 
fibre and seed are desired, a different method is pursued, by which the full produce 
of the crop is secured.” The male plants are pulled up by the roots, care being 
taken not to injure the female, which are left on the field for a fvirfcUer period. 
“ The male plants are collected and tied in small sheaves, and either left standing 
in a^conveniept place till dry or at once taken to the retting vats.” Morris 
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{Cantor Lect., Jouvn. 6'oc.Arfo’, 1895,901) says the fibre of the male plant is tougher Male versMs 
and better than that of the female. It is separated by retting, breaking 
and sctttehing as in flax. [O'/, also Dodge, Cult, of Hemp and Jute, TJ.S. Dept. 

.4r/ri. Fibre Inveatig. Rept, 1896, No. 8.] In New Jersey experiments were Soil and Climate, 
conducted to test the influence of enviromnent oir the relative production of 
male and female plants. On rich soils twice as many female as male plants 
spring from the seeds. So also seed collected late in the season was found to give 
more i>is_tillate than staminate plants. 

Turning now to the mistakes made by Gerardo and most of the early writers wild Hemp, 
regarding plants supposed to be wild states of fjraunttoi/t satUm, it may bo 
observed that in the classic literature of this subject in Europe, India and China, 
exactly parallel examples of error may be cited to those of the 13th to 18th 
f'.entury writers. In India from the time of the early Mughal Emperors, at Contusion with 
least two, if not three flbre-yielding plants have been recognised as forms of ott^er 
bemp, viz. bhangd or sana {Cattnahla »«.«»«), patsan (mbisenta cannabinus), 
and aan (or sunn) {Crotaim-ia jttuooa). The first two are mentioned, for example, Sanskrit 
in the Ain-i-Ahhari (1590, Bloelnnann, transl,, i., 87) in such terms as to leave no Literature, 
doubt as to the palmate-leaved aan having been recognised as distinct from the 
yellow-flowered san of another passage (Gladwin, transl., i., 101). But while sana 
—a fibre—occurs in the Institutes of Manu (probably of date 100 to 500 a.d.) 
and in some of the later Sanskrit works, it apparently denotes Ci’otaJaria rather 
than Cannabis. It would- thus seem as if the word sana to denote the true 
hemp had been a comparatively modern usage. 

History.— The names schema and desc/toma given to it, according to John Am- Hemp in 
manus {Stirp. Rar. Imp. Ruth., 1739, 174), in Dahuria, are suggestive of the Chinese oiiina. 
ta-ma (great-wa), si-ma {maXe-ma), tsu- (sometimes written chu-) ma (female and 
seed-bearing-ma). Bretschneider says “ the character ma, which nowadays is 
a generic term for plants yielding textile fibres, was in ancient times applied 
exclusively to the common hemp plant Cannabis sauva, Linn. It wordd, in 
fact, seem fairly certain, if the plant be excluded by botanists from the position 
of being regarded as indigenous to China, it has been frequently mentioned in 
the Rh-ya, and special characters are employed to denote the fibre plant as distinct 
from the seed-bearing form. In fact it would seem that so very ancient is the 
character ma that it denotes conjointly fibre and oil (or food). Dr. Henry has 


pointed out to me that the character in question looks not imlike two plants 
within a partially protecting line. Whether or not the very character used to 
denote ma was intended to convey the idea of the two forms, the double property 
was certainly known from the most ancient times, [Of. Kew Bull., 1891, 247-59,] 
Bretschneider accordingly observes : — “ As hemp-seed was an article of food, 
hemp in ancient times was reckoned as one of the five, or nine, kinds of 
grain.” The Lu Shi (Sung dynasty) relates a tradition according to which 
the Emperor Shen Nung (28th century b.c.) first taught the people to culti- 
vate the ma. 

Discussing the classic names associated with India, G. A. Grierson {Note Indian Claesio 
on the References to the Hemp Plant occurring in Sansicrit and Hindi Literature, Keferenaeg. 
in H.D.G.R., iii., 246) mentions bhanga, indrdedna and vijayd or jayd. “The 
name bhanga occurs in the Atharvaveda (say 1400 B.O.). The hemp plant is 
there mentioned simply as a sacred grass,” It was one of the five herbs offered 
in oblations, viz. soma, Tcuca, bhanga, barley and saha. “The first mention of 
bhanga as a medicine which I have noted is in the work of Susruta (before the 
8th century A.x>.), where it is called an antiphlegmatic. During the next four 
centuries bhanga (feminine) frequently occurs in Native Sanskrit dictionaries 
in the sense of hemp plant,” “ In the 10th century the intoxicating nature of 
bhang seems to have been known ; and the name indrdqana, Indra’s-food, first 
appears, so far as I Imow, in literature. Its intoxicating power was certainly intoxicating 
Imown in, the beginning of the 14th century.” The synonym vijayd (the PivpBrty 
giver of success) often has the alternative meaning of haritaki {TernUnaiin). 

Dutt {Mat. Med. Hind., 1900, 235-41) — gi-eat authority on the Sanskrit names 
of plants — says a mythological origin has been invented for this plant. It is 
reputed to have been produced in the shape of nectar while the gods were 
churning the ocean. In part confirmation of that view it may be mentioned 
that in the medical treatise that constitutes {The Bower Manuscript (translated 
and annotated by Dr. A. F. BudoLf Hoemle) no mention is made of Indian 
hemp in any form. The MS. was foxmd at Kucha, Khotan, which according to 
Stein was engulfed by saiul t(.)wards the close of the 8th century. It is thus 
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very possibly the oldest IndiaJi MS. of a medical work extant. But in the 
Pkwmacographia Indica the followung occurs, “ It is mentioned along with the 
Vedio plant janjida, which has magic and medicinal properties and which is 
described in the Atharvavida (ix., 34, 36) as a protector.” “ The gods are 
said to have three times created the herb {oshadM).” “ The intoxicating proper- 
ties which the plant possesses in its Eastern home appear not to have been 
discovered until a more recent date, but in the fifth chapter of Manu, Brahmins 
are prohibited from using it, and in the sacred books of the Parsis the use of 
hana ioT the purpose of procuring abortion is forbidden.” It may, however, 
be pointed out that the authors of the Pharma^ographia Indica would perhaps 
have been more correct had they stated that the magic plant was called sana 
not Wianga and was spoken of as springing from the saps of husbandry — it 
was therefore a cultivated plant and one possibly of moist soils. On the other 
hand, Dr. Krishna Garde of Poona, in liis evidence before the Hemp Drugs Com- 
mission (vii., 173-9), stated in the most emphatic manner that in the ancient 
classic literature of India there was “ not the slightest reference, direct or implied, 
to the narcotic properties of the plant.” Panini, he continues, “ refers to it as 
cultivated in fields (evidently for its fibre and seed). Manu and Kaushitaki 
Brahmana refer to it as a source of fibre. Later Sanskrit commentators and 
lexicographers interpret bhang as shana, the Bengal sunn plant {Ci'otnini'iu 
juneett ), which has been known in India from time immemorial as a plant-yielding 
fibre.” There are no Sanskrit names for ganja or clutras ; all the words so used, 
according to Dr. Parker, have been recently coined. In the “ Sabha Parva ’* of the 
Mahahhamta, the Sakas (Scythians of Turkestan) are spoken of as bringing 
presents of thread spun by worms and patta. In that reference apparently 
the fibre of hemp may have been denoted, but it was not called sana but 
patta. 

Grierson (in his commimication to the Hemp Drugs Commission) observes that 
the first reference to ganja which he has noted is about 1300 A.D. He then adds 
that according to an old Hindu play written in the beginning of the 16th century 
Siva himself brought down the bhang plant from the Himalaya and gave it to 
mankind. Jogis are well-known consumers of bhang and ganja, and they are 
worshippers of Siva. In this connection also it may be explained that Grierson 
has permitted me to re-submit to him personally the controversy regarding 
the hhangd, ganja and sana of Sanskrit literature. While he diffidently 
turges that comparative philology is out of his line, he points out that if it be 
accepted that is an Aryan (not a Semitic word as Burton suggests), it is 

derived from bhanj — to break (transitive). In that sense it occurs not infre- 
quently in names of plants other than Cannahis, such as gdtra-blmngd (= body- 
breaking), hatu-hhanga (= pungent bhanga) ; so also in certain combinations such 
as prishtha-bhangd ( =: back-breakiag — a trick in wrestling). But if the deri- 
vation from bhanj be correct, then the “breaking ” might refer to the senses 
and have the meaning of “ to rout.” The Indian bhanga and the Avesta banha 
(the Persian bang) have a common origin and the “ bh ” form is the original. 
The reverse is improbable if not impossible. The nearest certain common root 
is the Sanskrit already mentioned (suggestive of a hypothetical bhranj, 

and of f rangers, brechen, break, etc.). [Of. Helm, KuUurpfl. und Haust., 471-2.] 
The word bhanga has both a male and female form, a circumstance suggestive 
of the botanical male and female plants, and if so that fact might be viewed as 
removing it from sana (which usually denotes Cr«tal«ria Junrea). Commenting 
on the Word sana, Grierson says its origin is unknown to him. but that the cerebral 
“ n ” suggests a previous “ rn.” It can have nothing to do with indra-asana 
(Indra’s-food). Prain, on the other hand (G«Zf. amd Use of Ganja, 1893, 43), regards 
sdita as the most interesting of the Sanskrit names for this plant. Prof. 
Rapson writes me that it is quite possible the original form of the word was 
Kavvafi-Ls, hence the numerous Teutonic names like the English “ hemp ” and 
the early English “ heuep.” The Greek and Latin “ k ” often changes into 
“ h ” and the “ b ” into ‘‘p ” on passing into English. But if this be so, the 
final “ b ” was dropped off in Sanslcrit — the hana may have been originally sanab. 
The sound-change involved are quite regular, namely the Sanskrit “"s” (the 
palatal sibilant) passing into the Greek and Latin “ k ” sound, and then into the 
English “ h.” But O. Schrader (Reallexicon der indogerm. AUertum., 1901, 331) 
observes that the bis or pis in the Grseeo-Thracian Kawa^is is suggestive of pis, 
pus, the (Finnic) Siryenian and Votiak word for nettle, so that the original may 
have been Kavva-(Sis and meant hemp-nettle. 
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[Cf. Buchaiian-Hamilton, J[cc. Dinaj., 1833, 207 ; Roxb., Ohs. Hemp 
and Flax Substitutes, 1801 ; Baden-Powell, Ph. Prod. 1868, 292-3, 377, 504-7; 

Hem Clmnder Kerr, Cult, and Trade in Ganja, 1877 ; Qanja and Other Drugs 
in Ind., Parliain., Paper, March 3, 1893 ; Pharmacog. Ind., 1893, iii-, 318-37 ; 

Bept. ind. Hemp Drugs Comm., 1894, 7 vols. (abbreviated into H.D.C.B.) ; 

Fvain, Bept. Cult, and Uses of Qanja, 1893; Imp. Qaz., Ind., 1904, iv., 259-61; 

Hanaueek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 77-81.] 

/. THE FIBRE HEMP. (Seed, pp. 256-7, and Narcotics, pp. 258-63.) 

Cultivated and Wild States of the Plants. — The remarks already 
made regarding the male and female conditions of Cminahis sativa have 
indicated some of the chief opinions that prevail in Europe regarding 
methods of cultivation. It has moreover been incidentally implied that 
in India, hemp is grown for either of two main purposes: (a) the 
supply of the narcotic; (6) the production of fibre. It is, however, 
very generally admitted that in the plains of India, while the narcotic 
principle is readily developed, the fibre is as a rule but very imperfectly 
formed. In many reports it is affirmed that certain forms of hemp con- 
tain a stronger or a better flavoured narcotic than others, circumstances 
explained by some authorities as being consequent on more careful 
preparation. [(7/. Kotali State Mem., H.JD.G.Ii., app. iii., 178.] Prain 
says, “ Bhang is held in very difierent degrees of estimation according to oiimaiio 
the locality in which it is grown ; that from the plains is valued more ^ 
highly than that from the submontane tracts along the Himalaya.” 

On the North-West Himalaya the plant is fairly extensively cultivated, 
however, as a source of fibre, the narcotic being but indifierently produced. 

In some localities ganja is said to be obtained, in others charas, in a third 
hhang, while in Sind it is reported that the plant afiords a good fibre as well 
as a fair quality of hhang. These peculiarities are not, however, by 
recent opinion accepted as involving conditions that are even racial in 
value, but are viewed as the direct results of climatic and soil influences, ohango from 
Prain, moreover, remarks, “We must conclude that, having reached 
India as a fibre- yielding species, the plant developed the narcotic yielding, 
property for which it is now chiefly celebrated there.” So also the H.D. 
Commissioners in their Report (i., 17) observe, “ The function of the 
Commission is to test by the information they have collected the views 
therein expressed regarding the probable existence of races capable of 
yielding as a speciality the different products — fibre, ganja, charas and 
hhang. The only differences recognised in the plant by the people are 
between the wild and the cultivated plant, the male and the female and the tka^leopie. ^ 
varieties of the male and female plants already referred to.” Summing up, 
the Commissioners, however, observe that “ there is no evidence of racial 
speciality or differentiation of the decided sort suggested ” by some writers. 

Similarly it may be pointed out that Roxburgh was apparently much 
impressed with the absence of distinctive varieties. “ Few vegetables,” 
he remarks, “ so widely diffused over almost every part of the known world, 
and under the immediate management of man, have undergone less change.” 

{Trans. Soc. Arts, London, 1804, xxii., 385). It is thus certain the plant 
has varied structurally to a far less extent than might have been antici- 
pated. But racial characteristics are not necessarily botanical mani- naoiaibat 
festations, and that the plant has changed is at once evident by the stractra^^^ 
widely different products which it affords. It has not as yet, however, 
been critically examined and compared province by province on the 
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field from tlie standpoint of the cultivator. Eoxhnrgh was not aware, 
for example, that in Asia “ the fibres of the bark have ever been 
employed for any purpose,” so that he certainly had not studied all tlie 
racial forms that may have existed in India even in his time. 

In the Report issued by the H.D, Commission (i., 32), reference is 
made to there being two forms of the plant in Kashmir ; “ The hJiang, 
which grows on both banks of the Jhelum below the city of Srinagar, 
is known as hathiya hhang, is weak in narcotic and is used only for its 
fibre and for burning. The wild growth is very abundant. It supplies 
all the wants of the people, and there is consequently no cultivation.” 
So again (Z.c. i., 30), doubt is thrown on the existence of the plant in 
Burma. It is probably not so plentiful in that country as in India. 
Pottinger and Prain, however {Note on the Botany of the Kachin Hills, etc., 
in Eec. Bot. Surv. Ind., i., 219), found it near the Kyeng-mo Kha, in the 
forests, and they add that the people appeared to have no knowledge of 
ganja and no idea that the plant possessed narcotic properties. But while 
Indian authorities thus throw doubt on the existence of cultivated forms 
of the plant, in Europe and America those engaged in the hemp industry 
have no hesitation in recognising many well-estabKshed races. Dodge, 
for example, says several varieties are recognised, such as that cultivated 
in Kentucky, having a hollow stem, the most common. Then there are 
the following forms : China, Smyrna, Common European, Bologne or 
Great hemp, the canapa piccola or small Italian, and lastly the Arabian. 
\0f. Boyce, Treat, on Cult, of Hemp., etc.. New York, 1900,] 

Eatly Experiments. — On more than one occasion public interest has 
been aroused as to the possibility of India becoming a source of hemp 
fibre. That the plant was completely acclimatised over the greater part 
of the plains and fairly extensively cultivated on account of its narcotic, 
are circumstances that have been cited in support of the contention that 
apathy and indifierence had to account for India’s backwardness in hemp 
production. During the closing decade of the 18th century the Bast India 
Company made various experiments on an extended scale. Roxburgh, 
in a letter dated Calcutta, 24tlh. December, 1799, expresses somewhat 
piqiiautly his astonishment on finding a Mr. Sinclair sent from England 
to “ establish the cultivation of hemp, a thing I had begun some time 
before.” Sinclair seems to have died shortly after his arrival in India, 
but the experiments were continued for a few years. Speaking of san- 
hemp {CrotaUirla junceu), Roxburgh wrote in his Plants of the Coast of 
Coromandel (1798, ii., 50, 1. 193), “ This useful plant yields the Hindoos their 
best hemp, for they have no idea of the superior quality of the bark of the 
common hemp-plant ( which is indigenous in all parts of India ; 

but of that plant they only use the leaves as an intoxicating drug. I 
have taken some trouble to teach the natives the use of a plant which 
hitherto they have only abused, by making some of their farmers witnesses 
to every part of the culture and preparation of the hemp, and wliich, on 
being compared with their tschanamoo hemp, they were perfectly con- 
vinced was infinitely better ; at the same time the culture being equally 
easy, and the produce equally large, I have reason to think a few 
years will bring it into general use in these parts, and by degrees 
over India.” 

In the early experiments European seed and European cultivators were 
alike imported, and every effort made to ensure sucioess. Cultivation 
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and manufacture were carried on at Bishra, Cassimpore, Maldali, Grorakli- 
pur, Mhow, EoMlkandj Azimgarli, etc., etc. Tlie results were every- Repeated 
wtere unsatisfactory. Still, however, inquiry and experiment were re- 
instituted in 1871, especially with regard to the fibre of the rejected stems 
from ganja cultivation ; but the result was again unfavourable. The 
area of possible cultivation of hemp fibre was admitted to be that where 
it has from time immemorial been produced, namely the slopes of the 
warm temperate Himalaya. But it may fairly well be affirmed that the Himalayan 
Himalaya as a possible extended source of supply has not been fully 
exploited. Beoent and future increased facilities of transport may be 
looked to as giving openings for developing the trade in Nepal, Kumaon, 

Simla, Kullu and Kashmir hemp fibre. Some years ago the East India 
Company made contracts for Bfimalayan hemp {H.D.G.R., app. iii., 26, 

27, 231). For this purpose advances were made to the cultivators, and 
the fibre purchased at a fixed rate. The system worked well, and should 
a demand arise in the future, it might be resumed as the best mode of 
dealing with a community of very poor cultivators. [Cf. N.W. Prov. Gaz., 

X., 799-805.] 

CULTIVATION AND CHIEF LOCALITIES,— C^mnaUs safAva is Production, 
grown as a source of hemp fibre in two localities : (a) the North- 
West Himalaya, including Kashmir, and to a much smaller extent in 
(&) Sind. The wild or fully acclimatised plant is called jangli-Vhang, or 
ganara-hhang. Whether the two conditions — ^the wild and the cultivated 
— can be separately recognised seems doubtful; still it is a fact that the 
wild is useless, or nearly so, for either fibre or drug. 

(a) QarhwaL — The fibre-yielding plant grown in this district is met with 
on rich land having a north exposure. It is believed, moreover, that it would 
be impossible to give it too much manure. The small plots assigned to hemp 
are accordingly, as a rule, seen in immediate proximity to the cultivator’s house, 
and are carefully protected. The crop does not succeed below 3,000, nor 
much above 7,000 feet in altitude. It is sown in May to June (about 60 lb. to Seasons, 
the acre), and dxu’ing growth the land is once or twice dressed, and where neces- 
sary the plants are thinned out so as to stand a few inches apart each way. By 
September to early in November the crop is r.ipe, and may then stand from 10 to 
14 feet in height. The plants that bear seed are called mjango or Jcalango, and Two Xonns. 
those that do not are phulango. The stems are cut with a sickle and spread 
on the ground to dry for 24 hours. Those who desire to procure charas ( ? ganja) 
now rub the fruiting tops and young leaves between their hands and thus procure 
the drug. The leaves are as a rule regarded as useless, but a small quantity may 
be collected, dried, and employed as bJiang. The seeds are gathered, and con- 
stitute the second valuable product of the plant. The Jcalango stems are exposed 
to dry, and are in due course retted and the fibre separated and cleaned, as with 
the male stems (see p, 50). Prom the fine fibres of both plants the teolca or sheet Tcoka. 
worn by the people in Garhwal is prepared. Nearly one-third of the population 
of that district are clad in hompon garments. While that is so, it is rema.rkable 
that a certain odirun is associated with the cultivation of the hemp plant, and 
hence only the low-caste farmers {ddms), or the half-caste Rajputs (Khasia- 
Rajputs) will grow it. {Cf. E.D.O.B., v., 19, 20, 41-8, 76-8.] 

(&) Kumaon. — A highly instructive account of the cultivation of hemp fibre 
in Kumaon will he found in the Gazetteer of N.W. Himalaya (1882, 760-7). Tiie 
system pursued differs m no essential from that just detailed, and the objection 
to being classed as a “ hemp-grower ” also prevails. In the Hemp Drugs Report 
{l.c. i., 93) mention is made of the manufactxxres produced, which it would appear 
are fairly extensively exported from Almora to the plains. Owing to the use- 
fulnoss of the plant its cultivation is said to, have recently been considerably 
extended. The manufacturers of hemp string and rope are reported to be a 
special class of people called boras or pajaia. 

(c) Nepal. — In this State the sowings are usually made a little earlier than 
in Kumaon and Garhwal — viz. from March to April, and the crop is accordingly 
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ready in August. It would appear to be specially abundant in the hills from 
Maukamana to Bedi, also in the Nepalese Terai. [<7/. iii., 131 j 

Kirkpatrick, Acc. Kingdom of Nepaul, 1811, 142-3 ; Buchanan-Hamilton, ylcc. 
Kingdom of Nepal, 1819, 226, 231-2.] 

(d) Simla and Kaagra. — short notice of hemp fibre in Kotgarh will be 
found in the Asiatik Beaearchea (1825, xv., 474, 478). One of the most interesting 
and useful accoimts of the hemp cultivation of the Himalaya is that given by 
Baden-Powell (P6. Prod., 1868, 504-7). Stewart, in a correction on the text of 
his Panjah Plants, has recorded his final opinion that eannahis was wild in 
the Panjab hills, and speaks of it as cultivated up to 10,000 feet in altitude 
Coldstream says (H.D.O.B., v., 365) it is not cxiltivated in the Panjab for 
the production of charas or ganja. Useful additional particulars will also 
be fotmd in the Kangra Gazetteer (1807, 78) and in Mr. Anderson’s statement 
{B.D.C.B., V., 3791 

(e) Kashmir. — ^In 1799 Captain Thomas Hardwicke visited Srinagar, and 
in the Asiatiek BesearcJies furnished an interesting narrative of his journey (vi., 
376). He there observes that Cannnbis saUm “is cultivated in several parts 
of the mountains for two purposes : one for the manufactm’e of a coarse thick 
cloth, which the poor people wear, and the other in making an intoxicating drug 
exported to the low countries.” Lawrence {^Valley of Kashmir, 69) tells us that 
about 600 maunds of fibre are annually produced in the country below Srinagar. 
Further particulars on this subject will bo found in the Hemp Drugs Beport 
(app. iii., 128). Many writers allude to the very superior paper that was formerly 
made in Kashmir from bhang fibre {H.D.O.B., v., 438). Of Kyilang, the Eev. 
Mr. Heyde {H.D.O.B., v., 487) informed the Commission that in British Lahul 
all the zamindars cultivate a small piece of ground, if possible, close to their 
houses, with hemp, solely in order to obtain fibre. This is made into strings, 
with which the straw shoes {biBa) are sewn together. Very few people smoke 
bhang, and those who do, obtain their supplies from traders, who carry it from 
Yarkand to Hindustan. 



Sind Hemp. (/) Sind. — Wild hemp loiown as koM bhang is said to grow on the hills. 

The plant is cultivated on account of bhang (it does not yield ganja or charaa) in 
this province, but the stems are occasionally utilised as sources of fibre, hence 
Sind being sometimes mentioned as producing the true hemp ; at the same time 
the seeds are collected and eaten, or oil is expressed from them. Sir H. E. M. 
James, in his evidence submitted to the Hemp Drugs Commission (vii., 235), 
stated that the charaa used in Sind is imported chiefly from Kandahar. The 
Deputy Collector of Naushahra (Witness, l.c. No. 4, 243) says, “ In order to raise 
a good crop of hemp, it is necessary that the land should be well ploughed, manured, 
and copiously watered. The seed is sown in October or November, and the crop 
is ripe in April. According to another witness (Seth Vishindas Nihalchand, 291) 
the fibre is called aini. The stems are steeped in water for 15 days, after which 
Possible they are taken out and then yield their fibre. But it may be asked — ^is it possible 

Confusion. that Cvota-iaria jiincea is the hemp fibre of at least some of the Sind reports ? In 

South India, at all events, it would appear certain the fibre-yielding plant often 
spoken of as CannabiN mtUva {H.D.O.B., app. iii., 83) is m reality f'rofrticu'ia 
Juneea. 

Trade in Trade in Hemp, — ^Russia still holds the foremost position in the 

Hemp. world’s supply of this fibre. The exports of hemp from India are mainly 
in saw-hemp {Crotalaria), and the imports almost exclusively in Manila 
hemp. Hemp is regarded as resembling flax, but as possessing a higher 
tensile strength (30 to 35 as compared with 20 to 25 kilos per square mm.). 
It resists retting, and on that account is much valued for ropes and sail- 
cloth. 

//, THE SEED AND OIL. 

Seeds. Edible Seeds. — Galen tells us that it was customary to give hemp- 

seeds to guests as a promoter of hilarity {cum aliis tragemalis), Garcia 
de Orta speaks of the Indian seed being smaller and darker colom’ed than 
that of Europe. There is little doubt that the tendency for the seeds 
(fruits) to become agglutinated with the resinous narcotic is much greater 
in India than in most other countries, and this would seem to account 
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for their being described as darker coloured. But it is no stretch of 
imagination to assume that it -was the presence of the very minute par- 
ticles of the narcotic that, in the story told by Herodotus, made the 
Scythians shout for joy while in their medicated vapour baths. 

Hove’s description (1787) of the vapour given off by the preparation con- a?heir 
sumed by his followers at Surat having overpowered him, might in fact 
be cited as a commentary on the passage in Herodotus, 0. Schrader, in Property, 
fact, says the Scythians never washed in water but intoxicated themselves 
with the smoke of the seeds of hemp. In Persia the seeds are called 
Shahdanah, or Emperor’s seeds. Tragus tells us that in Eastern France Their 
in his time (1539 a.d.) the seed was cooked daily among other foods such as aion*« 
barley, but he adds it was regarded as dangerous if partaken of too liberally other Sains, 
or too frequently. Paludanus in a footnote to Linschoten’s account of 
hemp refers p598) to a mixture eaten in India called hosa or hoza which, 
he says, consisted of the seeds of Lolium and of hemp (see Eleusine, p. 521 ; 
also Malt Liquors, p. 758). Mr. W. Coldstream, for example, informed 
the Commission that the edible preparation known as miHra consists of 
hemp-seeds mixed with parched wheat or iatku (JLmarantus) or of rice. 

Pundit Gunga Datt Upreti spoke of the seeds being cooked in Almora 
along with vegetables. Mr. Dharma Nand Joshi remarked that they make 
all vegetables palatable and wholesome. Mr. Anderson spoke of the parched 
hemp being mixed with grain and eaten, although, he adds, the mixture 
sometimes affects the eyes in the fashion known of charas. Mr. R. C. 

Artal of Bijapur mentioned that the seeds are employed as an 
ingredient in chutney. Mr. Minniken observed that in Bashahr the Yield an 
ripe seed is mixed with spirit to make it more intoxicating, and Pitoxioating.- 
Sir Walter Lawrence in his work on Kashmir informs us that “the 
hemp seeds yield an oil which like dkanas is used for intoxicating pur- • 
poses.” It may thus be concluded that if the fruits be used without being 
specially cleaned they may be, and in India apparently often are, so im- 
pregnated or agglutinated with narcotic that they are distinctly intoxi- 
cating. These fully substantiated facts seem to justify the inference that voiatne 
the Scythians of old, as do the African bushmen to-day (Burton, Arab. Narcotic. 
Nights, i., 65), became intoxicated by inhaling the volatile narcotic 
present on the seed-coats and adhering particles of the inflorescence, 
without for centuries thereafter the drug having been isolated or separately 
recognised. 

Hemp-seed is employed as a food for birds, poultry, etc., and in India 
is specially commended as an occasional diet for milch-cows. 

Oil. — Hemp-seed when expressed yields 15 to 26 per cent, of a pale limpid Oil. 
oil. This is at first of a greenish-yellow colour hut gradually deepens when ex- 
posed to the air. The flavour is described as disagreeable, but the odour as mild. 

Its sp. gr. ranges from 0-925 to 0-931. It becomes turbid at a temperature of 
15° C. It absorbs from 143 to 144 per cent, of its own weight of iodine. Its 
drying properties are good, but in England it is rarely used for paint, though in 
some parts of Europe, where procurable in abundance (especially in Russia), it 
is fairly extensively utilised. It is also largely employed as a lamp oil, but its 
best use is in the preparation of soft soap. It dissolves in boiling water, and Soft Soap, 
in 30 parts of cold alcohol. It is sometimes difficult to get linseed oil absolutely 
free from adulteration with hemp-seed oil. The oilcake is used in feeding stock. 

In the United States hemp is said to yield from 20 to 40 bushels of seed to the Yield. ' ’ 

acre. The plant requires to be harvested before becoming quite ripe, owing to 

liability to seeding. The seed loses its germinating power very quickly, hence 

the stock should be one season old only. It is said that Russia annually produces 

close on half a million tons. 
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So mucli has already been indicated of the narcotic property of Indian 
hemp that the subject need hardly be further dealt with in this work. 
Moreover, it has been so thoroughly treated of, in the publications quoted 
in the opening preamble, that it seems only necessary to refer the reader, 
who may desire full particulars, to these most useful publications. As 
already explained, there are primarily three forms of Indian hemp, with, 
under each, local modifications, special preparations, adulterants and 
imitations. Chemically, all three are one and the same. They represent 
different methods of production, different degrees of purity and intensity, 
and are often so blended into each other that their isolation becomes 
impossible, or nearly so. They may, however, be indicated briefly, as 
follows :■ — 

1. Bhang. — This is also known as siddhi, subji, or sabzi, thandai, 
'patti, etc., and in Central India it is vijaya, buti, and sabzi. It consists 
of the specially dried leaves and flowering shoots of either or both the male 
and female plants, whether wild or cultivated, Lt.-Col. Prain dissents 
somewhat from this opinion, since he would appear to believe that the 
male plant is inferior to the female in value as bhang. “ There is reason 
for thinking,” he says, “ that from the best bhang male leaves are ex- 
cluded.” The narcotic principle, though not present in the very young 
state, begins to form with the growth of the plants, and reaches its greatest 
abundance about the time the flowers appear. But it gradually diminishes 
as the leaves pass maturity, and is entirely absent (or nearly so) from 
leaves allowed to turn yellow and to be dried up while still attached to the 
plant, [Baden-Powell, Pb. Prod,, i., 505 ; H.D.G.R., iii., app., 153 ; 
Prain, Cult, and Use of Ganja, 12.] 

The dried leaves as met with in the Indian drug-shops usually consist of a 
powder known as siddhi, and this may be composed of fragmentary leaves only, 
or, as already stated, of the inflorescence as well, and even of the seeds. Some- 
times this is called patti (the leaf), the word bhang, the most general of all, having 
more often a wider signification than the dried leaves. Siddhi is collected on the 
plains and lower hills, frequently from the wild plant, but here and there, all over 
the country, small plots may be seen near the homesteads in which the plant 
exists in the condition of semi-cultivation. Wlien prepared for consumption 
the fragments of the plant are ground to a paste, and of this an emulsion is 
made which, after being filtered through a cloth, may be consumed in that 
form, or flavoured with sugar, spices, cardamoms, melon seeds or milk. The 
simple beverage goes by various names; bhang or siddhi in Bengal; siddhi ov 
thandai in the United Provinces; ghota in the Central Provinces; fmd. ghota, 
tadhal or panga in Sind. In Madras a similar liquid is called ramras or ram- 
rasam, which in Upper India is sometimes called dudhia. In Poona a beer made 
with juar and bhang is called bhoja. Occasionally musk or other perfumes are 
added to disguise the objectionable smell, while to make the beverage more 
intoxicating and poisonous, opium, dhatura seeds, arsenic, strychnine, aconite, 
oleander root, and the seeds of black henbane are used. The special employment 
of the roots of certain grasses such as rice and judr is frequently resorted to (see 
Sorghumyulgare, p. 1040). A preparation of Indian hemp and alcohol is called luthi, 
and a drink called mudra (used in Baluchistan and the Panjab) is said to contain 
hemp, opium, alcohol, and dhatura. Majun is a sweetmeat prepared from the 
emulsion ; it is extensively eaten all over India. The Emperor Baber mentions 
in his Memoirs (1519) the number of times he had partaken of “ maajun." 
John Lindsay {Journ, Captivity in Mysore, 1781, iii., 293) tells of his soldiers 
having been obliged to eat a “ mafum.” The practice is, therefore, a fairly 
ancient one. Lastly, it may be pointed out that in Thomas de Quincey’s 
Confessions of an English Opium-eater, ‘‘madfoon” would seem to be spoken of 
(but quite incorrectly) as the Turkish name for opium. 

Of all the forms of Indian hemp bhang is the least harmful, and, according to 
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the vast majority of the opinions recorded by the II.p. Commission, it is the beer 
or refreshing beverage— the occasional indulgences or luxury of the middle and 
better classes of India. A large percentage of the people use it, and apparently 
with less injurious consequences than the similar consumption of alcohol in 
Europe. It is not, however, a cheap beverage, since the flavouring and per- 
fuming adjuncts are expensive. By the people in the localities where the plant 
is wild, however, it is often employed in the form of a simple infusion without 
any adjuncts, and then of course it may be had for the trouble of collection and 
preparation. It would seem satisfactorily proved that no form of Indian hemp 
possesses the property of establishing a craving for its continued and extended 
use. The total prohibition, even were that possible, would therefore be strongly Prohibition 
opposed by the majority of the people, though the fiscal control established "by Resented, 
the Government meets with their very general, approval, Honigberger tells us 
that in his day, “ not far from the outside of the Delhi gate at Lahore, near the 
road to Amritsar, close by my hospital, there was an establishment called Sed 
Gunge, where this beverage was delivered gratuitously.” Several yritnesses airen Pree. 
reported to the H.D. Commissioners places where the beverage was daily given 
(even now) to all applicants free of charge. Dr. Ewens alludes to the seats 
{tahiara) in Lahore, where men assemble to drink hlmng. Moreover, the use of 
hhang is considered essential in certain religious observances by a large section 
of the Indian comimmity, and its total prohibition (sometimes recommended by 
Europeans) would be regarded as an encroachment on religious liberty. The 
employment of hhang as a cattle medicine is so widespread that its discontinuance 
would be resented even by those who do not consume it themselves as a beverage. 

2. CAaras.— This may be defined as a resinous substance that ap- Charas. 
pears spontaneously on the leaves, stems, inflorescences and fruits of the 
hemp plant when cultivated in cold and dry countries. It is practically 
the active principle, and consequently a more powerful drug than either 
if hhang or ganja. It is spoken of as the special narcotic procured through- 

out the North-West Himalaya from Nepal, Kumaon, Kashmir, Afghani- 
stan, Ladakh, Herat, Bokhara to Turkestan, and was very possibly the 


^elotophyllis (laughing leaf) which Pliny says came from Bactriana. The Qehtophyins. 
resin appears shortly before the flowers begin to form, and is present over season of 
a larger proportion of the plant than is the case with the third form, 
yanja, presently to be described. According to most writers charas is not 
produced on the male plants, a circumstance probably due to their being 
removed on account of the fine fibres contained in their stems, before the 
time that the charas would naturally appear. 

Prain speaks of charas as a greenish-brown moist, resinous mass that Becom.es Inert, 
possesses the peculiar odour of the hemp plant. When kept for some 
time it hardens, becomes friable and brownish-grey in colour, but when 
that earthy condition is fully attained, the drug is found to be inert. 

The name charas is said to mean a “ hag ” or “ skin,” and was given in 
India in allusion to “ the bags ” in which the drug is imported from imported in 
Central Asia. The name charas would, therefore, point to this peculiar 
form of the drug having been originally recognised as foreign produce. 

In a commentary on the celebrated Sanskrit grammar written by Panini 
(300 B.C.), tilalcata, umahata and hhangahata occur, and the termination 
hala, it is explained, means rajas or dust of sesamum, of linseed and of 
hemp. The hata of bhanga might have been at once viewed as the resinous 
powder now known as charas but for the difficulty of understanding 
what could have been the hata of the other plants — perhaps the pollen 
grains in all cases were therefore meant. In Turkestan (according to 
Aitchison) charas is called nasha, before it is made up into the skin packages 
ready for export to India. It is subsequently freely adulterated with Adulteration, 
linseed oil and a powder of the dried leaves , of the plant. In passing it 
.may be here pointed out that Stein {An^tient Khotan) makes no mention Ancient xhotac 
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of coming across, in the ruins explored by bim, either samples of char as 
or of the hemp plant in any form, and further that in neither The Bower 
Manuscript nor the voluminous records found by Stein is there apparently 
any mention of the hemp drugs. This is the more significant since, while 
discussing the modern trade in cJiaras, Stein (l.c. footnote, 133) observes 
that the heavy import duty now imposed by the Groveniment of India 
has caused the traders of Turkestan to turn to Khotan silk as a substitute 
commodity to be conveyed to India and there disposed of in exchange for 
the return of Indian goods. 

The line of separation between what should be called charas and what might 
be accepted as ganja is, however, a very narrow one indeed. It would seem 
higldy probable, in fact, that on the moister southern slopes of the Himalaya 
the resinous substance produced by rubbing the fruiting panicles between the 
hands is more frequently ganja than charas. The definition that charas is the 
pure resin without any admixture of vegetable tissue is true no doubt, but is 
perhaps not the whole truth. If both articles were freed from foreign matter, 
the question might still have to be asked. In what respects do they differ ? 
Physically more than chemically very possibly, and as the direct consequence 
of production in a cold-dry or warm-damp atmosphere. [Of. Marshall, Oontrib. 
to Fharm. of Cannabis Ind., 1899 ; Holmes, Mus. Rept. Pharm. Soc., 1903, 47.] 

Sir Walter Lawrence {Valley of Kashmir, 67) has expressed astonishment 
that the drug produced in Kashmir is in trade called charas, whereas “ recent 
inquiries show that in. the south of the valley the drug known as yard bhang 
or cJmru charras, is extracted from the female plant, and Indians who consume 
it declare that it is real ganja and utterly distinct from the Yarkandi c/iarras, 
which is also procurable in Srinagar.” “ If the 'Kashmiri drug is ganja and not 
charras it is somewhat surprising, and I have taken some pains to verify the 
statement made by the official, who investigated the subject of hemp drugs. 
He and the men employed in the trade maintain that the drug made in Kashmir 
is ganja.’’’’ Lawrence then adds that contrary to the experience in Bengal, 
Kashmir ganja is produced from plants that are allowed to mature seeds, the 
oil from which is also intoxicating. It is thus highly probable that the true 
charas is a foreign article exclusively derived from Central Asia, and, as it came to 
India through Kashmir, was in ancient times called Kashmiri. Formerly it came 
also via Nepal, but at the present day the chief emporium is Hoshiarpur, the 
supply coming both via Kashmir and Kullu. It would thus seem highly probable 
that we do not even now possess an accurate account of the production of this 
substance, nor all the information desirable of the condition under which the 
dry resin charas or the moist adhesive ganja is produced. Pram holds that the 
former being comparatively permanent once on the surface, it is not affected by 
the subsequent fecundation and development of seed. 

It may be here observed that there is at least one important difference be- 
tween the South Himalayan so-called charas and that from Central Asia, namely 
the former is taken from the green plant before it is reaped, and the latter from 
the dried plant. The possibility of adulteration with actual dust and with 
fragments of the plant is very great with the Central Asiatic charas, and this 
circumstance may account for the higher price often paid for the purer qualities 
of the Indian so-called charas. For methods of collection consult the Dictionary 
(ii., 115-7); and Baden-Powell (P6. Prod., 1868, 293, etc.). 

Charas is almost exclusively used in smoking, though some of the finer 
qualities are employed for medicinal purposes. It is admitted on all hands to 
be a more pernicious drug than either bhang or ganja. 

3. Ganja. — This is the dried flowering tops of the cultivated female 
plants, w^hich become coated with a resinous exudation from glandular 
hairs, very largely, it would seem, in consequence of being deprived of the 
opportunity of setting seed. To secure this result, therefore, the male 
plants are deliberately removed from the field at an early date, by an 
expert known as the poddar. (Compare this with the account above of 
the removal of the males from the fibre-yielding crop.) One or two visits 
are paid by the poddar, with the result that every male plant is uprooted. 
As the female plants begin to form ganja, all the large leaves on their 
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stems and brandies are also removed. The smaller leaves and bracts 
of the inflorescence become agglutinated and the manufactured article is 
valued very largely by its freedom from leaf. The colour and smell ValUuition. 
are features of merit, but as a rule the ganja which has the least leaf is 
regarded as the best. 

Ganja is cultivated in several localities such as in North Bengal, on the Malabar Areas of 
Coast of Western India, and in the Tributary Mahals of Orissa (the Gurjat ganja). Production. 
These may be regarded as the chief centres, but it is also produced in the Central 
Provinces (Nimar), in Indore, Gwalior, Kishengarh, Mysore, Hyderabad, and 
in some districts of the Bombay Presidency. It may suffice to give a few prac- 
tical facts regarding the Bengal cultivation and manufacture. It is grown in Bengal 
a very compact tract of cormtry with a radius of about sixteen miles, and which Cultiva- 
lies in three districts, viz. Dinajpur, Rajshahi and Bogra, It is for administra- tion. 
tive purposes placed imder the Collector of Bajshahi, the sub-divisional officer of 
Naogaon being in iminediate charge of this, the so-called Ganja Mahal. Seed- 
beds are formed on high land above inundation, and consist of a light sandy 
loam. The beds are richly manured and ploughed once a week from the middle Seasons. } 
of May forward, and are sown in August. Meantime the land on which the 
crop is to be ultimately raised is bemg also richly manured and top-dressed 
from the ditches and ploughed and harrowed once a month. By the middle 
of September the seedlings are transplanted to the ridges formed in the field. 

A month later a careful weeding is given, and in November the ridges 
are hoed down and the plants trimmed by the removal of the lower 
branches. This admits of a further ploughing between the furrows and of a 
top dressing with powdered cow-dung and oilcake, after which the ridges are 
again built up. 

At this stag© the first visit of the “ ganja doctor ” — the poddar — is made. A.bortive 
Prain, in his paper {Morphol., Teratol., etc., l.c.), explains that the pod- Female 
dar’s guide is the early appearance “ of the often abortive, solitary female 
flowers that so frequently, in the Indian male hemp plant, take the place 
that theoretically should be occupied by the lowest pairs of paniculate male 
inflorescences.” These abnormally placed female flowers, it would seem, are 
visible long before the inflorescence of male flowers could for certain be recog- 
nised. The poddar in consequence breaks the stems of the plants that manifest Poddar's Ctuide. 
this peculiarity and the cultivator following behind, uproots them, and fills 
up the vacant places by fresh transplantations from the purposely reserved 
surplus in the seed-beds. A second or a third visit of the poMar suffices for the 
complete extirpation of the male plants. But abnormal male flowers are not 
unusual on the female plants, and these the cultivator keeps a sharp outlook 
for and removes. By January the flowers begin to appear, harvest is general in Harvest. 
February, and by the middle of March is completed. 

There are three forms of ganja produced ; — 

(a) Plat Qanja — The stems are cut with a sickle about 6 inches above Fiat* * 

ground, tied together by their ends, placed across a bamboo and carried 
to the selected place of manufacture. The inflorescences are then 
one by one placed on the ground, and trodden underfoot so as to 
cause the agglutinated flower-tops and smaller leaves to become com- 
pacted into flat masses [chd'pta ganja). These heads are then baled as 
“ large flat ” or “ twig flat,” according to the size of heads and length 
of ..stalks... 

{h) Round Oanja . — Instead of being trodden, the heads are rolled under- Bound, 
foot so that they are less firmly compacted, and are in the form of rounded 
or sausage- shaped masses. Bound ganja is never baled, but is tied up 
into bundles {goli ganja). 

(c) Cbur {Powder) Oanja or Rora Broken fragments or flower-tops Powder. 

detached from the twigs, whether of flat or round ganja, constitute ohur. 

These are very largely produced through trimming, especially that of 
the round form. 

Bengal Ganja is in other provinces of India usually designated as 
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“ Balucliar,” from the name of a village where it is supposed to have heen 
originally procured- ThA ganja of Upper India, such as that of Gwalior 
and the Central Provinces, is called “ Pathar.” The refuse from the 
manufacture of gran-jOr is often sold as Maagf. 

Medicinal and Chemical Properties. — The action of the drug in causing 
insanity has, by the Report of the Hemp Drugs Commission, been viewed 
as a greatly overstated belief. The moderate rise of the drug is at- 
tended with no evil physical effects. If pure and taken in moderation 
it has little or no tendency to originate insanity. But when mixed with 
the poisonous substances sometimes employed it becomes most per- 
nicious. Excessive use of hemp in any form, however, indicates and 
intensifies mental instability. It tends to weaken the mind, and may 
even lead to insanity. But in the year of the Hemp Drugs Commission 
only 7-3 per cent, of lunatics admitted to all the Asylums in India were 
said to be those in which hemp could reasonably be regarded as having 
been a factor of importance. [Cf. Gibbon, 3Ied. Jurisprudence for Ind . ; 
Walsh, in Journ. Mental Science, 1894.] Moreover, the insanity produced, 
as a rule readily gives way to treatment, and since the drug creates no 
craving its discontinuance is possible, and the restoration, of the mental 
faculties almost instant. So much has, however, been written on these 
subjects that it is impossible to do more than refer the reader to some 
of the standard works that may with advantage be consulted. 

[Pereira, Mat. Med., 1850, ii., 1237-44 ; Hamilton, FI. Homceop., 1862, i,, 
134-42 ; Honigborger, Thirty~fwe Years in the East, 1862, i., 163-7 ; ii., 248-66 ; 
Hem Clmnder Kerr, Fept. of Cult, and Trade in Ganja, 1877 ; Fluckiger and Han- 
bitry, Pharmacog., 1879, 646 ; Dunstan and Henry, Exam, of Active Principle 
of Hemp, m. Journ. Soc. Chem. Indust, 1898, xvii., 269 ; Derivatives of Oannabinol, 
in Yearbook of Pharmacy, 1899, 73 ; 1900, 133 ; Dutt, Mat, Med, Hind,, 1900, 
235-41 ; Pharm. Journ., 1902, Ixviii., Holmes, 342 ; Marshall, 362 ; Humphrey, 
392; Greenish, 492; Ixix, Holmes, 129; Mahen, 131; 1903, IxxL, 431, 648 ; 
Ind. Med. Nov. 1904, 401-15, 421.] 

Trade and Fiscal Administration.— In India the cultivation of this 
plant, where intended for the production of ganja, can alone be undertaken 
under license; moreover, the cultivation is periodically inspected, and 
the yield approximately ascertained. While no restrictions are placed 
on the sales to the trade, the produce when disposed of by the cultivator 
is stored either in Government warehouses for the purpose, or in approved 
godowns under double keys, one retained by the owner, the other 
by a Government official. Removals pay the fixed duty, and are re- 
corded in such a way as to show the relation to the cultivator’s estimated 
production and deed of sale. Both wholesale and retail traders have 
to obtain licenses. The traffic in ganja is thus under complete control 
through every stage. With regard to charas, a minimum duty of Rs. 80 
per inaund is levied on all imports. The drug is stored in approved ware- 
houses and a further duty paid on removal, while inter-provincial 
adjustments are conducted on permits to carry from one province to 
another. Bhang, where found possible, is also taxed, but, the plant 
being wild in many localities, no interference is made with the 
domestic supplies of the people, the regulations having effect only on 
actual sales and regular trade. The sale of the narcotic in any form 
by persons not licensed to cultivate or sell these drugs, is a criminal 
offence. 

Separate licenses have to he taken ont for the traffic in each of the 
three lands of the drug, and the retail vendor is prohibited from supplying 
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cMldren or insane persons with any. A limit is at the same time fixed 

on the amount that may be either sold to, or possessed by, a private person 

at one time. It is universally believed by both traders and consumers 

that all forms of the drug deteriorate with age. This is just the opposite Deterioration 

opinion to that held with regard to opium. It accordingly follows that 

every efiort is made to dispose of the produce year by year, and not to 

store it. It is perhaps on this account that such indifierent results have 

been obtained with Indian hemp as a medicine in Eiuope as compared 

with India. Long years ago Honigberger {l.c. 157) deplored this fact. 

To ensure fresh stuS it has accordingly been recommended by Prain Direct 
that all purchases by the European dealers should be made direct UMommmded. 
through the Government official in joint charge of the warehouses. 

Area and Revenue. — In 1895, wffien the Government of India pub- Area, 
lished their Resolution on the Report of the H.D. Commission, the total 
area in all India under regular cultivation of the plant was estimated at 
under 6,000 acres. In 1900-1 the Agricultural Statistics of India show 
the extent of cultivation to have been only 4,096 acres ; in 1901-2 it 
would appear to have stood at 2,496 acres ; in 1902-3 at 1,940 acres ; 
in 1903-4 at 2,637 acres; and in 1905-6 at 2,645 acres, with, over and 
above, 419 acres in the Native States, If these figures denote an actual 
curtailment of area, not merely more accurate returns, they have curiously Reduction 
enough been coincident with increasing revenue. In the Excise Adminis- ^sx^sion of 
tration Ref arts, the Hemp Drugs are shown to have realised a total 
revenue of £201,344 in 1900-1, of £213,224 in 1901-2, and of £225,352 
in 1902-3 — later figures are not available. It would therefore seem that 
official returns may be accepted as exemplifying the continued careful 
control and restriction pursued by the Government. 

Prices and Duty. — The prices of the various forms of Indian hemp Prices : 
vary so greatly that it seems hardly worth while to give a quotation of Duty, 
the figures usually recorded. The price depends upon a multitude of 
circumstances, such as the quality, method of preparation, degree of 
taxation, and the like. The Government of India, in their Resolution 


on the H.D. Commissioners’ Report, placed before the various Indian 
Administrations a table of retail prices per seer (2 lb.), which was com- 
mended to their attention with a view to gradually securing a greater 
uniformity. To manifest the extremes exhibited in that table the Highest v 
following may be abstracted ; — Ganja in Assam sells at Rs. 15 lowest 
price and Rs, 40 highest price ; while in Bombay it is sold, lowest price 
6 annas and highest Rs. 5. Chaeas in Panjab, lowest price Rs. 4, highest 
Rs. 15 ; while in Bengal its lowest price is Rs. 35 and its highest Rs. 40. 

Bhang in Panjab sells at lowest price 2 annas and highest 8 annas, while 
in Bengal its lowest price is Rs. 1 and the highest Rs, 6 per seer. These 
variations to a large extent are the direct expression of the varying inci- 
dence of taxation, but there can be little or no doubt that there is a con- 
siderable variability in intrinsic merit, not only between the produce intrinsic Merit, 
of one province and another but even between the difierent districts of 
the same province. 

For the rates of duty and all other particulars regarding the traffic 
in hemp narcotics, the reader should consult the provincial Reports of 
Excise Administration in India. Some of these annual volumes (especially 
those published by the Government of Bengal) will be found to contain 
the fullest possible details. 


263 



CAPSICUM 

CMUies 


THE CAPER 


ii., 133. 
Caper. 


Oils. 


Medicine. 


Food. 


Mittber, 


D.E.P., 
ii., 134-40. 
Red 
Pepper, 


History. 


Columbus. 


■Cardamom 
confused with 
Capsicum, 


CAPPARIS SPINOSA, Linn. ; FI. Br. Ind., 1, 173 ; Cooke, 
FI. Pres. Bomb., i., 44 ; PJiarmacog. Ind., i., 135 ; Cappaeidejs. The 
Edible Caper of Europe and the Icaharra, kaur, Mari, etc., of India. 

A small prostrate shrub found on hilly and rocky ground in Upper India. 
It is distributed to Afghanistan, West Asia, Europe, N. Africa, Australia and 
the Sandwich Islands. There are a considerable number of species of Capparis, 
no less than 30 being mentioned in the Flora of British India, but only two or 
three besides c, splnosa are of any great importance. These are c. mpiiytta. 
Both., the Tear el, ne'pti, etc. — a dense much-branched shrub found abundantly 
in the drier parts of the Panjab, Gujarat, Rajputana, Deccan and S. Karnatak, 
and c. hofridn, Linn., /., the ardanda, harvila, etc., found in the Gangetic 
valley, etc., as far north as Saharanpur, in the Western Peninsula, also in Chitta- 
gong, Pegu and Ceylon. It is also distributed to Java and the Philippines. 
Besides these c. ffrnndis, the pachunda, guli, etc., is found in the Deccan, 
Karnatak axid Ceylon. 

Several species are known to yield Oils. c. grandis affords an oil used 
in medicine and for burning, while c. spinosa yields a volatile oil which has 
the properties of garlic oil {Pharmacog. Ind., l.c.). The caper is mentioned by Greek 
and Latin writers, and through them doubtless the medicinal properties of 
the root were made known to the Arabs. It was very generally employed in 
affections of the liver and spleen, and also in amenorrheea. In India all parts 
of the plant are regarded as stimulating and astringent, when externally applied. 
The young flower-buds and fruits of f. apHyiia, as also of <’• fittinosa, are eaten 
in India. The former species is the more important ; the buds are pickled and 
the fruits eaten both when green and when fully ripe, f '. »pinona is met with in 
the Panjab, but it has never assumed the position of importance assigned to it 
in Europe, where the pickled buds form the “ Capers ” of commerce. Gerarde 
(1596) and Miller (1748) mention that the caper had been successfully grown 
in England in the open air, but it is usually regarded as requiring protection 
in winter. The Wood of c. apuyiia is employed in India for making combs, 
small beams and rafters, for the knees of boats, etc., and is valuable because 
of its not being attacked by white ants. [Of, TaUef Shereef (Playfau', transl), 
1833, 120.] 

CAPSICUM, Linn. ; FI. Br. Ind., iv,, 238 ; Steph. and Church., 
Med. Bot., 1834, i., pi. 44; Bentley and Trinien, Med. PL, t. 189; Duthie 
and Fuller, Field arid Garden Crops, hi., 36-7, pi. 72, 74 ; Sturtevant, Hist. 
Gard. Veg., in. Amer. Nat, 1890, xxiv., 151-7 ; Irish, Rev. Genus Capsicum, 
in Missouri Bot. Gard., 1898, ix., 53-110, tt. 8-28 ; Sol an ace je. The 
Guinea Pepper, Red Pepper, Pod Pepper, Chilli, Cayenne, Tabasco, etc. 

History.— There w'ould seem to be little doubt that the entire series of plants 
constituting the genus are natives of tropical America. Peter Martyr 

was perhaps the first person who described this kind of pepper. In an epistle dated 

1493 (the year following the discovery of the West Indie.s), he says that Columbus 
had brought to Spain “ pepper more pungent than that from the Caufaisus,” In 

1494 Chanea, the physician who accompanied Columbus on his 8ect>nd voyage, 
addressed a letter to the Chapter of Seville on the same subject. In that lie 
calls this pepper by its West Indian name, axi — a word that has since been 
rendered as add or agi, and has survived in Spanish to this day. Although 
some of the 16th century authors maintain that the ailiguaatriim of Pliny is the 
Pod Pepper (Capsicnm) of modern trade, the more strictly botanical wTitors are 
very nearly unanimous in the opinion that capsicum w'as not known in Europe 
prior to the discovery of America. In passing it may further lie observed that 
all the older authors speak of siliguaetrum as coming from Calicut, from which 
circumstance it may be inferred to have been the cardamom — a sj)ice w'hich to 
this day is almost exclusively derived from that port and which has been a.s- 
sociated with the Malabar Coast of India from the remoto.st antiquity. At ail 
events Amatus on Dioscorides (pub. .1554) distinctly confuses capsicum with 
cardamom. Fuchs {Comment, de I Hist, des PI, 1642-9, ch. 281; also Hist. 
■Stirp., 1555, 797) gives an account of “ Siliquastro or Piperitis,” which )>y 
some is called “ Indian or Chalechut Pepper,” “ Cardamom,” “ Spanish Pepper,” 
etc., and which Avicenna speaks of under the name of “ Zingiber eaninum.” 
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.Matthiolus {New Kreiiterh., 1563, 216) gives a good plate of and calls 

it “ Calicut pepper." He says it is a foreign, plant lately introduced into gardens 
■in Germany, and subsequently {Med. Oompend., 1571, 322) he remarks that it 
is an obvious mistake to confuse Cnpaiett-m with Cardantomxtm. Lobel {Stirp. 

Adv.^ Nova, 1570, 134) observes that within Ids memory this plant (of which 

he gives a good plate) has been brought from Gda and the shores of Calicut, srouglifc from 

There can be no doubt, therefore, that the Portuguese had very early introduced doa. 

■Capsicum into Goa, and very possibly commenced to export it, in competition 

with the true pepper, hence Lobel as an after-thought may have associated 

'Calicut with the new emporium Goa. Clusius (review of Garcia de Orta) in the 

Aromaticum, published in 1574, makes no mention of lyapMettm, so that it may 

be inferred the plant had not been seen by Garcia de Orta in India. A little later, 

however, Clusius {Hist. Exot. PI., 1605, 340) under Capsicum hrazilianum or wild 

pepper, observes that Spanish or American pepper was brought from the Spanish Pemamtaoo 

West Indies and carried to India by the Portuguese under the name of Pernam- Pepper. 

bueo Pepper. Jacobus Bontius {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Dtri 

-.re Nat. et Med., 1658, 130-1), who wrote in 1629, describes this pepper imder 

the names of Lada Chili and Brazilian Ricinus, a fact that led some authors to 

confuse it with cottmittnis — ^the Castor Oh. {Cf. Paulus .^gineta (Adams, 

transl.), iii., 171.] Rheede {Hort. Mai., 1679, ii., 109, pi. 56, in a note by John 

Commelin) remarks that the capo-molago or Indian pepper described by him 

was in reality Brazilian pepper, the prefix capo or capro denoting its introduction 

by the Arab traders ; his plate is a typical example of Capsieunt. fntteacens. It Barly ladian 

is practically the same plant which Rochefort calls axi or carive ; w'hich Recchius 

•(Nat. Hist. New Spain) describes as chilli or Mexican pepper ; possibly also that 

which Piso calls by its Brazhian name quiya ; which Elizabeth Blackwell figures 

and describes in her Curious Herbal (1739, i., pi. 161) ; and which Hernandius 

{Hist, PI. Nov. Hiap., 1790, i,, 277-82) discusses . and illustrates most fully as 

one of the forms of Capsicum. In a further passage Rheede gives a plate of the 

vallai-capo-molago, which is doubtless var. grossa, and was thus apparently a 

more recent introduction into India than the capo-molago. \Cf. Labat, Nouv. Toy. 

•aux Isles de VAmerique, 1724, ii., 68 ; Milburn, Or. Comm., ii., 208 ; Bentham, 

Notes on Targioni-Tozzetti, Cult. PI., in Journ. Hort. Soc., 1855, ix., 141 ; Henry, 

Econ. Bot. China, 39 ; Semler, Trap. Agrik., 1900, ii., 284-5 ; Pharm. Soc. Mus. 

Mepts., 1895-1902, 58.] 

With a history so full and so pertinent (many other authors might be cited), Eheede wersas 
it is indeed surprising that one of the greatest of Eastern botanical authors, E'amphias. 
nearly a hundred years after the appearance of Rheede’s Hortus Malabariom, 
ahould have affirmed in the most emphatic manner possible his belief that at 
least certain forms of Capsicum had not only been cultivated in India from the 
most ancient times, but that it was the siliquastrum of Pliny and Capsicum 
■orientale of Actuarius. Rumphius {Herb. Amb., 1750, v., 247-52, pi. 88, ff. 1-4) 
advanced those opinions without obseirving that many of the passages in his own 
most admirable and detailed account contradicted his main contention. For 
example, while commenting on Rheede’s Malabar name molago, he deprecatingly 
observes that no mention is made of its daily and well-known use as a condi- 
ment. It never seems to have occurred to Rumphius that Rheede’s silence 
on that point, as also the fact that Marco Polo (1286-96) and Garcia de Orta Gracia de Orta 
(1563) made no reference at all to capsicum (though they discuss Ordinary and Marco Polo, 
pepper and the cardamom), might be accounted for by the belief that the 
capsicums were unknown to the Natives of India in the time of Marco Polo, and 
even so late as that of Garcia de Orta, while they were but imperfectly under- 
stood in Rheede’s time. Rumphius describes three main forms of Cai>aicAtvn, 
which he calls (a) the great red capsicum, the ritsje of the Dutch and reeehe of 
the Portuguese in India, the ischili besar or tschili-ayer of the Natives ; (5) the 
lesser red capsicum — a fruticoae plant called tschili-mera ; and (c) the yellow 
Capsicum known as tschili-cuning. Rumphius then adds that the Portuguese 
write the West Indian name axi as achi, hence comes the Indian name achar, 
which the Dutch render atsjar — a word which has the same meaning as receheado, 
namely pickles. It will thus be seen that practically the entire series of ver- 
nacular names mentioned by Rumphius, far from their establishing an ancient 
knowledge in India, W'ould seem to prove that the introduction of the plant may 
have taken place somewhere about the middle of the 17th century. The names Modem JS'amea, 
in use in India to-day are clearly of foreign or modern origin, such as chillies, 
lal-marcha (= red pepper), goa-mircha and the like. There are, in fact, no ancient 
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names for the capsicums in Chinese, Sanskrit, Arabic, Persian, Hebrew, Greek,, 
or Latin. No Indian botanist has ever recorded having found a species of 
f 'ajtsiciim in a wild condition. But the rapidity with which the species and 
races of this pepper became disseminated throughout the tropical and warm' 
temperate tracts of the globe, following closely on the discovery of the West 
Indies and America, is one of the many examples of the marvellous powers of 
adaptability and endurance possessed by the plant-cohorts from the New World 
on their invading the Old. 

Varieties C. annuum, XtJtn. ; 0. grossum, Willd., in FI. Br. Ind., iv., 239; 
and _ Irish, l.c. 65-97, tt. 10-28. 

Cultivated following statement is derived mainly from Mr. H. C. Irish’s admirable 

Forms. review of the varieties and cultivated races of this species : — 

{a) Var. abbreviatum,f;'flffe»-/). .- the Celestial, Etna, Kaleidoscope, Bed Wrinlded 
Princess of Wales, etc. 

Nepal Chilli. (6) Var. acuminatum, Fingerh . ; the best examples are the erect-fruited Chilli 

and the pendent-fruited Long Cayenne, Long Yellow Cayenne, Nepal Chilli and 
the Yellow Nepal Chilli. It includes, in fact, most if not all the long, pointed, 
pendent forms common as field crops. Beeently Mr. H. M. Leake performed 
some interesting experiments with capsicums at Dalsing Sarai. He selected 
seed carefully and .sowed them in order to watch the tendencies to variation. 
Nearly half the erect podded stock had pendent jjods. Every plant was, how- 
ever, consistent, either having all its pods erect or all suspended. He further 
fmmd that chillies vdll grow on usar land, if sown early. Very possibly most of 
Leake’s plants belonged to this variety, but as I have not seen any of his 
specimens I cannot say for certain. 

This would appear to be the Gapsicum minus flavum of Bumphius {l.c, 248). 

lafluence Mr. Irish remarks that the seed of the Nepal Chilli had been supplied by the 

0^ Soil. Superintendent of Saharanpur Botanic Gardens, and on being cultivated proved 

different from other plants seen by him. In the Report of the Saharanpur Botanic 
Gardens (1894-5, 10) it is stated that the Superintendent had received seed 
direct from Col. H. Wylie, British Besident in Nepal. The plants grew freely, 
but the pods produced possessed none of the peculiar flavour and pungency of 
the pods imported from Nepal. The Superintendent then adds, “In the letter 
which accompanied the .seeds Col. Wylie informed me that that would prove to 
be the case, as the variety so much in request is the product of a peculiar kind of 

soil, only found in certain localities, and that in Nepal itself the true Nepal chilli 

when not grown on the right soil, scarcely differs from the common long red chilli 
of Indian bazars,” 

Cherry Pepper. (c) Var. cerasiforme, Miner: Roxb., FI. Ihd., i., 574. — Cherry-pepper is often 
alluded to by the early authors, such as Miller, Gerarde, Parkinson, Toumefort, 
etc. This includes the Little Gem, Prince of Wales, Cherry, Yellow Cherry 
Oxheart, Yellow Oxheart, etc. 

Oayeime. (d) Var. conoides, Miner ; the be.st-lcaown races are the Coral Gem, 'robasco, 

Cayenne, Orange-Bed Cluster, etc. 

(e) Var. faseieulatum, Sturt. the better known races are Bed Cluster, Yellow 
Clu.ster, etc. 

(/) Var. grossum, Sendt. .- Roxb., l.c. — This is the kaffree-murich ; is often alluded 
to and figured by the early European writers such as Miller, Parkinson, Fousoh, 
Gregorius, Bauhin, Morison, Bheede, etc. Under this form liave to he placed 
— The Emp)ercir, Monstrous, Sweet Spanish, Bell, B\iby King, Golden King, 
Bivizilian Upright, Squash, Yellow Squash. In India the races of this variety 
may be said to exist mainly as garden plants, though large inflated yellow fruit® 
of tliis form liave recently begun to appear in the markets as a regular article 
of trade. 

Bliick Nubian. {g) Var. longum, Senclt. : 0. annuum and purpureum,, Roxb., FI. Ind., L, 673 ; 

C. hicolor, Bot. Mag., 43, n. 1836. — This is the plant most frequently described 
liy the early European authors. The best-known races are Black Nubian, Long 
Bed, Country Pair, Cardinal, Long Yellow, Elephant’.s Trunk, Ivory Trunk, etc. 
Boxburgh tells us that he found a single plant of f'. ptirtutreuui. in the Botanic 
Gardens, Calcutta, in 1796 but could not learn whence it came, though he 
adds, “ most likely from the Malacca Islands.” Iri.sh assorts all these to- 
gether as forms in which the calyx rarely embraces the base of the fruit. It 
seems pro])able that most of the plants hitherto regarded writers on Indian 
garden plants as forms of f. fruteseens should be relegated to this position 
■■ Qfl'ft,. , . ■ 
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FIELD AND GARDEN CULTIVATION annuum 

Red Pepper 

C. fputescens, Linn.; G. fastigiaium, BL; Wight, Ind. BMPcpper. 

Bot., ii., 198; Dunal, in DC., Prod., xiii., pt. i., 416; G. minimum. 

Miller, Gard. Diet., 1768 (ed. viii.) ; Roxb., PI. Ind., i., 574 ; Gafo~ 

Molago, Rheede, l.c. 

This is often called “ Bird Pepper.” According to the Phar-yTmeographia 
Indica (ii., 563), C. minimum exists as a weed of cultivation in most parts of 
India. This I personally have never observed, and hesitate to accept. 

Owing to the large size of the plant it is the gach-marich of most Indian 
writers. 

Var. baecatum, Unn . .- C. minus ruhrum, Rumph., lx. 248, t. 88, f. 2 ; C. BrasiK- 
anum, Clusius, Hist. Exot. PI., 340, etc. 

Rheede and Rumphius figure and describe forms of C. frutescenSf Evidences of 
but^ say remarkably little about the capsicums most prevalently origSs, 
cultivated at the present day. And a thoughtful perusal of the 
passages used by Roxburgh, in his Flora of India, leaves the impression 
that, even in his day, the cultivation of no capsicum assumed the 
magnitude of a regular field crop, such as may be seen to-day in almost pieid Crop, 
every province of India, especially in Bengal, Orissa, Madras and the 
Deccan. But C. friitesceris, far from having become the most 
abundant form, is usually met with as solitary plants in the grounds 
around temples and in the flower gardens of the well-to-do classes, but 
is hardly if ever a regular crop. It is nearly always distinguished as the 
gach-marich or long ha morich,” as it is called by Buchanan-Hamilton 
{8tat. Aco.' Dinaj., 187-8). In India the most extensively cultivated 
are the following forms of C. annuum :-~var. acuminata followed by 
ImigUf and next cerasiformis. 

Cultivation. — It is impossible to furnish any statistics of the areas Oultiva- 
under these plants since they are most frequently raised as borders to tion. 
fields, or as lines through fields. In Eastern and Northern Bengal, Bengal, 
however, capsicum beconies a regular field crop, thriving best on a 
light sandy loam. The form most frequently seen is a long, narrow, 
pointed, pendulous red fruit. The seed is sown broadcast, and in Bogra, 
for example, capsicum assumes the condition of an exceedingly important 
cold-season crop. In the Settlement Report for Nagpur, Gentral Provinces, C. Prov. 
some useful particulars are afforded regarding chillies. The seed is 
sown about June and the seedlings are transplanted about August. In 
September the earth has to be banked up against the stems. Irrigation 
is necessary during the cold weather, and the crop comes into season 
from January to March. Its value is from Rs. 120 to Rs. 150 per 
acre. Dry chillies are only about one quarter the weight when green. 

Very little information exists regarding the red pepper of Assam or of 
Burma. Of the Kyaukse district of the latter province we read that the Burma, 
lowest estimated yield would be 365 lb. (—100 viss), valued at Rs. 15 an 
acre, the highest about Rs. 350. Of Sagaing it is said the seed is sown 
in August, planted out in September and October and the crop ripens 
fi’om January to March, the green fruit a month earlier. A long and 
highly instructive account will be found in the Settlement Report for Meih- 
tila (1896-8, 8, 23, 69), which shows the high-class cultivation pursued, 
the labour entailed, and the risks through failure of rains. The crop 
usually comes into bearing by the middle of December. The trade is 
entirely in the hands of the Chinese, who rule the market and export all 
they can purchase. In Myingyan the sowings are not made till September, 
and the plants come into season about March. Chillies have been recom- 
mended as a catch crop among young tea for Assam. 
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TRADE IN CAPSICUM 

III the Bombay Presidency chillies are rotated with ordinary market- 
garden produce. On the black soil of the Deccan (Krishna Valley) is 
produced a fairly large proportion of the red pepper conveyed to 
Bombay. But the most important areas of production in Western India 
are Dharwar, Belgaum, Khandesh, Satara, Poona and Sholapur. Cap- 
sicums are usually sown in the rains, but if the land be irrigated they 
become a rahi Crop. Usually they are raised in a nursery and transplanted, 
and in about three months the first crop may be gathered. \Cf. Mollison, 
Textbook Ind. Agri., 1901, iii., 206-9.] Speaking of the Panjab, Dr, 
Stewart tells us that when grown on the hills, chillies become more pungent, 
hence no doubt the special merit of the so-called Nepal Cayenne. In the 
Lahore Gazetteer (1893-4, 164) will be found useful particulars of this crop. 
It is planted out in June and begins to come into season by October. 
Thirty maunds an acre for wet and 8 for dry are considered a fair 
outturn. The cultivators sell it wet at 30 seers or one maund the 
rupee. In the Gazetteer for Montgomery District (1898-9, 142) it is stated 
that the crop is sown in January-February ; the ground dug about the 
roots in February-March ; watered every fifteen days ; and the pods 
collected May, June and July. White ants and parrots prey on it. 

Uses . — It is needless to mention the varied uses of capsicum. The 
dried fruit reduced to powder forms the Red Pepper or Cayenne of com- 
merce. But cayenne is, as a rule, prepared from the small, very pungent 
fruited forms only. It is an ingredient in all curries and many other food 
preparations, and is used throughout India and by every class of the 
community, so that while of comparatively modern introduction, the con- 
sumption of red pepper has now become all but universal. There are 
various brands of pepper sauce, which are produced as decoctions of the 
fruits in salt water or vinegar (see p. 1 1 10) . Tabasco and Paprika are special 
European sauces. In Bengal an extract of the consistence of treacle is 
regularly prepared and sold. The green fruits are pickled or cooked fresh 
with special dishes or even eaten raw. As a Medicine capsicum is sto- 
machic, stimulant and astringent ; cayenne pepper is a valued adjunct to 
gargles, and an ingredient in most medicines that are intended to alleviate 
toothache. As a rubefacient and counter-irritant, the bruised fruits, in 
the form of a poultice, act energetically, and added to mustard are often 
highly beneficial. For the medicinal uses and chemical properties the 
reader should consult the Pharmacogra'phia Indica and other such works. 

Trade in Capsicum . — During the five years ending 1900-1 the foreign 
exports rose from 8,126,176 lb. valued at Rs. 7,20,925, to 9,485,820 lb. valued 
at Rs. 12,47,349, These figures represent an increase of 16*7 per cent, on 
the quantity, and as much as 73*0 per cent, on the value. In 1906-7 the 
corresponding figures were 11,007,929 lb. and Rs. 14,37,635. During that 
year Madras contributed 7, 677, 7 63 lb., Burma 1,386,739 lb., Bengal 1,567,162 
lb., and Bombay 363,060 lb. The most important receiving countries were 
Ceylon, which took 8,419,713 lb., the Straits Settlements 1,872,738 lb,, 
Mauritius 287,027 lb., Aden 104,356 lb., the United Kingdom 85,428 lb., 
and other countries the balance of the total. 

These figures are, therefore, representative of the normal and present 
condition of the traffic, and they also denote its thriving condition. This 
is confirmed by the accounfc of the Trade carried by Rail and River in India 
during 1906-7. During the five years previous the recorded transactions 
under the statement of imports were 832,648 cw*t. in 1902-3 ; 760,611 



A USEFUL FOREST TREE 

cwt. in 1903-4; 763,106 cwt. in 1904-5; 977,801 cwt. in 1905-6; and 
883,059 cwt. in 1906-7. But of tFese very large amounts only about one- 
third was received by the port towns as the supplies to meet local demands 
and foreign exports. Turning to the corresponding returns for exports, 
it is seen that Madras is by far the largest producing province of India 
proper (that is, excluding Burma, not shown in the returns of rail and 
river traffic), followed ordinarily by Bengal and the Fanjab. All the 
rest of India (including the Native States) exports usually about the same 
amount as Bengal, which is commonly only about half that of Madras. 

OAREYA ARBOREA, Uoxh , ; FI. Br. Ind., ii., 511; Gamble, Man. 
Ind. Tinibs., 364; Cooke, FI. Pres. Bomb., i., 497 ; Duthie, FI. Upper Gang. 
Plain, 344-5 ; Brandis, Ind. Trees, 332 ; Myrtacb^. The hmibi, ayma, 
ar'jama, putai-tanni-maram, hutmhir, buda-durmi, hzml, gavuldu, banbice, etc. 

A large deciduous tree of rapid growth, frequent in the Sub-Hiinalayan tracts 
from the Jumna eastward and in Bengal, Burma, Central, South and West 
India, ascending to 5,000 feet, also met with in the moist regions of Ceylon. 
Robinson (Dese. Aco. Assam, 1841, 43) described it as a “ tree of immense sizei 
The wood . . . well adapted for the stocks of match-locks.” It is much sub- 
ject to the defoliating lymantriid moth, ifa^yeMra tnwaitesU, Moore. The 
leaves turn red in the cold season. 

It appears to yield a Gxjm, and a good Fibre for coarse cordage and sacks 
is made from the bark, the latter part being also employed in Tannisto and 
as a Dye. Tasar silkworms feed on the leaves. The bark is also used as an 
astringent Mbbioine ; when moistened it gives out much mucilage and is utilised 
in the preparation of emollient embrocations. The flowers are given as a tonic 
after child-birth, and the, dried calyces (vdkumbhd) of the flowers are sold in the 
market as a demulcent in coughs and colds. The fruit, known as khdm, is eaten 
in the Panjdb and is also given to cattle. According to Innes [Jungle Products, 
1898, 10) the bark is groimd into a kind of flour in Oudh during famine. The 
seeds are said to be more or less poisonous. The Timber, w^hich is very durable 
and fairly hard, is used for agricultural implements, gunstocks, houseposts, 
cabinet-work, etc., but Kurz says it is too heavy for such purposes (43 to 60 lb. 
per cubic ft. ). It stands well under water, and is much admired for axles. “ This 
is an important tree with a fine wood, which is too much neglected ” (Gamble). 
The fibrous bark is used as a slow-match in Mysore, and has been successfully 
tried by the Ordnance Department as a substitute for English beech in fuses. 
In Gan jam it serves for the scanty clothing of Hindus affecting sanctity. Rheede 
(Hort. Mai., iii., 36) says that wild pigs are very fond of the bark, and that it 
is used by hunters to attract them. 

CARICA PAPAYA, Linn. ; FI. Br. Ind., ii,, 599 ; Cooke, FI. 
Pres. Bomb., i., 524 ; Passiflore.®. Most of the vernacular names, 
papeya, papaya, papia, bappayi, popai, etc., are obviously derived from 
the Carib ababai, which is still further corrupted into the English Papaw. 
The Burmese name himhawthi means fruit brought by sea-going vessels, 
and the Panjabi name hharbuza is Oastor-oil-Melon. 

History. — A subherbaceous almost branchless tree, commonly cultivated in 
gardens throughout India and in various localities more or less naturalised. The 
fruit is not mentioned in the Ain-i-Akhari as having been known to Akbar. 
It was sent to Clusius from Brazil in 1611 [Hist. Exot. PI, app. 42), who 
gives good drawings of the male and female plants. George Marcgraf (Hist. 
PI., in Piso, De Med. Bras., 1648, 103) furnishes an. account of the plant, and a 
short description, with a figure, is given by Jacobus Bontius [Hist. Nat. et Med. 
Ind. Or., in Piso, Ind. Utri. re Nat. et Med., 1658, 96). It was figured and de- 
scribed admirably by Boym in 1656 as an Indian plant introduced into China 
[FI. Sin., pi. A), so that it must be regarded as another instance of the rapid 
dispersion of new plants after the discovery of America. Rheede [Hort. Mai, i., 
21, f. 15), 1686, and Rumphius [Herb. Amb., i., t. 50), 1750, also figure and 
describe both male and female plants, the former observing that the Malabar 
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Pharmacopceia did not include the drug. Hughes {Hist. Barbados, 1750, 181, tt. 
14, 15) gives a couple of splendid plates prepared by Eliret, while Labat {Nouv. 
Voy. aux Isles de VAmeriq., 1724, ii., 308) contributes a useful account of the plant. 

Dr. Dyniock believes that a fibre from the stem is utilised in America and 
Africa, but the principal value of the tree lies in the fruit, which is both eaten and 
employed as a Medicine. An account of its medicinal properties may here be 
summarised from The Agricultural Ledger (1896, No. 31). The digestive action 
of the juice upon meat was probably known in the West Indies at a very early 
date, and appears to have been commimicated to the inhabitants of this country 
upon the introduction of the tree by the Portuguese. It has long been the custom 
in' India to render meat tender by rubbing it with the juice of the fruit or by 
wrapping it in papaw leaves. In 1877 the milky juice began to attract atten- 
tion in Europe as a digestive ferment, and Herr Wittmaek of Berlin in 1878 
made a careful examination of its properties {Pharm. Journ., Nov. 30, 1878). 
On the evidence of medical, physiological and chemical expeiiments made with 
fU'paya, the active principle has been separated and given the name of fiamin 
or papayotin. It was first separated by Peckolt. This may now be considered 
almost an article of medical commerce in Europe, and has in fact been 
extensively used in Prance and Germany, as well as in England, being given 
with good results even to children. Notwithstanding all the experiments 
made with this vegetable pepsin, it has not as yet been introduced into the 
British Pharmacopoeia, though four preparations of it are given in the “ Extra- 
Pharmaco'pos.ia.'" Papain is even held by some to compare very unfavourably 
with pepsin when tested with egg albumen. Mr. J. C. Unmey, reporting on a 
sample of 12 oz. of dried Oarica powder, wrote : — “ There is no doubt that by 
repeated precipitation by alcohol a highly active digestive product might be 
obtained from this crude concentrated papaw juice, valuable for use under those 
circumstances where pepsin is unavailable.” [Of. Agri. Ledg., l.c. 310; 
Bouchut and Wurtz, Comptes Bendm, 1889, 425 ; 1890, 1379 ; Bouohut, 617 ; 
Wurtz, 1891, 787; also Diet, de Chem., suppl., ii; Pharm. Journ., ser. 3, x., 
343, 383 ; Ghem. and Drugg., 1904, 185.] 

A question of importance to be settled is the most serviceable form of com- 
mercial papain. And since prolonged moisture is deleterious, the juice should 
be dried as soon as possible ; but heat is said to destroy its activity, lienee it 
should be dried at a low temperature. A preparation of this kind is sold in 
commerce under the name of “ Finkler’^s Papain,” The best method to prepare 
papain is to collect the juice of the" unripq, fruit, mix it with twice its own 
volume of rectified spirit, let the mixture staridifor a few hours, and then filter 
off the insoluble matter and dry in vacuo or dVei' calcium chloride at the 
ordinary temperature of the atmosphere. After being , powdered it should be 
kept in well-stoppered bottles ready for use. In view of a possible trade either 
in India or in Europe, manufacturers are recommended to observe carefully the 
precautions just enumerated. On account of caste difficulties, it might not prove 
possible to introduce animal pepsin very largely into use in India, but a good 
vegetable substitute might be of much value and find a ready sale. 

The ripe Fbtjio: is eaten by all classes and esteemed innocent and wholesome. 
A wonderful range in quality is observable. In some localities, such as Hazari- 
bagh in Chota Nagpur and Gauhatti in Assam, the fruit is largo and very sweet ; 
in others it is small, coarse and hardly edible. The opinion gemorally prevails 
that to obtain good fruit it is necessary to remove the majority of the male trees. 
The bettor qualities of the ripe fruit are eaten with a little sugar and fresh 
lemon juice, and by some people with pepper and salt. The use of papaw juice 
in softening tasar cocoons and thus facilitating their being reeled, has recently 
received some attention, 

{Cf. Buchanan-Hamilton, 8tat. Acc. Dinaj., 166, 196 ; Fleming, hid. Med. PI. 
and Drugs, in As. Res., 1810, xi., 161-2 ; Ball, Comment. Garcia de Orta, Coll, 
xxxvi., in Boy. Ir. Acad., ser. 3, i., 653 ; Pharmacog. Ind., ii., 53 : Wiesuer, Die 
Bohst. des Pflanzenr., ii., 790 ; Der Tropenpfianzer, 1001, v., 27, 288 ; viii., 94-5 ; 
Sly, Papain or Veget. Pepsin, in Agri. Journ. Ind., 1907, ii., pt. 2, 212-3,] 

CARISSA CARANDAS, lAnn. ; M. Br. Ind., iii., 630 ; Buch.- 
Hain., Stat. Acc. Dinaj., 169 ; Gamble, Man. Ind. Timbs., 479 ; Cooke, 
FI. Pres. Bomb., ii., 124; ApocYNACEiE. Bengal Currants (Mason), 
haraundd, timukliia, hurumia, halaha, Jcalivi, harehai, han, etc. 
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CARPETS 

INDIAN OAEPETS AND RUGS and rugs 

History 

A dichotomously branched bush cultivated for its fruit inmost parts of India 
.and said to be wild in Oudh, Bengal, S. India, the Konkan and Kanara ; dis- 
tributed to Burma and Ceyfon. The tree yields Lac in the Panjab (Apri. Led^., l:ic. 

1901,_ No. 9, 211). Tile fruit is ripe in July to August. It is mentioned in the seasons 
Ain-i‘Ahhari (Blochniann, transl, 159{>, i., 67) as sub-acid, and as sold at 1 dam 
per seer, i.e. 40 seers for Rs.l. It is said to be used as an Auxiliaby in DYEmo Dyeing and 
and Tanning ; an adhesiv'e fluid exudes from wounds on the stem. When Tanning, 
unripe the fruit is astringent, and when ripe cooling, acid and useful in bilious 
complaints and as an antiscorbutic. The root is acrid and is made up as a Medicine, 
paste with lime-juice and camphor, and used to keep off flies and relieve itch. 

■Just before it ripens the fruit is made into pickles and also employed in 
tarts and puddings. When fully ripe it makes a jelly equal to red currant, 
for which purpose it is grown in European gardens. The Natives universally Food. 

<eat it fresh and do not cook it, except as a preserve in curry or chutney. The 
Timbee is hard, smooth and close-grained, and is used both as fuel and for Timber, 
making spoons and combs, especially at Udayagiri in Nellore. The slirub makes 
exceedingly strong fences, and its number of sharp spreading thorns render 
•such hedges almost impassable. 

C. spinarum, /i. dg.; a small thorny evergreen slmub, wild in most parts 
■of India, especially in the drier zones. The small fruit is eaten and the 
Aimber used for much the same purposes as that of a. CanmaaB. It is an 
important element in reafforestation, since it persists on the poorest and rockiest 
■soils in spite of being greedily eaten by sheep and goats. Bumphius {Herb. Amb. 

{Auctuar.), 1755, vii., 57) describes c. CarantitiB, the cultivated plant, whose 
fruits he says are made into pickles when half ripe. His plate (t. xxv.) is, however, 

«uoh that its determination is impossible. 

\_Gf. Baber, Memoirs, 1519 (Engl, transl.), 326; J. Bauhin, Hist. PZ., 1651, 
i., 88; Garcia de Orta, 1563, OoZi., xiii. ; also m Clusius, Arom. Hist., 1667, 

214; and Ball, Comment, in Proc, Boy. Ir. Acad., ser. 3, i., 400 ; Jones, As. Bea., 
iv., 263-5 ; PJiarmacog. Ind., it, 4:19.] 

CARPETS AND RUGS.— Birdwood, Indust. Arts Ini. , 370-86 ; D.E.P., 
Baden-Powell, Handboolc, Manuf. and Arts Ph., 1872, 10-2, 26-7, R-j 176-82. 
51 ; W. P. Dickson, Notes on, Carpet Manuf. in Lahore Jail, Dec. 1885 ; <2a.rpets. 

T. N. Mukharji, Art Manuf. Ind., 388-98; Monographs, Woollen In- 
dustries: — N. Banerjei, Bengal, 1899, 15; A. W. Pirn, N.W. Prov., 

1898, 9-12 ; D. 0. Johnstone, Panjdh, 1886, 7-8 ; B. A. Brendon, Bombay, 

1899, 7-12 ; J. T. Marten, Gent. Prov., 1899, 8 ; E. Thurston, Madras, 

1898, 1-11; Journ. Ind. Art, 1^06, ix. ; C. Latimer, Monog. Carpet 
Making in Ph., 1907; Watt, Ind. Art at Delhi, 1903, 425-47. For 
Mats of vegetable fibres see under Mats and Matting, p. 775. 

History. — Considerations of space forbid any attempt to discuss the Carpet Tile Sfclteli and 
Industry of India in detail. As pointing possibly to their 6.ssentially foreign . 

nature, carpets are in India often designated as alcatifs {katif = a carpet with 
long pile, in Arabic), They are mentioned by Pinto (1540 a.d.) ; Tenreiro 
<1560); by Linschoten (1598); and by Pyrard (1608) — the last author gives 
details of the luxuiuous liabits of the Portuguese ladies of Goat, sitting on costly 
<ilcatifs. There may be said to be two chief kinds of carpets in India : — (a) Pile 
Stitch (the kalins or galichas), and (6) the Plain Stitch (the daris and sha- 
iranjia). The reader will find a fairly comprehensive sketch of Pile Carpets in 
Indian Art at Delhi, 1903, and with much advantage might consult tlie special 
monographs mentioned above as also the article in the Dictionary, while the series 
of admirable plates given in the Journal of Indian Art (1905) will fully elucidate 
the subject. In passing it may be said that there is no certain knowledge that Origin, 
the manufacture in India of high-class pile carpets dates farther back than the 
reign of the Emperor Akbar, of whom we read that in the year 1690 he “ ex- 
tensively encouraged ” carpet weaving in Agra, Fatehpiur and Lahore, and again 
that “ all kinds of carpet-weavers have settled here (? Agra) and drive a flourish- 
ing trade.” [Gf. Ain-i~Akbari (Bloohmann, transl.), i., 56 ; (Gladwdn, transl.) ii., 

30, 41-2; also (Jarrett, transl.) iii., 9.] One of the earliest and best-known 
carpets from the Imperial factory at Lahore is tliat presented in 1634 by Mr. 

B. Bell to the Girdlers’ Company of London, and which may be seen in the Com- 
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pany’s hall. It bears the Company’s arms and is Persian in design. It is quite- 
probable, however, that India possessed a carpet industry of its own, though 
very possibly not in pile carpets, long anterior to the advent of Persian influence- 
(see under Multan, also Ellore). But it would be difficult if not impossible to 
prove either that India possessed an indigenous art of pile-carpet weaving before 
the date named, or that the introduced industry made much progress for many 
years subsequently. It, however, survived and in time absorbed so many- 
local conceptions as to justify the description “ Indian Carpets.” It has been 
said that the modern jail-made pile carpets have debased and degraded a system 
of manufacture that had been “ literally and figuratively interwoven with the 
life of the people.” But if the pile-carpet industry was only introduced and 
fostered by Akbar and practised by his co-religionists, and if it he the fact that 
it has not to the present day been taken up by any recognised Indian caste, 
it is difficult to see how it could be described as having become “ interwoven 
with the life of the people.” It is much more likely that the modern jail-manu- 
facture preserved from extinction the foreign art, than that it debased and. 
degraded it. Milburn [Or. Comm., 1813, i., 136) says that carpets were formerly 
an article of trade, but through “ the improved state of our own manufactures 
and the heavy duty on Persian carpets, they are now seldom imported.” It 
would thus seem fairly certain that by the beginning of the 19th century the 
Indian carpet trade (such as it had been previously), like that of Persia, had 
suffered greatly through the rise of British manufaetming enterprise. The 
craftsmen in all countries produce the standard of goods demanded of them ; 
it would therefoi’e be most interesting to obtain any sort of indication of the 
class of goods in demand immediately prior to the modern jail-made article. 
So far as Indian records are concerned there is nothing to show that the Natives 
of India to any material extent ever used, and certainly to-day they do not use, 
Indian pile carpets. Pyrard [Voy. E. Ind., 1601-10 (Engl. transL), ii., 248) 
observes that “ They make carpets of the fashion of those of Persia and Ormus, 
but not so fine or so dear, for they use the rougher and longer wool ; the patterns 
are however the same ; they also make cotton carpets with bands of many 
colours,” So long ago as 1655, Terry in his Voyage to East India (ed. 1777, 129) 
pointed out that the Eastern artists were essentially imitative. He speaks of 
their cotton and silk carpets, but makes no reference to woollen carpets. Thus, 
then, for the degradation of Indian art not the Government nor the Natives 
are responsible, but the people of Europe and America, who ask for and there- 
fore get cheap inartistic productions. And this has possibly been confirmed 
definitely by an invention recently announced that will enable Oriental carpets 
to be produced by new and special machinery at a price far below that of the- 
hand-loom weaver. 

For the purpose of easy reference the classification employed in Indian Art 
at Delhi may be pursued in this review : — 

I. Pile Carpets : — 

1. Panjab. — The chief centres of the carpet industry in this province 
are Amritsar, Kashmir, Lahore, Multan, Hoshiarpur, Batala, Bahawalpur, 
Kohat and Bannu, and they have been named in their order of importance. 
But Peshawar has also to be added, since it is the great ernporhim of the Trans- 
frontier traffic in carpets brought from Afghanistan, Turkestan and Persia. 

Lahore . — It has already been suggested that the manufacture of carpets 
at Lahore, established very possibly by the Emperor Akbar, soon decayed, and 
in support of that view it may be pointed out that in Honigberger’s Thirty-five 
Years in the East (a work that deals specially with Lahore prior to 18,52) there 
is no mention of an indigenous carpet industry. In this connection also it may 
be observed that the Ain-i-AIcbari makes frequent reference to the Persian 
carpets as regularly imported into India (Blochmann, transl., 65). And it would 
seem probable that most of the Lahore carpets mentioned in the Records of the 
East India Co., and elsewhere, refer to that Trans-frontier trade and not to 
Indian woven carpets. A letter to the East India Co., for example, of the year 
1617 (Poster, E.I.C. Letters, vi., 260) mentions that “carpets to be well 
chosen would require a long time ; those which are true Lahore carpets are 
not suddenly to be gotten.” It is possible that this may point to the survival 
of the Muhammadan carpet-weaving industry (introduced by the Emperor some 
30 or 40 years previously), or it may simply denote the uncertain Trans-frontier 
supply, the carpets being picked up in the bazto, not ordered from the weavers. 
At the present day, at any rate, the most prized carpets in Lahore Museum are 
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those discovered at Peshawar, and, with the exception of a few looms in the Amritsar 

jails, there is no local industry. A beautiful carpet, the property of Mr. G. 

Salting, is figured in the Journal of Indian Art for April 1905, and said to have 
come from a Lahore factory in the 17th century. 

Amritsar — This is probably the most important carpet-weaving centre in Amritsar. 

India, although the industry would appear to be quite modern. I have not 

been able to &d any references to it, either in the East India Co.’s Letters or 

in the older books of travel. It may be said to be mainly in the hands of Hindus 

who employ European supervision, and Muhammadan weavers who work (for 

the most part) on the contract system. It is aflirmed that the utmost care is 

taken in securing the oldest and choicest patterns and in selecting the wool 

and the vegetable dyes. Pashm (the fine shawl-wool) and camel’s hair are Pashm. 

used for the best descriptions, and, as with all Indian carpets, the work is done 

entirely by hand. There ai'e several factories, some of which possess as many 

as 300 looms, others not more than eight or ten. The industries of Hoshiarpur jioshiarpnr 

and Batala may be taken as off-shoots of the carpet-weaving of Amritsar. ami Batola. 

In Kashmir there are several factories which tmn out extremely beautiful Kashmii-. 
work. The trade is hi Srinagar, and the factories are practically all owned 
by Europeans, and were originated to find labour for the shawl-weavers who 
were thrown out of employment through the decline in the demand for their 
hereditary craft manufactures. The> -gl&tes, in thrsi Journal of Indian Art {1^06), 

July and October (six in munber), fully exemplify this style. The fine old carpets 
preserved in the Asar Mahal of Bijapur are believed to date from 1667 and to 
have come from Kashmir. If this be correct the Delhi Emperors may have 
established a factory in the “ Happy Valley ” 250 years ago. The carpets in 
question are fully representative of the styles usually designated Mughal. {Gf. 

Journ. Ind. Art., l.o. Jan.] 

Multan is often spoken of as having an indigenous carpet industry, or at Multan. 
all events one which dates prior to the introduction of the Persian craft. It 
thus seems probable that the so-called Multan conceptions were modelled on 
rugs brought long ago from Turkestan, in consequence of the Pawindah trade. 

The narrow shape, bold yet not clear detail, and vivid colouring are charac- 
teristics of both Multan and Turkestan carpets. On the other hand, Mr. Latimer 
speaks of the hoixsehold industry of Multan as characterised by names of tools, 
designs, and methods of weaving that are clearly of Persian origin. Examples 
of Multan and Dera Ismail Khan carpets are to be seen in the Journal of 
Indian Art (1905), July and October numbers. Bahawalpur carpets differ but Bahawalpui, 
little from those of Multan. In passing, mention may be made of a recent 
attempt to utilise in the local carpet industry the vast supplies of the floss of 
Calotropis ffigantea (p. 207). 

Peshawar is, as has been already observed, the emporium for Trans-frontier Peshawar, 
rugs, notably Turkoman or Tekke (commonly called Bokhara) rugs and the 
expensive Herat and Yarkand carpets. In Kohat and Bannu and a few other 
places along the North-West Frontier a peculiar form of rug is produced called 
nahhai, in which loops of the weft threads are made to protrude an inch or so 
between each pair of the warp strands. The designs are usually in purple or 
crimson with black, yellow, and sometimes green. The result is crude but not 
inartistic. 

2. Raipuiana aad Central India. — From the jail-looms of Jaipur excellent rugs Bajputana and 
and carpets are produced. Some of the most historic of pile carpets are, it is said, 0. India. 

in the possession of His Highness the Maharaja. In the Journal of Indian Art Jaipur, 
is given a coloured illustration of one of the gems of that series, Bikanir pro- Bikanir. 
duces the best carpet-wool in India, and is thus eminently suited to become 
a great weaving centre. The Central Jail has for some years taken a high 
place for the quality and artistic merit of its carpets. The patterns followed 
are mostly those of the famous book on Oriental Carpets published by the 
Imperial and Royal Austrian Commercial Museum, and the carpets produced 
have attained a position of great merit, through the enlightened interest taken 
in the subject by His Highness the Maharaja. Ajmir jail also produces many .\jmir. 
excellent carpets and beautiful rugs. 

3. Sind and Baluchistan. — The carpets manufactured in Sind closely resemble Sind and 
those made in Multan. They are said to be the cheapest, coarsest, and least Baluclusfan. 
durable of all Indian carpets. The Baluchistan rugs are in design Turkoman, 

not Persian. They arrive by camel-caravan at Quetta (and Peshawar also) from 
Afghanistan, mainly Seistan. They are made mostly of goat’s hair, which gives 
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Mirzapore thorn their siirgularly beautiiul hxstre. But the Baluchistan carpets and rugs 
have deteriorated sadly from their pristine beauty and excellence. 

U. Prov. 4. United Provinces . — Several centres are noted for their carpets, such 

Agra. apj AgrOj A/Unapore, Jhansi, Jabbalpur and Allahabad. Agra is one of the three 

cientres at which the Emperor Akbar endeavoured to establish a carpet m- 
dustry. In the Journal of Indian Art {Oct. 1905) two plates are given of 
carpets turned out at this centre. To this day the superior designs of its jail- 
made carpets are a striking refutation of the charge brought against the jails 
of having degraded the carpet industry. Recently a factory has been established 
xmder European management, to utilise the skilled labour outside the Central 
Jail. It appears from the E.I.Co.’s letters that Agra was an important 
distributing centre for other than locally made carpets. Thus the Company’s 
servants of Surat purchased Lahore carpets at Agra {E.I.O. Letters, l.c. 250), and 
the Portuguese merchants of Goa took various carpets from Agra in exchange 
for jewellery. 

Mirzapore. Mirzapore may perhaps be described as the headquarters of the cheap 

commercial modem carpets of India. In the Journal of Indian Art (July 1905) 
will be found a highly typical representation of 90 per cent, of the carpets 
of this centre. There are numerous private factories (both Native and 
European) engaged in the industry, but the patterns have of late years been 
supplied mainly by firms in Europe and America, so that the deterioration in 
quality noticeable for many years past may be spoken of as a direct consequence 
of this dictation. 

Soutli India. 6. South India . — The carpets exported from Masulipatam and Cocanada 

were those that first attracted attention in Europe as being specifically Indian, 
and doubtless a century ago they were made at much the same centres as to-day. 
EUore. At EUore, where the weavers are Muhammadans but very poor, the business is 

Three Classes of done by advances. Three classes of carpets were shown to me during a visit 
Carpets. made in connection with the Dellii Exhibition : — [a) carpets of foreign design, 

mostly Persian, and defective in every direction : (6) carpets collectively known 
Earn Chandra as of Ram Chandra design. In the Journal of Indian Art will be seen (July 
Carpets. October numbers) examples of these carpets, especially those from Vellore. 

The same journal (viii., pi. 50) shows a Coromandel carpet which doubtless 
belongs also to the Ram Chandra group. These, as a rule, were good, the colours 
being well chosen but the quality very low, not more than 6 or 8 threads to the 
inch: (c) the third type represented by an old rug which was so woven (by 
what the weavers call the “ velvet method ”) as to simulate the fine texture of 
the old grass-mats. This was probably the original style of Rajamundry and 
Slasulipatam. Ellore, Masulipatam once turned out some of the finest carpets in India, but 
foreign exporters are said to have degraded the industry by supplying cheap 
and bad material. At the writer’s suggestion the Madras School of Arts repro- 
duced for the Delhi Exhibition two fine Ram Chandra carpets, the originals 
of which are preserved in the Madras Central Museum. The prevailing features 
are the rich deep brown-red of the field and the quaint border of rosettes of 
Malabar. flowers. Malabar is said to have formerly produced the only pile carpets of 

pm’e Hindxi design made in India. They are apparently not now manufactured. 
In the account of Sir George Birdwood— his Life and Work — as given in the 
Journal of Indian Art (viii., pi. 50), a corner of a beautiful Malabar carpet is shown. 
Baagalorc. The jail in Bangalore in Mysore State has for long been noted for the good quality 
of its carpets. One shown at Delhi was distinctly a Hindu design with a Ram 
Chandra border. 

Deccan. 6, The Deccan. — Hyderabad formerly produced the wonderfully fine silk ruga 

Warangal Eugs Imowm as WAEA5sGAiS. The Joumol of Indian Art (Jan. and July, 1905) 

of nyderabad. shows three carpets of this school. This charming textile has the property 

of changing colour according to the point of view. The carpets at present 
produced, while possessing certain features of their oum, are far inferior to the 
old work. The scheme of colour is scarlet, yellow and white. In the work 
just quoted will al.so be found highly characteristic examples of Hyderabad 
carpets. 

^'estem India. 7. Western ludia. — .It is probable that the Persian traders very early 
established themselves along the western coast of India, and there produced 
carpets mider the patronage of the Emperors, Princes, and Nobles of India, very 
possibly long before they were made in Agra and Lahore. Certainly Cambay 
was one of the earliest seats of the craft, for according to Linsehoten ( Voy, E. Ind. 
(od.= Hakl. Soc.), i., 47, GO), who travelled in India about 1584, the people of that 
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■city made “ alcati^as" (that is, long-pile carpets), “ but they are neyther so fine 
nor so good as those that are brought to Ormus out of Persia.” Alcatif, ac- 
cording to Crooke {Hohaon-Joibson, H), was a name much used in India for 
carpets during the 16th century* Bombay, except in the School of Art, does 
not produce carpets. Ahmedabad is mentioned very frequently in the E.I. Co.’s Abmedabad. 
letters and records as a centre in the carpet industry. At present there are only 
one or two very small factories, and the carpets turned out are sent chiefly to 
America. In Poona, the _Yeroda Jail has produced some excellent work, mostly Poona, 
coines of the old carpets in the possession of the Aaar Mahal and Jamai Musjid 
of Bijapur. Thus it may safely be affirmed that the Poona jail, instead of exer- 
cising a debasing influence on the carpet industry, has conserved what might 
otherwise have been lost. 

n. Cotton and Woollen Carpets in other than Pile Stitch.— The daris, shatranjis, Cotton, and 
etc. Just as the pile carpets referred to above (the Tcalina, kalichas or galichm) YSfoollen 
are usually in wool but sometimes in cotton, so the daris and shatranjis are Carpets, 
mostly in cotton though sometimes in wool. 

As already suggested, it is probable that the Indian carpets, prior to the 
Muhammadan invasion, belonged almost exclusively to the description here 
indicated. Stein {Ancient Khotan, 1907, xxiv., 337, 398) describes and illus- 
trates a fragment of a woollen carpet found by him in the ruins of the Niya 
site, which were engulfed by sand about the 3rd century. This appears to 
be iu plain stitch, and recalls in design the embroidered rugs of Hissar and 
Sirsa. So also another rug found at the Niya site is described as of the 
. regular Indian dari type, and seems a brocaded cotton textile much closer to 

the woollen fabrics of Tibet than to anything made in India {l.c, 333-4, 397, 
pi. Ixxv.). Terry, in his Voyage to E. India, about 1615 (ed. 1777, 127, 186), 
mentions the cotton carpets in “ ffiie mingled coloms,” but makes no men- 
tion of the woollen or pile carpets. Mandelslo {Travels, 1683, in Olearius, Hist. 

Muscovy, etc., 1662, 39) speaks of the floor of the house in which he resided in 
Ahmedabad as being covered with tapestry and the pillars draped in silk 
stuffs. Plain stitch carpets and ruga are universally used by the poorer Mu- 
hammadans as praying-carpets {jainamaz), and in consequence have often more 
art shown in their composition than might be anticipated. Some of the more 
noteworthy centres of production are Rangpur in Bengal; Agra, Aligarh, 

Bareilly and Bulandshahr in the United Provinces ; Jaipur and Bikanir in 
Rajputana ; Bahawalpur, Multan, Gujarat, Sialkot, and Peshawar in the Panjdb ; 

Dharwar, Belgaum, Ahmednagar, Kaladgi and Cambay in Bombay ; and 
Vadavedi and Adoni in Madras. Many modem and ancient daris of great 
beauty were shown at the Delhi Exhibition. One of the most interesting and 
artistic was the shatranji said to have been presented by the Emperor Auranzeb 
in 1626 to the Jamai Mosque of Bijapur. This has a rich Indian red field with, 
suspended from the top of each /afnamaz section, a lamp symbolical of the faith. 

It would appear to have been woven more like tapestry than an ordinary dari, Tapestr/. 

and to have had the patterns separately made and interwoven in their places 

•on the loom. These and such-like give a lesson that might well be learned by Possible iJutore 

the manufacturers of cotton carpets throughout India, namely, that if they Trade. 

would abandon the striped forms and produce richer and more varied designs, 

such as those of the Poona Jail daris, a larger market might be found in India 

itself, and in foreign countries as well, than has as yet been secured. There can 

be little doubt that neatly and substantially woven cotton carpets would he 

more acceptable to the inhabitants of tropical countries than woollen ones, 

because cheaper, cooler, cleaner and (under a tropical climate) more durable. 

Further, cotton plain carpets would doubtless be preferable to cotton pile carpets. 

Much, therefore, remains to be done in the direction of developing the Indian 
trade in cotton carpets and rugs. \Qf. Monographs, Cotton Industries : — Banerjei, 

Bengal, 1898, 33-4; Silberrad, JV.TF. Prov., 1898, 24-6, f. 36; Enthoven, 

Bombay, 1897-9, 11, 33, etc, ; Thurston, Madras, 1897, 7-11 ; Latimer, Monog. 

Carpet-malting Pb., 1907, 1-3.] 

Woollen Daris and Shatranjis, though not met with very abundantly Woollen 
' in India, are still made and much adc&ed. The Bhutias of Darjeeling and Daris and 
the people of Nepal and Eastern Tibet, weave strips of woollen thick cloth Shatranjis. 
in various designs, which, when S 0 \ra together into sheets, closely resemble 
Kurdish hhilims. Mention has already been made of a fragment of a rug found 
by Stein in the ruins of Niya, Khotan, as recalling the Bhutia woollen rugs. 

The people of Darjeeling proper also weave thick chadars of white and blue 
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that are very beautiful and find a dfetinct place among the art treasures of 
the residents in the eastern side of India, hut are only rarely seen elsewhere. 
In Bikanir, plain-stitch rugs are regularly woven in wool, but in the same form 
as the cotton darie. The pattern most often employed recalls the barbaric 
cross-stitch embroideries of Hissar and Sirsa. In Quetta, rugs and camel saddle- 
cloths are largely woven in wool and richly ornamented with shells. They are 
in stripes with patterns worked within, and to all intents and purposes should be 
classed as hhilima. 

Trade in Carpets and Rugs- — The only available details concerning 
the export trade in Indian-made carpets and rugs refer to {a) Mats and 
Matting of vegetable fibre : (6) Carpets and Rugs of wool. A summary 
of available statistics on the former subject will be found on page 778, 
so that it is only necessary to give here such particulars as are available 
regarding the woollen carpets. The quantities are always estimated by 
pound weight, not number. The total weight exported from India to 
foreign countries in 1899-1900 was 1,691,577 lb., valued at Rs, 23,73,289 ; 
in 1903-4, 1,878,202 lb., Rs. 26,04,576 ; and in 1906-7, 1,603,330 lb., 
Rs. 20,89,616. In the last year, goods to the value of 11 lakhs of rupees 
went from Bengal, 6 lakhs from Bombay, and 2 lakhs from Madras. The 
increase in the total quantity and value of carpets, etc., exported in 
1903-4 was due to an improvement in the trade in these articles with 
the United Kingdom. The latter took in 1899-1900, 1,180,779 lb., 
Rs. 17,21,987; and in 1903-4, 1,549,658 lb., Rs. 19,54,560; but in 
1906-7 the quantity fell again to 1,346,144 lb., Rs. 15,66,113. The ex- 
ports to Ceylon fell from 235,070 lb. in 1899-1900 to 2,980 lb. in 1903-4 ; 
and in 1906-7 rose to 4,303 lb. The United States took quantities 
varying from 223,551 lb. in 1899-1900 to 401,340 lb. in 1901-2 ; 266,526 lb. 
in 1903-4 ; and 174,727 lb. in 1906-7. There is also a fairly extensive 
import trade in Carpets and Rugs, chiefly to Burma and Bombay, from 
the United Kingdom and Germany. It amounted in 1899-1900 to 
842,716 lb., Rs. 8,46,013 ; in 1903-4 to 887,192 lb., Rs. 8,96,738 ; and in 
1906-7 to 1,016,055 lb., Rs. 10,56,679. 

OARTHAMUS OXYACANTHA, ; FI Bt. Ind., hi., 

386 ; Ann. Bept. Indust. Mus. Gale., 1899-1900, 7-8 ; Watt, Agri. Ledg., 
1901, No. 12; Ind. Art at Delhi, 190Z, 2Sl~B ; Qomvositm. 

Wild Safflower (the kuzburai, khdreza, of the Trans-Iudus and karar, poUyan, 
poll, kantidri, kandiara, mian kalai, etc., of the Panjdb) is a native of the drier 
arid tracts of North India. In Peshawar district it is peculiarly prevalent, the 
spinose clumps constituting an objectionable feature of the grassy tracts. Where 
met with in fair abTxndance the seeds (or to be more correct, fruits) are collected 
on account of the large quantity of oil which they contain. This oil is the 
chief ingredient in the Afridi wax-cloth presently to be described, and may also 
be xised as a glass cement. 

C*tinetopiuBy Linn. ; Cnicus Indieus, Rumph., Herh. Amh., 1750, v,, 
215-20, pi. 79 (2) ; Mukerji, Handhooh Ind. Agri., 1901, 292-5 ; Mollison, 
Textbook Ind. Agri., 1901, hi., 98-101; Abbey-Yates, Agri. Ledg., 
1904, No. 11. The Cultivated SajBBlower, Bastard Safeon, Carthamine 
Dye, the kusum, kdsumLa, kusdmho, kusuhi, kardi, kdbri, ma, sufir, kar 
or karar, sendurgam, agnisihha, kehu, su, suhdn, etc. The Arabic mfur 
(Ibn Baithar, 12(X) a.d., ii., 196) assumed various forms and gave us the 
English name : — thus afjiore (Regolotti, Pratica di Mercat., 1343, 372), 
asfiore, asfrole, astifore, asfiori, zaffrole or za^rone, saffiore and finally 
safflower. Another Arabic name, kurtum (used in the Makhzan), may 
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have originated the botanical name Varthmmis. The most prevalent 
Indian vernacular name husum comes direct from the Sanskrit Jcusumhha. 

History. — “ This plant is the husumbha of Sanskrit writers, who describe the 
.seeds as purgative, and mention a medicated oil ” {Pharmaoog. Ind^ iL, 308). 

That is the commonly accepted opinion, but on the other hand Dutt {Mat. Med. 

Hind., ^01) makes no mention of the special knowledge possessed by the Sanskrit 
medical writers, and it may be added the medical treatise which constitutes The 
Bower Manuscript (Hoernie, transl.) is silent both as to the husumbha plant 
and its oil. The Greek cnicus {Paulus Mgineta (Adams, transl.), iii., 178) by Cnmis versus 
most authors is identified with the Bastard Saffron. The early Greek authors Cantmmus. 
speak of cnicus as a spinose plant, but Dioscorides (iv., 187 (ed. Sprengel), 1829, 
i., 680) mentions that it was a pot-herb and purgative medicine. Galen, Avi- 
cenna, Serapion, Rhases, etc., foUow Dioscorides, but most Arab VTiters add 
the additional property that it is alexipharmie. Mesua, who lived at Bagdad 
in the 10th century, wrote a great work on the Medicine of the Greeks and Arabs. 

He opens his account of cnicus (Marinus, transl., 1562, 74) by observing 
that the plant is both wild and cultivated, but that the so-called Indian cnicus 
is not cnicus at all. He then observes that the seed is the most valuable, 
especially the large white kind. The figure given by Marinus is an excellent 
representation of c. tinetoriuft. Carthamus was retained in European pharmacy 
down to comparatively recent times. De Candolle {Orig. Cult. Plants (Engl, transl. ), 

164), following Targioni-Tozzetti {Cenni Storici, Intro, di Varie Piante, 1853, 

88), thinks the determination of the Greek cnicus with Carthamus very doubtful. i 

Pliny distinctly says the oil was used in Egypt in place of castor-oil, but he Purgative Oil. 
adds the plant was not known to the Romans. It may be added that Pliny 
writes it cnicus and Columella cnecus. 

The grave-cloths of the ancient Egyptian mummies are dyed with safflower, 
and fragments of the plant and the seeds have been found in tombs. [Cf. '• 

Rawlinson, Hist. Egypt, 1881, i., 62-3; Hehn, Kulturpfl. und Haust. (ed. 6), 

261 ; Wiesner, Die Rohst. des Pflanzenr., ii., 678-84.] The Sanskrit authors describe 

the husumbha oil as purgative, so that identical properties were assigned to it in 

Egypt, Africa and India. An Abyssinian so-called wild species (c. lanatus, Aby«siala» 

in Schweinfurth, FI. Mih., 1867, 143) has by some writers been accepted as the Wild Plaat. 

original stock of the cultivated plant; so also, and with equal if not greater 

force, c. Oxyacantua, the Indian wild species, has been advanced as the source 

of the cultivated plant. De Candolle accordingly came to the opinion that since Indian WM 

an tmdoubted ancient cultivation had been established for both India and Plant. 

Africa it was probable the true cartnarmm tinetorius might be found wild in 

the intermediate country Arabia. He accordingly cites in part support of 

that suggestion the circumstance that an author quoted by Ibn Baithar (the 

Arab, Abu Anifa) mentions both a wild and cultivated form as met with in 

that very country. In China there would seem little doubt safflower {hung-hua Ohineae Plant. 

or red-flower) was introduced about the 2nd century b.c. [Of. Breitschneider, 

Europ. Bot. Disc, in China, 1898, 4; also Value Chinese Botanical Worhs, 1870, 

15.] Japan received it from China, but according to Rein {Xndust. Japan, 

17fl-7) it can hardly be regarded as more than a botanical curiosity in tliat 
country — the cosmetic heni being manufactured from foreign (mostly Indian) 
supplies of safflower. [Of. Milbum, Or. Comm., 1813, ii., 238-9; Buchanan- 
Hamilton, AS'toiJ. Acc. Dinaj., 208; Lacaita, in Maw, Genus Crocus, app. v. ; 

Der Tropenflanzer, viii., 511 ; Joret, Les PI. dans HAntig., 1904, ii., 272.] 

Cultivated Indian Races. — There are two main, conditions, one Two Crops, 
grown purely and simply for its flowers — the safilower dye of commerce, 
the other for its oil-yielding seeds, the husum or carthamus oil of trade. 

The former is fairly extensively produced in Bengal, the United Pro- 
vinces and the Panjah, while the latter is chiefly met with in the Central 
Provinces and Bombay. But while these two conditions or properties 
seem well understood agriculturally, dried specimens of the plant grown 
for the one or the other purpose are indistinguishable. Moreover several 
races occur under each of these states, such as with small, very hard 
spinose leaves (much as in C, Oxyacantha) or with large, soft, almost , 
non-spinose edible leaves. Some have narrow, hard and sharply spinose 
bracts, others broad almost entire bracts. Still, however, most of these 
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conditions recur again and again with the oil-yielding and the dye-yielding 
races, so that no set of characters can be given, to separate the groups 
that belong to the one or the other. Speaking broadly, however, the 
oil-yielding forms are more spiuose than the dye-yielding, and have 
usually yellow- coloured flowers, the dye forms being orange or even yellow 
tinged with scarlet. The dye-yielding plants require a rich soil and 
humid atmosphere, hence the loss of spines may be due to high cultivation 
and protection. In the young state the smooth-leaved spineless forms 
are edible, and in some parts of the country, notably Burma, they are 
mainly, if not exclusively, grown as pot-herbs. But within each of the 
great centres of production there may he both smooth and spinose forms. 
Thus in Bengal a spinose dye-plant is known as huthi or hutela and a 
spineless dye-state called murdi, murilla (== shaved), hJiuili. In the 
United Provinces the spineless kusum affords both dye and oil, while 
the spinose form distinguished as kasar,' kasur, is grown for its oil-seeds 
only. In Berar (Sule, Monog. Byes and Dyeing, 1895-6, 1) the spiny 
kati kardi yields an inferior dye and good oil, while spineless bodki gives 
a superior dye. In Bombay two great centres of production exist, viz. 
on the rich alluvial loams of Kaira and Ahniedahad, in Gujarat, where 
the spineless red-flowered dye-yielding kusumbyachi or kusumba prevails,, 
and the Deccan, with its spiny sadhi or kardai, an oil-yielding crop. [(7/. 
Fawcett, Monog. Byes and Dyeing, Bomb., 1896, 25-9.] Briefly Bengal is 
(or rather was) the source of kusum dye, aud the Deccan of the safflower 
oil. These products may therefore he dealt with separately : — 

I. THE DVB—Safflower or Carthamlne. — So much has been written 
regarding the cultivation and utilisation of safflower that a brief 
review of the modern results seems all that is called for. But it may 
be explained that the various provincial Governments of India issued, in 
1896, monographs on “ Dyes and Dyeing,” and that these will be found 
to have special chapters on safllower. So also The Agricultural Ledger 
(1904, No. 11) may be described as a compilation of the more im- 
portant passages from modern writers, and it thus amplifies the particulars 
recorded in the Dictionary. The remarks that follow will accordingly 
be restricted as far as, possible to facts calculated to assist the mer- 
chant or cultivator, but will abstain from republishing technical details,, 
especially methods of dyeing. But in this connection it may be observed 
that safflower has preserved its position in spite of foreign dyes, mainly 
through the colour being viewed as more or less sacred for wedding 
garments. 

Cultivation. — Safflower, though by no means so important a crop as 
in former years, is still grown to a fair extent in the Dacca Division of 
Bengal, and here and there throughout the Province. Taylor {Topog. and 
Stat. Dacca, 1840, 133-5) gives an interesting account of the production 
during the prosperity of the industry. The best quality was grown in the 
vicinity of Pattergotta. Safflower is also met with in the Surma Valley 
and ill Manipur, but not in the Assam Valley proper. In the Central Pro- 
vinces it used to he extensively produced inRaipur andChhindwara, hut the 
area in recent yeans has been greatly curtailed. In the United Provinces 
of Agra and Oudh, though met with now and again, it assumes importance 
in Meerut only. In the Panjib it is to he seen in most districts, but 
Hoshiarpur and Amballa are perhaps most spoken of, and the safflower 
of the hills, especially that of Kabul, has the best reputation. The wild 
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safflower is also a product of considerable value. In Berar safflower is Bemr. 
reg ularly cultivated, though by no means to the extent formerly witnessed. 

In Madras it may be seen here and there, and in Burma it is more grown iwidRis. 
as a vegetable than as a dye. But in Bombay there are two centres of Burma, 
production. The cultivation for dye is not extensive, and is confined Bombaj, 
to Gujarat and the Karnatak, Kaixa being perhaps the most important 
district. Dr. Hove (1787) refers to the dye of fJarthmmis being 
then used in Gujarat to dye ‘pagris. But the Bombay dye is regarded 
as much inferior to that of Dacca in Bengal. 

Methods . — The systems of cultivation pursued are so very similar Methods, 
throughout India that the subject may be treated collectively, the remark 
being made that it difiers province by province, according to the amount 
of attention given and the local value of the crop. It is sown along with season of 
other rahi crops such as gram, wheat, barley, tobacco, opium, chillies, 
carrots, etc., from about the middle of October to the end of November, or 
in Chittagong as late as January. It requires a light sandy soil, and one 
which possesses a fair amount of moisture. In the better cultivation the 
land is lightly manured and ploughed repeatedly from May or June till 
sowing time. It is either sown broadcast or drilled, the latter in Bombay, 

3 drills 18 to 22 inches apart of safflower alternating with the subsidiary 

crop. In the less important cultivation it forms single drills or surrounds 

other crops, its spiny character serving the purpose of a protecting hedge. ? 

On the central flowering head appearing, this is nipped ofi in order to cause | 

lateral shoots and a more copious flowering. The primings and thinnings niiimtags i 

are eaten as a pot-herb. The crop comes into season in January to April, 

or even May, and is plucked every second or third day. Delay in collect- drops. " 

ing the flushings of florets causes loss in dye. Rain during the flowering 

is also very injurious. The florets being picked after fecundation, the 

seed ripens and yields a supplementary crop. The average yield of dried ^ 

florets is in Bengal about 80 lb. (according to Mollison (Z.c. 100) from 100 i 

to 120 lb. in Bombay), per acre, and of oil-yielding seeds (fruits) 400 to 

600 lb. The first and the last pickings of florets are by most writers i; 

considered inferior in dye merit to those in mid-season. 

Manufacture. — The day’s collection is carried to the homestead and Manufac- 
partially dried in the shade. It is then rubbed between the hands, placed ture. 
on an arrangement of basket filters, and pure stream (or slightly acidulated) 
water poured over. This removes the most soluble of the useless yellow ? 

dye, but care must be taken that the water is not alkaline, or the red 
dye also may be washed out and the florets rendered useless. When the ; 

water passes through clear the washings are regarded as complete. The washed, 
florets are then partially dried and pressed into the small characteristic . . [ 

cakes met with in trade ; then the drying is completed. According to oaked.^”^ i 

Taylor the florets in his time were saturated with water in the evening . i 

and next morning trodden underfoot, and this was repeated for four or ; 

five days until the water ran off clear. [ 

In centres where little attention is given to the crop the florets are not [, 

washed, and instead of being made into cakes, are formed into balls or \ 

sold as loose powder. The presence of the yellow dye lowers the value and I 

increases the weight. In Bombay a curious sytem prevails which con- '3 

sists in rubbing into the florets a certain amount of til oil (a tola weight to ^ 

a pound of the florets). Mollison observes that this is the practice in f 

Gujarat, but it is known to produce loss of colour. This very possibly [ 
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accounts for the lower price of Gujarat safflower as compared with that of 
Dacca. Apparently also the yellow dye is not removed until a later 
stage, and the oil would thus seem to serve no useful purpose. It recalls, 
however, the practice described by Eumphius {l.c. 217), where the people 
of the Malay are spoken of as adding the bruised oil* yielding seeds of 
^llenrites iriloba to prevent the florets from crumbling to dust. 

Safflower-dye cakes (Gujarat) are sold in Bombay at 2 to 2|- lb. per 
rupee. The value is estimated according to the colour that a given weight 
will impart to a pound of cotton. 

Trade in Safflower Dye. — Madder in Europe and Safflower in India 
are the dyes that felt immediately the effect of the discovery of chemical 
colours. This, in the case of the Indian product, may be exemplified very 
briefly. Half a century or so ago, safflower became a fairly important 
commodity. It is curious, how^ever, that none of the early travellers 
in India mention the dye. The first botanist who describes its culti- 
vation in the Bast would appear to be Eumphius, Milburn records the 
exports in 1804 as having been 247 cwt., valued at £1,460, or £5 18.s. 5d. 
a cwt. Four years later the exports were 1,070 cwt., valued at £4,532, 
or £4 4s. 8d. a cwt'. An import duty at British ports was levied of 7s. id. 
a cwt. In 1824-5 the exports from India appear to have been 6,185 cwt., 
and in 1837 they stood at 7,962 cwt. Passing over a period of close on 
forty years, -we next learn that the Indian traffic had become (in 1874-5) 
10,157 cwt., valued at Es. 6,50,827 (or expressed at the rate of exchange 
that then prevailed, approximately £60,000) ; but a sudden change took 
place, for the very next year the traffic fell to 2,914 cwt,, valued at 
Es. 1,63,528, and ten years still later (1884-5) had become 1,459 cwt., 
valued at Es. 83,083. Within the past six years a revival in quantity 
seems to have set in, since the exports were in 1899-1900, 1,993 cwt., 
valued at Es. 34,572, and in 1903-4 the corresponding figures \vere 4,313 
cwt. and Es. 67,506. They have since fallen, however, to 3,670 cwt,, 
Es, 50,389, in 1906-7. A remarkable feature of the traffic thus briefly 
outlined may be said to be the decline in the prices realised — Viz. from 
£6 18s. 6d. a cwt. to the price in 1901-2, viz. Es. 20 or £1 6s. 8d. a cwt. 
Even twenty years previously (1881-2) the price realised was nearly double 
the rates that rule to-day. It is not, therefore, to be wondered at that 
safflower has ceased to be an important crop, and that but for the local 
markets the dye might by now' have disappeared from India as completely 
as has the madder from Europe. 

The exports from India go mainly to Hongkong, but a recent 
demand from Japan has been viewed as a favourable prognostication 
for the future. The local market continues fairly large in spite of foreign 
mineral dyes, owing to the fact that safflower is associated with the 
social customs arid religious feelings of the people. The varying quality 
wmuld seem to depend first of all upon the climate and soil of the locality 
where produced ; next, the care pursued in collection, and the method of 
preparation followed. With all the finer samples the yellow dye has been 
washed out and the florets purified. This has naturally the effect of 
lowering the weight and concentrating the <lye. Washed safflower must 
accordingly fetch a higher price than the impure and adulterated dye. 
In further purification of the dye a second yellow colour is precipitated 
and removed by means of acetate of lead. Carfhawin, the valuable 
red colour, may then be extracted in a pure form by making use of its 
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solubility iu alkaline solutions, and insolubility in pure or acidulated 

water. In India tbe alkali used is almost invariably that prepared by Aikaii used. 

incinerating hajra {Bemvlsetiim) stems or ohir chira {AcJnj r€intJ)es, 

see p. 49), but crude natural carbonate of soda known as sajji-^ndtti is 

also employed. It would seem probable that the isolation and utilisation 

of carthamin is in India a comparatively recent discovery. 

II. TUB O/L.—The seeds from the dye-yielding plant are collected and Oil. 
form a supplementary return, but, as already stated, in some parts of 
the country, notably Bombay, an oil-yielding crop is specially grown. Bombay. 
Mollisou {l.c. 98) says, “ Safflower is the most important oil-seed crop in 
the Bombay Presidency. The area is usually from 500,000 to 600,000 
acres annually. The chief centres of cultivation are in the black-soil 
■mhi lands of Ahmednagar, Poona, Satara, Bijapur, Dharwar, and Bel- 
gaum.” It is subordinate to the crops with which it is associated such as sltdra, 
judr, wheat or gram. “ It therefore participates in the general cultivation 
given to these crops.” “ Usually three consecutive rows of safflower and Beigaum. 
alternate with 9 or 15 or 21 consecutive rows of the principal crop.” In 
the Central Provinces the area of special oil cultivation has recently been o. Prov. 
greatly curtailed, so that the Deccan production may be accepted as alone 
■of importance, though of course the oil of the dye crop must not be entirely 
ignored. ’ 

Manufacture. — It has been customary to find Baden- Powell’s state* Two on Plants, 
ment (P6. Prod., 421) that two oil-yielding forms of this plant exist 
— the wild and the cultivated — repeated by Indian writers without its 
being observed that an admission was being thereby made to which only 
the most cursory attention had been subsequently paid. But in addition 
to there being two distinct sources of the oil there are also two widely ^wo Methods, 
different methods of preparation. In the one the seeds (fruits) are simply 
subjected to cold-dry pressure either before or after they have been 
husked. The yield is said to range from 20 to 30 per cent., but both the 
quality of the oil and the value of the cake depends upon the seed being 
husked. The second process is a hot-dry extraction, or rather a crude 
downward distillation. The seeds are placed within an earthen pot, and 
this is inverted over the mouth of a similar pot placed within the ground, 
the two pots being separated by a perforated plate. Over and around 
the inverted pot is piled some fuel, and on this being ignited, the seeds 
are partly roasted ; the oil in consequence drains from them and accumu- 
lates in the lower or submerged pot. 

The cold-drawn oil has a cl^ear straw colour, with a sp. gr. of ’9224 at Description. 

15° C. According to Hooper {Agri. Ledg., 1904, No, 11, 160), it “pos- 
sesses pronounced drying properties. It readily saponifies with alkalis, 
forming a fairly good soap, and the free fatty acids have some of the 
characteristics of the linoleic acid obtained from lineseed. The oilcake 
retains 11-55 per cent, of the natural oil, and is not contaminated with 
earthy impurity. The nitrogen amounts to 3’ 19 per cent., which is 
equivalent to 19-94 per cent, of albuminoids.” It is an oil extensively used 
for culinary purposes, and to adulterate gJii or til. Moreover, safflower, Ouiiaary on. 
earthnut, and til are often mixed together and the oil expressed ; this con- 
stitutes the sweet-oil of Bombay. Safflower oil is also said to be an in- sweet-oiL 
gredient in Macassar hair-oil. Inferior qualities are used for illumination. 

The hot- extraction oil is about one-fourth larger than the cold, but is use- 
less both for burning purposes or for food, . It has, in fact, acquired a 
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new property, and been converted into a substance very serviceable for 
greasing well-ropes, leatber well-buckets, etc., purposes for wMch the cold- 
drawn oil is quite unsuited. In other words, the oil has been converted 
RtjgMn. into what is known b,s roghan — a substance employed to prevent leather 

from hardening on its being exposed to the action of water or of a damp 
atmosphere. 

Oil. Oil of Wild S&fflower.—ln the Northern Panjab, more especially 

Peshawar, a very different process is adopted from that just detailed for 
the manufacture of roghan. The 'poTli oil (the oil of C. Oocyacmitha) 
expressed by the cold process is placed in earthen vessels and boiled 
continuously for twelve hours. The vessels are so placed that it is not 
possible for a flame to reach the boiling liquid, and the temperature 
is kept low and uniform. In time it emits volumes of white pungent 
vapour, so exceedingly disagreeable that the manufacturers are compelled 
to conduct their industry under special license and in a place assigned 
to them remote from human dwellings. On the oil being cooked to the 
required extent, and while still boiling hot, it is thrown into large shallow 
trays containing, cold "water. It swells up into a jelly-like substance, the 
roghan of Northern India. This is stored in tin cans and sold to the 
manufacturers of the so-called Afridi wax-cloth. 

Afridi Wax-cloth . — It would occupy too much space to repeat the accounts 

■Wax-eloth. published in The Agricultural Ledger (1901, No. 12, 393-414) and Indian 
Art at Delhi, 1903 (229-34), regarding this curious little industry. The 
Oil Paint. facts made known in these publications prove that we have been in- 
correct in affirming that the Natives of India were unaware of the drying 
property of certain oils in the manufacture of paint with mineral pigments. 
AppUcation to But in the Afridi wax-cloth the paint is not applied by a brush but by 
oioth. means of an iron style. The rapidity and accuracy with which the pattern 

is elaborated by threads of plastic and coloured roghan has to be seen to 
be appreciated or understood. The skilled artist can work from right 
to left or left to right with equal ease, and, just as iu penmanship, the thick 
downward strokes and the fine upward hair-lines are each made to occur in 
their proper places in the elaboration of the pattern with which the fabric 
is being covered. Where two or more colours have to be given, the operator 
usually applies all the patches or lines of one colour before he proceeds to 
use the second or the third shade. The half-finished table-cloth or fire- 
screen may in consequence often appear a bewildering production, since 
it may be impossible to discover the actual pattern in the operator’s mind. 
Castor-oil In passing it may here be added that in Baroda, castor-oil, and; in 

Roghan. Kach, linseccl-oil, are similarly made into the roghan used in the fabrica- 

tion of the wax-cloths of these localities. Experiments conducted iu the 
Industrial Museum, Calcutta, have revealed the fact that the oil of the wild 
safflower possesses no special properties over those of the cultivated plant. 
It would further seem that in the Afridi wax-cloth India possesses the 
nucleus of a possible large new craft, that of producing wax-cloth, water- 
Linoieuin, proofing materials and linoleum, from local materials and possibly by 
means of the expert craftsmen who from time immemorial have turned out 
the goods here indicated. The jute mills of Calcutta prepare and export 
Cloth for cloth required by the wax-cloth and linoleum manufacturers of Europe 

miidfiTiiuiia. America. India, moreover, will be seen to import a by no means 
insignificant amount of the specially prepared wax-cloth and linoleum 
(oil-cloth and floor-cloth) made on, the jute textiles exported from India 
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for that purpose. In 1876-7 these imports were valued at onlv Rs, 

17,620 ; in 1901-2 they came to Rs. 5,74,306 ; in 1903-4 to Rs. 4,17,788; 
and in 1906-7 to Rs. 6,20,305. Sm'ely the effort to participate in so 
prosperous a traffic is worthy of attention. 

Edible Seed and Cake. — Carfhamus seeds, especially after being Edible 
roasted, are eaten, but are most valued as a food for poultry, though, as Seed, 
already observed, the tender shoots are prized as a pot-herb or salad, 

Mollison makes the remark that cattle have to be educated to eat the cake. 
cake, but that it has the advantage of keeping well and does not get 
mouldy. It is highly valued as a manure. 

[Gf. Leather, Agri. Ledg., 1897, No. 8, 159 ; Dutliie and Fuller, Field and Garden 
Crops, i., 51-4, pi. xiii. ; Monographs, Dyes and Dyeing : — Banerjei, Bengal, 1$ ; 

Duncan, Assam, 17-S ; Russell, Cent. Prov., 10-11; Dadd, United Prov., 10^1 ; 

Fawcett, Bombay, 25-9 ; Holder, Madras, 3 ; Fraser, Burma, 10 ; Agri. Ledg., 

1899, No, 12; Journ. Chem. Soc., 1900, 36^3; 1902, 864; Imp. Inst. Tech, 

Eepts., 1903, 128, 131-2; Rawson, Gardner and Laycock, Diet. Dyes, etc,, 276 ; 

Blount and Bloxam, Ohem. for Engin. and Manuf., 326J 

CARUM BULBOCASTANUM, Koch. ; FI. Br. Ind., ii., 681 ; E.E.P., 

Bunium Bulhocastanum, Linn. ; Camm nigrum, Boyle, lllust. Him. Bot.,- 200. 

229 ; Bee. Bot. Surv. Ind., i., 154 ; Paulus Mgineta (Adams, transl.), Black 
iii., 74; UMBELLiFEEiE. Black Caraway, siyaJi, shia, sdjira, shah- 
zerah, sTiiyah zirah, hala jerah (zerah), zirdu siah, etc., also called guniyun 
in Kashmir and umhhu in Ladakh. These names seem for the most part 
to be modern adaptations, since the true hdlajira is the Black Cumin 
{Nigella sativa, see pp. 442, 811). 

Black Caraway is a native of Baluchistan, Afghanistan, Kashmir, Lahaul, Habitat. 
Chumba, etc,, eastward to Garhwal and Kumaon, and westward to Quetta. 

It is mainly a weed of cultivated land, but is liable to prove dangerous in fields 
owing to the fondness of pigs for the root. It also exists truly wild on grassy 
slopes (at alt. 6,000 to 11,000 feet), whence the shepherds collect it as a valuable 
source of income ; but it is nowhere cultivated. It is probably the Jerishna-jiraka, 
which Royle maintained was well known to the Hindus before the introduction 
of the European Caraway (c. Catmi). [Cf. Lawrence, Valley of Kashmir, 67 ; 

Aitchison, Bot. Afghan. Delimit. Comm., in Trans. Linn. Soc., iii., l.J 

An inquiry instituted by the Reporter on Economic Products in response to 
a question put by the Indian Chambers of Commerce, resulted in the collection of 
specimens of zerah {zira) from the chief towns of India as well as of the fruits 
(seeds) and plants from all known areas of supply. The fruits in every instance were 
found to be C. jSnihoeastanmn and not c, Cnnii (except when stated to be a 
foreign or imported drug). The examination showed, however, that other seeds 
are often used as adulterants or substitutes for black caraway. The adulterants 
were similar in shape, size and markings, but quit© destitute of the characteristic 
aroma. For example, Mr. L. G, Smith, Forest Divisional Officer of Sambulpur, 
sent four samples from the local bazars which were subsequently identified as 
(1) the true Caraway (m^to zera^.), most probably imported ; (2) C. Xinihovnfi- Grades of ZeraA. 
tanum, sa- OT shah-zerah ; (2) VernoiHn nnthelmintiea, parbat-zerah ; and 
(4) XigeUa safiett., kala-zerah. The sample of black caraway was, however, 
not pure. Pure parcels were received from Yasin in Gilgit and from Hazara. 

From Kullu and Bashahr were furnished two qualities called “ zira ” and 
“ singhu." The latter was stated to be an adulterant. “ Zira ” proved to be Aclulteran 
c. suihoMtstanum , and ultimately, through the assistance of Mr. J. H, Lace, 
then Assistant Inspector-General of Forests, the adulterant was recognised as 
MSupieurwni fulmttuvn. Mr. Lace found the people gathering the seeds in 
Chamba ; he secured a sample and corresponding botanical specimen, so that 
his material became an authentic type with which to compare the adulterants 
of commerical parcels. It was in consequence found that the Bupienrum- was 
identical with the adulterant sent from most parts of India. Is this the pseudo- 
bunium alluded to by Paulus ^Egineta which Adams suggested might be 
Pim^ineila tewiis ? Mr. Lace says that Sui^ietirum. is known locally as 
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hancJialc ov hankok, &n6. that before it is mixed with the earum the fruits are 
coloured with a decoction of walnut bark. It is sold at 9 seers to the rupee, the 
true article being very much more expensive — say 3 seers to the rupee. Usually 
5 seers of banchak are mixed with one seer of zira. The black caraway and its 
adulterant are therefore respectively the “ zira ” and “ singhu ” mentioned in 
the Panfdb Forest Administration Reports from 1894-1900 as obtained from 
the Kullu forests and sold, the former at Rs. 15 to Rs. 27 J per maund, the 
latter at R,s. 8. Sir Walter Lawrence says that the seeds of Jtaucus Cnrwta. 
are also used as an adulterant, but this cannot be done to any great extent since 
carrot-seed is not abundant and is also easily distinguishable from caraway, 
while the dyed JBtupienvntn can with difficulty be separated. 

The uses of this caraw’ay, so far as can be ascertained, seem identical with 
those of c. Cat'iti. Prom Bashahr large quantities of black caraway are 
conveyed annually to Rampur and thence distributed via Amritsar all over 
India. Amritsar also receives the Kashmir, Afghanistan and N. Himalayan 
supplies. Other emporia are Karachi and Cawnpore ; the former obtains its 
supplies from Hazara and Baluchistan, the latter from Garhwal and Kumaon. 
The price at Cawnpore varies according to quality from Rs. 25 to Rs. 44 per 
maund of 52^ seers, but the consumption is very limited and the sales are usually 
in small parcels of f to -2 maunds. In addition to an Indian supply, Bombay 
imports from Persia.^ The wholesale price is said to be Rs. 8 per 37^ lb. (= Surat 
matmd), and the retail price for cleaned fruit 8 annas per lb. [Of. Fharmacog. 
lnd„ ii., 120 ; Kaye, Settl. Rept. Baltistan Dist., Kashmir, 1889, 16 ; Rivett, 
Assess. Rept. Muzaffarabad, Kashmir, 1899, 10, 12, 50, app. xxv. ; For. Admin. 
Repts. Ph., 1894-5 to 1901-2 ; Rev. Working Plans, Pangi For., Ohamha, 1901, 
2 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 119 ; etc., etc.] 

O. Capui, Linn. ; FI. Br. Ind., ii., 680. The European Caraway, 
u., 196-8. Carve, Kiimmel, zirah, haroya, karawya. The vernacular names are in 

Oarawl^ the main, of course, those given under the foregoing species, though some- 

times to the name zerah is prefixed a description, as mitha (sweet), vilayati 
(foreign), or safed (white). 

As met with in India the fruits are mainly imported, but the plant is probably 
occasionally cultivated in gardens on the plains as a cold-season crop. The 
repeated though vague statements of its existence in India “ wild and cultivated ” 
seem likely to be due mainly to confusion with c. xtuihoeastwnum. There is, 
however, a fairly large import trade in the spice and it may be well to epitomise 
here a few of the chief uses of caraway, always premising that when such uses 
can be attributed to the Indian-grown caraway, the reference is in all proba- 
AJsea. bility to c. nuibom»tmtxtw. The seed is employed both powdered and entire. 

In the former condition it is an important ingredient in curry powders ; in 
Medicine. the latter it is put into cakes, biscuits, etc. As a Medicine it is stimulant, 

carminative and astringent. But it is frequently used in flavouring cordials and 
Oil. certain preparations of Indian hemp {bhang), A valuable essential Oin, obtained 

from the fruits, is employed in medicine and as a perfume for soaps. The distilled 
oil is first mentioned in the price ordinances of Berlin for 1574 and in the Dis- 
pensatorium Noricum (1589). The two valuable constituents in the oil are 
caruone (formerly, carvol), which is the essential and odour-bearing body and 
possejsses all the qualities of the drug in a pure form ; and earuene or limonene, 
a by-product, not suitable for liqueurs but “can be satisfactorily employed 
instead of caraway oil in medium and cheap soaps” (Schimmel & Co., jS'emi- 
Ann. Rept., April 1892, 12). The j)ereentage of oil varies apparently according to 
cultivation and country of origin. Of the European sorts the Bavarian wild 
plant yields the highest percentage, 6’5 to 7, whilst the Russian stock yields 
only 3-2 per cent. The sp. gr. lies between 0‘907 and 0'915 ; oils of lower sp. 
gr. "rarely occur, and are less valuable as they contain less carvone. [Qf. Gilde- 
meister and Hoffmann, Volatile Oils, 550-8.] A case of poisoning by caraway- 
seed presented symptoms similar to those induced by other essential oils. \Cf. Ind. 
Med. Qaz., 1896, 145.] It maybe added that caraway from which the oil has 
I'oddor. been expressed is dried in special apparatus and used as a Ca-ttee Food, being 

prized for its high percentage of crude protein (20 to 23*5 per cent.) and fat 
( 14 to 16 per cent.,). {Of. Paulus Mgineta (Adams, tranfsh), iii., 158 ; E.I.O. First 
Letter Book, 201, 480 ; Bentham, Uommenf. on Tcergioni-Tozzetti, in Journ. Ilort. 
Soc., ix., 145 ; Wiesner, Die Rohat. des Pftanzenr., ii., 794.] 
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CARYOTA 
URBNS 
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C. eoptieum, Benth.; FI Br. Ind., ii., 682 ; Cooke, FI Pres. Bomh., I, d.B.P. 

564; Txain, Beng. Plants, !., 5^6; Dutiae, FI. Upper Gang. Plain, i.,S94:. The ii., 198-200. 
Bishop’s Weed, Lovage (of Indian writers), ajwain, ajwan, juvani 

(jurani), ajamo, chochara, owa, amam, omdmi, omu, etc., a herbaceous plant 
cultivated throughout India, especially in Bengal. It also grows in Egypt, Habitat. 
Persia, and Afghanistan, and more recently was introduced into Europe. 

This is certainly not the “ ami ” or “ awiwii ” • of Dioscorides (as exemplified History, 
in the Codex Vindoh., 60, which is Ammi Visnaga), though that opinion has 
often been upheld. \Cf. Pharmacog. Ind., ii., 116.] It would appear, however, to 
be Ammi perpiLsillum, of Lobel {Stirp. Hist., 1576, 414). The fruits are certainly 
the ajave of Percival (1773). Pomet, physician to Louis XIV. of France {Hist. 

Drugs (Engl, ed.), 1712, 3, f. 5), observed that by far the best quality came from 
Alexandria and Crete. In India it is sown in October to November on ridges, the Cultivation, 
seed being dibbled every 6 inches ; strong manures are deleterious but a liberal 
supply of water is necessary. The aromatic fruits are much in request for ad* 
mixture in curries, etc., and in pan supari. The plant is referred to in the Taleef 
Shereef (Playfair, transl., 1833, 9) as astringent, aphrodisiac, vermifuge and 
diuretic. By distillation a Waxee and an Oin are obtained, the percentage of the 
latter being about 3-4. The oil is given medicinally in cholera, colic, etc., being Medicine Oil. 
considered, like the fruits, antispasmodic, stimulant, tonic and carminative. 

Omwm- water is prepared and sold in most Indian baz4rs. A crystalline substance 07 «w?«-water ; 
or stearoptine separates from the oil and forms on the surface during distillation. Thymol. 

This is sold as ajwain-ha-phul (“flowers ol ajowan"), and is identical with thymol, 
which is the principal constituent (45 to 55 per cent.) of ajowan-o^ and for which 
alone the fruits are distilled in Europe. It is prepared on a fairly extensive scale 
in Uj jain and other towns of Central India and was first made known to Europe by 
Dr. Stocks. The price is from Rs, 6 to Rs. 12 per lb. XGf. Rept. Cent. Indig. Drugs 
Comm., i,, 126.] The value of thymol is mainly as an antiseptic, and very large 
orders have recently been received from Japan. The price in Etuope varies with 
the character of the Indian season : during cholera and plague years it has been 
high {e.g. 22s. per kilo in 1901), but over-production has tended to keep prices 
low {e.g. 13s. Qd. in 1897, 13s. in 1903). Besides thymol certain hydrocarbons 
called thymene are obtained from ajowan-oH and used as a soap-perfume. A 
sample of the fresh plant itself cultivated at Miltitz (Saxony) sdelded 0T2 per cent, 
oil, but the oil had only 1 per cent, of thymol. Of 8,641 cwt. of the fruit exported 
from Bombay in 1903, 8,443 cwt. went to Germany and the rest to America and 
Egypt. [G/. Schimmel & Co., /Smi-Awn. jRepi., Oct.-Nov., 1903, 104; Apr.-May, 

1904, 130.] The distilled dried fruit contains 15 to 17 per cent, protein and 25 Fodder, 
to 32 per cent, fat, thus making an excellent food for cattle. [Of. Gildemeister 
and Hoffmann, l.c. 557; Craddock, Rept. Land Rev. Seitl., Nagpur, 1890-5; 

Lawrence, Valley of Kashmir, 1895, 346 ; Brit. Pharmacop., 1898, 335 ; White 
and Humphrey, P/iarmacop., 1901, 496, 553, etc.] 

O. RoxTbupghianum, Benth. ; Brain, Beng. Plants, i., 536 ; ajmvd, D.E.P., 
ajmot, randhum, chanu, rajani, &tG. ii., 201-2. 

This is extensively cultivated throughout India for the sake of its seeds, which Ajmud. 
are used in curries and to some extent for its leaves as a substitute for parsley. Food. 

As a drug ajmud is regarded as carminative and stimulant and has the reputation Medicine, 
of being specially useful in vomiting, dyspepsia, etc. {Taleef Shereef (Playfair, 
transl.), 1833, 8). It is probably only a cultivated form of c. sUetocarinnn, uar. 

Heheoarpa., C. B. Clarhe ^{Fl. Br. Ind., ii., 681-2). [Gf. Buchanan-Hamilton, Stat. 

Ace. Dmaj., 188 ; Fleming, Ind. Med. PI. and Drugs, in As. Res., 1810, xi., 157.] 

CARYOTA URENS, Linn. ; FI. Br. Ind., vi., 422 ; Gamble, D.E.P., 
Man. Ind. Timbs., 729 ; Brain, Beng. Plants, ii., 1093 ; Brandis, Ind. Trees, ii*» 206 - 8 . 
654; Cooke, FI. Pres. Bomb., ii., 805-6; Balmeje. The Indian Sago- Sago-palm, 
palm, Bastard-sago, mari, hJierawa, hirlimhad, mhdr-mardi, conda-panna, 
hhyni, shunda-pana, minhaw, etc. A heautiful palm met with throughout Habitat, 
the hotter parts of India from the Sikkim Himalaya and Assam to 
Ceylon and Singapore, distributed throughout tropical Asia and Malaya. 

^ The Fibre. — The plant is mentioned by almost all the pre-Linnffian Fibre. 
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aatliors from Varro (116 b.c.) downwards. The chief commercial value 
of the palm lies in. the fibrous cords or fibro- vascular bundles found naked 
at the base of the leaf-sheath and within the petioles, flowering stalks and 
even the stems as well. These constitute the strong hittul fibre of Ceylon 
and the salo'pa of Orissa, a fibre which also comes from Burma and Bombay. 
It is made into ropes, brushes, brooms, baskets, etc. As a brush fibre it 
was described in the Treasury of Botany (1866) and has been shipped from 
Ceylon to England since about 1860. Five or more strands, fastened 
together by special machinery, have moreover been found to make an 
excellent substitute for whalebone in corsets. Since the discovery that 
hittul fi.bre was not only equal but even superior to, because less brittle 
than, the Bahia piassava (the fibre of Attalea fimifera), several 
brush factories in India, it is believed, have begun to use it instead 
of bristles in hair-brushes, clothes-brushes, horse-brushes, etc. \Cf. 
Hooper, Bept. Labor. Ind. Mus., 1903-4, 29.] In this they are following 
the lead of European makers : Hannan (Text. Fibres Oomm., 1902, 155), 
for example, says that hittul is now in much request in Europe for 
brush-maiang and that some of the finest qualities have been adopted 
as substitutes for bristles. Jackson (Oomw. Bot. XIXth Cent., 1890, 142) 
observes that as much as forty (now fifty) years ago hittul fibre was ex- 
ported to England for admixture with horse-hair (may it not have been 
CJiammrops huniilis ?). In the brush trade it is steeped in linseed-oil 
and thus made so pliable that it can be used either with or without 
bristles in making soft, long-handled brooms which are extremely durable 
and can be sold at about a third the price of ordinary hair-brooms. 
Dodge (Useful Fibre Plants of the World, 112-3) says it is also made 
up into machine brushes for polishing linen and cotton yarns, for cleaning 
scutched flax, brushing velvets, etc. Both in India and Ceylon fishing- 
lines are made from hittul fibre (Drury, U. Prov. Ind.) and strong wiry 
ropes capable of holding wild elephants are constructed of the fibre, 
while in Australia the leaves apparently are regarded as a good paper 
material. Lastly, the woolly substance or scurf scraped from the leaf- 
stalks is used in Burma for caulking boats. The quotations in London 
on April 20, 1901, were for long quality, 8|d, to 9d. per lb.; for No. 1, 
Q\d. to 7d. ; No. 2, 2|d. to 3|d. ; and No. 3, Id ; Ide & Christie {Monthly 
Circ., Oct, 15, 1907) give the following returns of present date ; — Long, 
8d. to 9|i. ; No. 1, 6d. to 7|d. ; No. 2, 2d. to 3|d. ; No. 3, Id. to Ud. 
Mr. J. C. Willis tells us {Admin. Repts. Bot. Card.) that the exports from 
Ceylon have never exceeded those returned for the year 1898, viz. 
3,794 cwt. The exports from India are unimportant. 

The Sago and Sugar. — Besides its fibres, Caryota yields from 
the interior of the stem a sago which is mentioned by Roxburgh (1832), by 
Robinson (Desc. Acc. Assam, 1841, 56) and by other writers as almost equal 
in quality to the best sago of commerce. As a matter of fact it would seem 
to be an inferior article, though quite wholesome ( Yearbook of Pharmacy, 
1903, 328). On the Malabar Coast and elsew'here it is made into bread or 
gruel and thus constitutes an important article of food with the poorer 
classes. The “ cabbage ” or terminal bud is edible, like that of most 
palms. Oommelinus (Rheede, Hovt. Mai., i., 16, n.) remarks that, ac- 
cording to authors, the pulp of the fruit is bitter and irritates the tongue 
— a circumstance which doubtless suggested the specific name tireus. 
The fruit is certainly very pungent and insipid, but I cannot recollect 
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PUEGING FISTULA 

having observed the tingling property just mentioned, though I have 
eaten it. Finally a toddy or juice is collected by “ training ” and “ tap- 
ping ” the spathes. This juice is either fermented and distilled into an 
alcoholic liquor or boiled down into a dark syrup which solidifies into 
jaggery or palm-sugar — an important product, especially in Bombay and 
Oeylon. Mr. A. M. Sawyer, writing of the “ training ” and “ tapping ” 
processes in North Travancore {7wc^. For., 1S96, xxi., 134-8), says that at 
the end of the first five days of tapping the yield is about 4 quarts per 
day, increasing by degrees to 6, 8, and 12 quarts. In strong, healthy 
individuals even 18 or 20 quarts may be obtained at the end of the course. 
Sometimes, in an unusually prolific palm, three or even four spathes may 
be seen tapped at the same time, while others, in spite of the most careful 
training, yield no toddy whatever. An average-sized spathe is tapped in 
about four months, and all the spathes of one palm are exhausted in about 
two years. According to Roxburgh the best trees give as much as 100 pints 
in twenty-four hours. Further details may be found by reference to 
Borassus (pp. 170-1). 

The Timbeb is strong and diirable, being much used for agricultural purposes, 
water-conduits, and for beams and rafters. Not infrequently it is cut into 
walking-sticks. The seeds are used as beads by the Muhammadans. [Of. 
Bheede, Hort. Mai., i., t. 11; Buchanau-Hamilton, Stat. Acc. Dinaj., 150; 
Morris, Comm. Fibres, Cantor Lect., 1895, 34 ; Lushington, in Ind. For., 1899, 
XXV., 54-6; Sadebeok, KuUurgew. der Dent. Kolon., 1899, 313; Jumelle, Les 
Cult, Colon. (Aliment.), 1901, 25-7 ; Wiesner, Die Eohst. des Pfianzenr., 1903, ii., 
208, 411-2.] 

CASSIA, Linn. ; FI. Br. Ind., ii., 261-6; Gamble, Man. Ind. Timhs., 
1902, 271-5 ; Prain, Beng. PlanU, 1903, i., 435-9 ; Duthie, FI. TJp'per Gang. 
Plain, 1903, i., 290-6 ; Cooke, FI. Pres. Boml)., 1903, i., 417-27 ; Brandis, 
Ind. Trees, 253-5 ; Leouminos,®. 

A genus of herbs, shrubs or trees that contains in all about 380 
species, mostly tropical, a few only being extra-tropical. India possesses 
some 18 indigenous species with three or four fairly plentiful introduced 
forms. They have all showy flowers but are mainly of value as 
medicines or as tans 

C. Absus, Linn. ; chdksu, chimar or chinol, hanar, etc., a herb found fairly 
plentifully throughout India. The seeds are used in the treatment of ophthalmia 
and as a cathartic. 

C. alata, i/an. / the dddmardan (= ringworm-killer), or vilayati- (or shinnai) 
-agati (the foreign se^hatiiu gvatunjiorn), is a small shrub found in gardens 
throughout India and supposed to have been introduced from the West Indies. 
The leaves rubbed up into a thin paste and mixed with vaseline constitute an 
effectual remedy for rmgworm. [Cf. Fleming, Ind. Med. PI. and Drugs, As. 
Ees., 1870, xi., 163 ; Bennett, Wanderings N.-S. Wales, 1834, i., 123.] 

C. Fistula, Linn. ; the Indian Laburnam, the Purging Fistula, or amaltds, 
alash, sunddli, sonali, hdhavd, gurmdla, honraik-Tcai, etc. A moderate-sized tree of 
the Sub-Himalayan tracts ascending to 3,000 feet and common throughout the 
plains of India and Burma. 

The bark is to some extent used both as a tanning material and a drug. 
The pulp of the fruit is regarded as a safe iB^d useful purgative — one of the 
commonest of domestic medicines in India — but has the objection of not keeping 
well. Adams (Comment, in Pauhis Mgineta, iii., 429-31) mentions that it was 
known to Serapion, Rhases, Mesua, Ebn Baatliar, etc.— in fact to most of the 
early Arab writers, who speak of it as a purgative drug procured from India, 
Arabia and Egypt. It is also largely, used in smoking mixtures to flavour the 
tobacco used by the Natives, especially in Bengal. [Cf. Mesua, Op. (ed. Marinus). 
1562, 52 ; Garcia de Orta, Coll., xiv. ; Mso CHusius; Hist. Arom., 1567, 136 ; also 
Comment, by Ball, in Proc. Eoy. It, Acad., 3rd ser,, 'i., 400; Linschoten, Voy. E. 
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Ind., 1598 (ed. Hakl. Soc.), ii., 121-2; Prosper Alpinus, De Pi. JEgypti, 1592, 3 ; 
Pyrard, Voy. S. Jnd., 1601 (ed. Hakl. Soc.), ii., 361 ; Jacobus Bontius, Ilzsl. Nat. 
at Med. Ind. Or., 1629, in Piso, Ind. XJiri. re Nat. et Med., 1658, 101-2 ; Ligon, 
mat. Barbados, 1657, 68 ; Tavernier, Travels, 1676 (ed. Ball), L, 174, n. ; ii., 20 ; 
E.I.O. First Letter Book, 200, 480 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 158.] 

C. obovata, cotlad. sometimes called Country Senna, Jamaica Senna, Italian 
Senna, This is the bhui-iarwar, a plant common in many parts of India and 
occasionally to bo seen in the bazars as an inf erior qxiality of Senna. [Of. Greenish, 
Pharm. Journ., 4th ser., ix., 470-1.] 

C. occidentalis, Unn.; the Negro Coffee or hdsondi, kdsundd, hikal, 
kdlkashundd, etc. An under-shrub abundant on waste land and roadsides 
throughout India, though probably originally introduced from America. The 
leaves, roots and seeds are medicinal. The seeds dried, then groimd to powder, 
are used as a good substitute for coJffee, and since they are antibilious are said to 
be often beneficial. [Of. Kew Bull., 1881, 34-5 ; Yearbook of Pharmacy, 1887, 
175-6 ; Pharmaceut. Journ., 1900, Ixv., 439 ; Ridley, Mai. PI. Names, 116 ; Rev. 
des Cult. Colon., 1902, x., 63.] 

C. Sophera, Usn. the kdli-kasonda, jangli-takla, kdl-kasondd, hanar — (the 
kdsamarda or cough-destroyer) — a closely allied and often much confused plant 
with < 7 . oeciaathtniift. It is cosmopolitan in the tropics and common tloroughout 
India. The bark, leaves and seeds are cathartic and the juice of the leaves 
viewed as a specific for ringworm. [Cf. Prosper Alpinus, l.c. 35.] 

C. Tora, Um.; the Pcetid Cassia or cJmkundd, panevdr, panwdr, tarotd, 
kovaria, kowaria, a gregarious annual imder-shrub found everywhere in Bengal 
and throughout tropical India. This is in Sanskrit called chakramarda (= ring- 
worm-destroyer), once more confirming the all but universal reputation of the 
species of Sennas. But in this particular plant a more or less new property has 
been attributed to the seeds, in that they are largely used along with indigo. 
For this purpose they ai’e regularly sold to the dyers. They are also roasted, 
ground to a powder, and used in place of coffee. Mr. William Elborne of Owens 
College chemically investigated these seeds and came to the conclusion that their 
activity was due to “ emodin, a substance closely allied to ehrysophanic acid, in 
chemical characteristics, and considering the purpose for which the Natives 
of India use the plant, evidently in medicinal properties.” Adams (Comment, 
in Paulus ASgineta, iii., 466) identifies this plant with the kelkel of the Arabs 
— a drug mentioned by Avicenna, Serapion, Rhases, etc. etc. 


D.E.P,, 

u., 212-6. 

Tiimevelly 

Senna. 


C. angcustifolia, Vahl. ; the Tinnevelly Senna of Indian commerce, 
perhaps hest known by the following names : — sanna-mukhi, send-mahhi, 
Hindi-sama, nilavirai, etc. 

Adams (Comment, in Paulm JSgineta,iii.,4Zl~$) gives a most interesting 
sketch of the early knowledge in Senna. He says Serapion was undoubtedly 
the first author who describes the drug as an article of the Materia 
Medica. He, however, quotes still other writers, such as Isaac Ebn Ainram 
and Abix. All the Arab physicians, in fact, extol the merits of senna in 
purging black or yellow bile and in acting as a cordial when mixed with 
suitable drugs, such as violets. The present species, as also the Alexandrian 
[C. acutifolia, JDelile), were introduced to both Indian and European 
pharmacy through the Arabs. The former species (the only one grown in 
India) is fairly extensively produced in Tinnevelly, and recently its cultiva- 
tion has been extended to Madura and Trichinopoly, districts of South India, 
and to Poona in Bombay. It is sown on red or black clay loams, fairly 
liberally ploughed and manured, the sowing being in May. Weeding has 
to be attended to, but irrigation is hardly if ever necessary. The season 
for collecting the leaves is June to December. The yield is said to be 
IjOBO lb. (2 candies) an acre, which allows a handsome margin for profit. 

Indian senna is either exported coastwise to Bombay and thence to 
foreign countries, or is consigned direct from Tnticorn. The drug is also 
imported by India from Arabia, where it is collected from the wild plant and 
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accordingly often mncli adulterated. It would appear tliat about 5,000 
cwt. are usually taken by India and again re-e55)Qrted under the name of 
East Indian Senna or Moka or Aden Senna, and is thus no doubt the true Aden Senna. 
sauna {sona) -koJchi (maki) or sauna hajazi. For many years past, 
however, the imports from Arabia have been declining and the exports of 
Tinnevelly senwa improving. The purity, high quality and low price of 
the Indian article place it in the front rank. In 1887-8 the total exports 
from India of locally grown senna came to 21,376 cwt., valued at Es. 

3,18,869. More recent figures are given by some writers, such as 5,000 
candies annually from TutiGorin,butthedata for an exact and detailed state- 
ment of the total trade are not available. Quite recently a new form of Exports, 
senna has appeared in the London markets from India. This has been 
shown by Barber to be C. montmui, but as a drug it has been found inferior 
to C. umjustifoUa, and should therefore be discouraged. [0/. Hooper, 

Reft. Labor. Ind. Mus. (Indust. Sec.), 1903-4, 30; Gibson, Journ. 

Agri.'Hort. Soc. Ind., ii., 193; vi. (Select.), 128; FTiarmacog. Ind., 1890, i,, 

526-30 ; Agri. Ledg., 1896, No. 29, 290 ; Oafital, May 1902 ; PJiarm. 

Jowm, 1901, 397.]' 


C. aupieulata, Linn. ; the Tanner’s Cassia, tarwar, tarota, tangedu, D.E.B., 
tanghedi, tangadi, avala, avari, etc. A tall shrub found plentifully in 215 - 6 . 
Central and South India as far north as Eajputana and also in some 
parts of Burma. It is common on dry stony hills and on black soils. 

The bark is largely used in tanning and gives a bufi-coloured leather. 

It has been remarked that Madras is favoured in the possession of this Merits, 
tanning material. But it is feared the discovery of the method of chrome 
tanning has even already given a totally new turn to the subject of Madras 
tanned or dressed skins and rendered the special advantage mentioned 
of comparatively little avail. (See Hides — Chrome Process, p. 637.) It 
has always, however, been contended that the raw skins of Madras are 
naturally well fitted for a high-class tannage. They possess some special 
properties much liked by the curriers into whose hands they eventually 
pass to be transformed into the morocco leather used for book-binding, 
furniture, carriage lining, and many other such purposes. Experts have, 
moreover, reported that the colour of leather prepared with this bark alone 
changes into murky brown, further that compared to its merits the 
price is too high (Es. 20 a candy of 500 lb.). With a view to ascertaining Price, 
more precise particulars as to supply, price, and property of this tanning 
bark, the Eeporter on Economic Products to the Government of India 
issued a circular letter to Forest and other officers of India in which samples 
of the bark and full particulars were called for. The result was rather 
disappointing, and has been reviewed in The Agricultural Ledger (1896, 

No. 9). The Scientific Staff of the Imperial, Institute also published some of Eecent 
their investigations with the bark (reprinted by Dunstan, Imp. Inst. Tech, ^’^’^e^^ugations. 
Repts., 1903, 184-5), from which it would appear that the samples examined 
gave extreme variations in amount of astringent principle and therefore of 
commercial value. Some time subsequep.tly Hooper {Agri. Ledg., 1902, 

No. 1, 27) pointed out that one source of diversity was in the age of 
the plant from which the bark had been . collected. In young plants 
he found the bark to contain only 11*92 of tannin and 22*36 extract, 
while in old plants the corresponding figures were 20*12 of the former 
and 29*0 of the latter. In another part of his report (Z.c. 3) he places 
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cass'a bark as tbe fouxtli most valuable in a series exhibited by Mm, the 
cass a having 23 per cent, of tanning matter. Prof. Hummel, York- 
sHre College, Leeds, found the tannin to be 20-5 per cent. On the other 
hand. Leather mentions only 15'5 per cent, of tannin, but a high ac- 
companiment of soluble non-tannings. So also Prof. Fxoctev (Rept. 
Soc. Arts, 1904), who places this bark as one of the Catechols, speaks of the 
“ thoroughly unsatisfactory character of the turwar tannage, for the use 
of book-binding and upholstery,” and asks whether there may not be 
other more desirable materials. These modern results and opinions 
would thus seem to assign a much lower position to the Tanner’s Cassia 
than seems to be the belief in South India. By way of conclusion it 
may be mentioned that in the Northern Division of Madras the 
bark (tanghedi) or some babul gum is added to sesamum seed when it is 
to be pressed for its oil. It is said that this practice enhances the value 
of the cake (see p. 986). 

The seeds, like those of O. Ahsus, are valued as a local application in 
purulent ophthalmia. An infusion of the leaves is esteemed as a cooling 
medicine and as a substitute for tea. The leaves are also eaten as a green 
vegetable in times of famine. The shoots are largely utilised as Native 
tooth-brushes, and the root is spoken of as of great value in tempering iron 
metal (see Acacia, p. 5 ; and cf. Wiesner, Die Rohst. des Pflanzenr., i., 716). 



D.E.P., OEDRELA TOONA, Boxh. ; FI Br. Ind., i., 568-9 ; Gamble, 

ii., 233-4. Man, Ind. Timbs., 157-9 ; Cooke, FI. Pres. Bomb., i., 217 ; Duthie, FI. 

Toon or Tipper Gang. Plain, i., 153 ; Brandis, Ind. Trees, 145 ; Meliace.®. The Toon 

Mahoeanv Indian Mahogany, Moulmein Cedar, tdn, Urn, IM, drawl, poma, tundd, 
thit-kado, etc. A large, rapidly growing, deciduous tree, 50 to 60 or even 
80 feet high and sometimes as much as 20 feet in girth It is met with 
chiefly near streams in the tropical Sub-Himalayan tracts, from the Indus 
eastwards to Sikkim and Assam; also at low elevations throughout 
Western and Southern India : less common in Eastern Bengal and Burma. 
Timber. This important Indian timber tree is extensively cultivated and often self-sown. 

It woMd appear to have been first described, so far as India is concerned, 
by Jones {d«. Mes., 1795, iv., 281 ; also Fleming, As. Ees., 1810, xL, 163). The 
roots are surface-feeders, so that it ought not to be grown on the borders of 
fields. In the plains of the PanjAb the young plant must he protected against 
frost. The Timber is durable, not eaten by white ants, and not liable to 
warp. It is therefore much in demand for furniture and carvings, especially in 
Saharanpur {Indimi Art at Delhi, 1903, 111), and in Bengal and Assam is 
constantly used for tea-boxes, hence its having become scarce. In Assam it was 
Cigar-boxes. formerly much employed for boats and canoes, and in South India is very largely 

“Moulmein converted into cigar-boxes. It is exported from Burma as “ Moulmein Cedar,” 

Cedar." and known under that name on the English market. Col. Seaton gives the 

Trade. cost of cutting and delivery as Rs. 44 per ton. Specimens sent to London 

from Dehra Dun in 1883 realised 4^(2. per superficial foot, and in Malabar in 
1902, -J-inch planking fetched Rs. 2 per cubic foot, J-inch planking was sold at 
Rs. 1-14-0, and l-inoh at Rs. 1-12-0. [<7/. Ind. For., 1883, ix., 427 ; Capital, 

July 24, 1902, 118.} 

Medicine. The bark is used, especially along wdth a powder of the nuts (seeds) of fuemii- 

pHiia Bonaue«ua, as a tonic and antiperiodic in Native Medicine. The flowers 
afford a rod and yellow Dinffi. (C/. Taleef Shereef (Blaylaiv, transL), 1833, 61.] 
Podder. The seeds, young shoots, and leaves are given as Fodder to cattle. 

There are several other Indian forms, the proiierties of which are similar 
to those just detailed. The most important are c. muyocarpa, 0. DO., 
and (^. (feti-vuiti, Hoyle (the ddl, dauri, soni, etc.). The latter is particularly 
M.w. Himalayan abundant below Simla and elsewhere in the N.W. Himalaya, where the timber 
is in considerable local demand, being employed for beams and sleepers, on 
9QA 
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sledge-roads, for wet-slides, bridges, hoops of sieves, etc. \Of. Buchanan- 
Harnilton, 8tat. Acc. Dinaj., 161-, Ind. For., ii., 87-‘8 ; vii., 49-50 ; x., 246, etc. ; 
Robinson, Deso. Acc. Assam, 1841, 41 ; Pharmacog. Ind., i., 339 ; Greshoff, 
Extra Bull., Kolon. Mus. Amsterdam, 1896 j Wiesner, Die Bohst. des Pfianzenr., 
i., 79 ; ii., 94, 957.] 

CEDRUS LIBANI, Barrel., var. Deodara, HooJc., /. / FI. Br. 
Ind., V., 663 ; Eibbentrop, Deodar, in Ind. For., 1899, xxv., app. ; 
Gamble, Man. Ind. Timbs., 710-6 ; Collett, FI. '. Sim., 487 ; Brandis, Ind. 
Trees, 1906, 691 ; CoNiFERiE. The Himalayan Cedar, deodar, dedwdr, 
didr, helu, Iceori, Tcelon, hilar, giam, paludar, nahhtar, etc. Dutt {Mat. 
Med. Hind., 1900, 247, 296) gives it the Sanskrit name of devaddm. 

A very large evergreen tree (often 250 feet) of the Western Himalaya, extend- 
ing westwards to the mountains of Afghanistan and eastwards to the Dauli river 
in Kumaon ; most common at 6,000 to 8,000 feet, but in the more eastern section 
of its area it ascends to 10,000 feet in altitude. Said to have been introduced into 
Great Britain about 1831, and is now cultivated to a considerable extent both 
in Europe and America. The closely alHed species, the Cedar of Lebanon 
proper, was introduced, so Miller says {Gard. Diet., 1731), into the Physic 
Garden of Chelsea about 1683, but it is now believed that it was actually being 
grown in England a few years before that date ( 1662-70). According to Bentham 
{Notes on Targioni-Tozzetti, Journ. Hort. Soo., ix., 176), that cedar, although 
apparently well known to the Ancients as a valuable tree, had never been 
grown in Italy until carried from England to Pisa in 1787. 

The Deodar is usually though not always monoecious, and is roughly distinguish- 
able from the Lebanon and Atlas cedars by its drooping branches and longer 
needles. Though gregarious it rarely forms pure forests, being found with 
blue pine, spruce, silver fir, oak, yew, poplar, horse-chestnut, etc. Gamble says 
that good seed years come about once in foiar or five years, and in suitable 
localities, where the seeds can get through the grass, weeds and moss of the 
surface covering, natural reproduction is very prolific. Artificial propagation 
also is not difficult, deoddr being easily grown in nurseries, and with care success- 
fully transplanted. Young plants suffer from waterlogging, audit is therefore best 
to transplant them from April to May. Deoddr is probably at its best in good 
localities when about 12 feet in girth, but it can reach a much greater size, trees of 
30 to 46 feet in girth, and 100 to 240 feet in height. It prefers a light soil and gneiss, 
granite or even limestone sub-soil ; in the Himalaya it seeks the northern and 
western slopes, thus avoiding the rain, and in cultivation does not succeed either at 
Darjeeling or on the Nilgiri hills, where there is too much clay and too much rain. 

This is the chief Timber of Northern India. It is light yellowish-brown, 
scented and moderately hard. When well seasoned its weight rarely exceeds 
36 lb. per cubic foot. It is very durable as well as immune from white ants, hence 
is extensively used for railway sleepers. It is believed that the deodar timber of 
certain buildings in Kashmir and Kan4war may be 600 to 800 years old. Ac- 
cordingly it is held in considerable esteem for bridge-work and house-building 
(though its scent is by some regarded as too strong for interior fittings). It is 
rather brittle, however, and does not take paint nor varnish freely. In wood- 
carving, especially that of the Panjdb and Kashmir, deoddr is of course pre- 
eminent. The Muhammadan and Sikh work are directly adapted to it, and the 
characteristic featme of old Kashmir wood-work may be said to have been 
the bold and effective pinjra br lattice panellings made of this wood. Further 
details as well as illustrations of deoddr-carving may be found in Indian Art at 
Delhi, 1903 (103 and seq.), and the reader should also consult Lawrence’s Valley 
of Kashmir (1895, 79-80) for further interesting details. 

An Oiii {helon-ha-tel), which resembles crude turpentine, is obtained from the 
wood, and is used in veterinary practice. [Of. Gildemeaster and Hoffmann, Volatile 
Oils, 1900, 279.] It is also employed by the men who float deoddr logs down 
the rivers, to coat tho inflated skins by the help of which they pass the rapids. 
In coimection with the arrangements for the Delhi Durbar Exhibition, I observed 
that certain metallic objects kep^ of deoddr wood were beautifully 

varnished. On inquiry, I found this was due to the action of the oil. It would 
seem probable that this property may prove of much value. It shoidd certainly 
be investigated. The aromatic wood {bhctdra.^J(mhtha) is employed in Native 
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Medicine, Medioine, and the Arab physician Avicenna (abont 1000 A.D., ii, 2, 213) said 

that it was called aanubar-el-hindi and that it was useful in rheumatism, paralysis, 
etc. Bbn Baithar republishes the information given by Avicenna. [Of. 
Celsius, Hierob., etc., 1745, 74r-105 ; Veitch, Man. Conif., 1881, 134; Tropische 
Agri.,v., 258-61.} 

Trade in Trade. — -It is nejct to impossible to give a definite statement of the 

Cedar. annual supply of this timber. It is floated down the rivers in the form 
of logs, sleepers, or scantlings. The oil which it contains prevents it 
getting waterlogged, so that comparatively speaking few pieces get irre- 
trievably lost ; nevertheless the obstacle that bars an extended use is the 
cost of transit from the forests to the markets. The Forest Administration 
Reports of the Panjab, of the North-West Frontier Province, and of 
the United Provinces give particulars of the deodar removals from the 
forests owned or leased by Government, as also of the imports of that 
timber from Native States or foreign territory. The Statistical Depart- 
indian iiient of the Government of India also gives particulars of the Trans- 

suppiy. frontier traffic in which certain facts are given of imported timber. Com- 

paring and analysing all these and such-like returns it may be affirmed 
that the annual supply obtained by the plains of India comes to approxi- 
mately from 3 to 4 million cubic feet of this timber. The supplies come 
mainly from the forests of the Panj^b proper (Chamba, Kullu, Kangra, 
Bashahr, etc.), of Kashmir and Afghanistan, of Hazara, Kagan eastward 
to Jaunsar — the Tonse, Jumna, Bhagirathi, etc. 

[Of. Paulns Mgineta (Adams, Comment.), iii., 460; TaUef Shereef (Playfair, 
tran.sl.), 1833, 83; McDonell, Ind. For., 188i5, xi., 213-20; Mian Moti Singh, 
Ind. For., 1882, viii., 268 ; 1893, xix., 168-74 ; Ind, For,, 1898, xxiv., 61 ; Fhar- 
macog. Xnd., iii., 380-2 ; Wiosner, Die Bohst. dea Pfianzenr., 1903, ii., 147, etc. ; 
Mclntire, Ann. Bepta. For. Dept. Working Plana Pb. For., 1896 ; etc., etc.] 
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CELASTRUS PANICULATA, Willcl, ; FI Br. Ind., L, 617; 
Pharmacog, Ind., i., 343-5; Gamble, Man. Ind. Timhs., 1902, 175-6 ; 
Brandis, Ind. Trees, 1906, 162 ; Celasteinejse. The Black-oil plant, 
mdl'hangni, mdl-hungi, sankhu, kujdri, jiotish-mati, etc. A scandent shrub 
of the outer Himalaya from the Jhelum to Assam, ascending to 4,000 feet, 
also of Eastern Bengal, Bihar, South India, Burma and Ceylon. 

The seeds yield by expression a deep scarlet or yellow Oil, which is used 
in MEDiorNE for external application. It is also burnt in lamps and employed 
in certain religious ceremonies, but its chief interest lies in the fact that by 
destructive distillation along with benzoin, cloves, nutmegs and mace is ob- 
tained the oleum nigrum of phai'macy, an empyreumatic fluid usefully em- 
ployed, according to Dr. Herklot, in the treatment of heri~beri. In doses of 
10 to 15 drops, blaok-oil is powerfully stimulant and diaphoretic. It is chiefly 
manufactured in the Northern Circars, the best quality being that of Vizaga- 
patam and Ellore, The price of the seed is said to be about 2 annas per lb., and 
the oil about Bs. 20 per cwt. Moodeen Sheriff (Mat. Med. Mad., 1891, 100-8), 
the Taleef Shereef (Playfair, transl., 1833, . 148) and other writers say that the 
seeds are supposed to have the property of stimulating the intelloet. The red 
seeds and the leaves are also employed in Native medicine. [Of. Gamble, Man. 
Ind. Timhs., 175-6 ; Cooke, FI. Prea. Bomb., i,, 231 ; Duthie, FI. Upper Gang. 
Plain, i., 158~Q ; Brandis, /nd. Trees, 162; etc.]. 

CEMENTS and materials used.-yl^n. Ledg., 1902, No. 5, 
142-4 ; Ind. Art at Delhi, 1903, 95-6, 218 ; Papers relating to Magnesia 
Cement (a reprint of reports, letters, etc., dating from 1826 to 1837), 
issued by Madras Government. 

Cements are commonly distinguished under five groups: — (a) calcareous; (6) 
gelatinous ; (o) glutinous ; (d) resinous ; and (e) various materials. Since 

nearly all cements contain lime, the reader is referred to the article on tliat 

■■ OQV . ■ 
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subject (pp. 695, 713). The following at© the chief vegetable and animal substances 
employed as constituents in special cements, and mostly along with lime. 

Adenanthera pavonina, seeds (see p. 25). 

^gle Marmelos, Co;-/-. ; wild fruits (see p. 26). 

Agave ; sap (see p. 35). 

Allium sativum, Linn. ; fresh juice (see p. 68). 

Borassus fiabellifer, ; juice (see p. 171). 

Carthamus Oxyacantha, Bieb. ; oil (see p. 276i; also c/. Agri. Ledg., 1904, No, 11). 

Cocos nucifera, Linn. ; jaggery and rnilfc (see pp. 361, 929). 

Commiphora Agallocha, Engl. ; the gum-resin (see p. 400). 

Gelatinous Cements ; see Isinglass (p. 695). 

Melanorrhoea usitata, Wall.; oleo-resin (see p. 779). 

Oryza (glutinous rice) ; (see p. 826). 

Sugar ; gur or jaggery used in ehundm (see p. 956). 

Triticum ; gluten of wheat-flour (see p, 1088). 

Typha angustata, Ghaub and Bory. ; the down from ripe fruits (see p. 777). | 

CERIOPS CANDOLiLEANA, Am. / also C. Roxburghiana, xj.E.P. 

Arn. ; M. JBr. Ind.> ii., 436 ; Gamble, Man. Ind. Timbs., 333 ; Prain, Rec. a’, 261 . 

Bot. Surv. Ind., ii., 306 ; Oooke, FI. Pres. Bomb., i., 473 ; Agri. Ledg., 1902, Mangrove, 
No. 1., 32-4 ; Brandis, Ind. Trees, 304 ; Rhizophore.®. The Mangrove, 
hirrari, hiri, chauri, gordn, madd, tengaL, Tcabaing, etc. 

The vernacular name gordn or gardn applies to both these plants, and in fact 
they are not economically distinguished. The former is a small evergreen tree 
of the muddy shores and tidal creeks of India, especially common in Sind ; and 
the latter a large shrub of similar conditions in the Sundribans and the coast 
of Chittagong down to Tenasserim. The barks of both trees yield an important 
Tan. a sample of tannin-extract prepared in the Sundribans and examined 'Pan. 
in England in 1900 was not, however, much valued because of its dark colour. 

Prof. Trimble of the Philadelphia College of Pharmacy found 23*07 per cent, 
of tannin in the dry bark of a sample of c. dauaoiiennn sent from Singapore, 
and 31*56 per cent, in a Bengal sample. Other Bengal specimens were found 
to yield on the dry bark 30*20 per cent, and 18*30 per cent. (Hooper) ; 17*77 per 
cent., 21*54 per cent., 13*23 per cent. (Dunstan). [For further details cf. Imp. Inst. 

Tech. Eepts., 1903, 186-90 ; Agri. Ledg., l.o.l About ten to twelve thousand gales, 
maunds of ikangrove Bark are sold annually for tan in the Calcutta market 
at about 10 annas per maund of dry bark. The extract is also used as a Dye Dye. 
to give a brownish-red colour to cloth, but especially a good black and purple 
iu conjunction with indigo. In the Malaya the cloth is first dyed in Mangrove- 
extract, then dried, and subsequently dipped in indigo. \Of. Kew Bull., 

1897,91-2.] The whole plant is astringent : a decoction of the hark is applied Mediciao. 
to stop hsemorrhage, and on the African coast the yotmg shoots are employed 
in the preparation of a substitute for quinine. The Timber of most of the Timber, 
species is hard and that of <?. Ctt.nd.oii«ana, is used for knees of boats. It is 
a superior fuel, and makes excellent charcoal. 

OHENOPODIUM ALBUM, lAnn. ; FI Br. Ind.,r., 3; Dathic _ 

and Fuller, Field and Garden Crops, iii., 21 ; Cooke, FI. Pres. Bomb., ii., 

501 ; CnENOPODiACEiE. The White-goose-foot, baihu-sag, chandan-betu, 
lunak, etc. 

There are various cultivated and wild forms of this ubiquitous plant, e.g. 
afhitnt proper [chandan~betu), n ride {bettvhshak), purpurezim (lal-beihi), etc. 

From the point of view of the present work the interest lies in the fairly 
extensive cultivation in the higher Western Himalaya as a food-grain and pot- 
herb. A sample of the seed sent from the Psmjib and examined at the Imperial 
Institute gave the following results : — water 8*3 per cent., albuminoids 18*4 per 
cent., starch 19*2 per cent., oil 21*1 per cent. The nutrient ratio was 1*377 
and the nutrient value 86, Church {Food~Grcdns of Ind., suppl,, 8) says that 
“ analysis amply confirms the Indian opinion' of its highly nutritious char- 
acter.” The wild plant is regularly coliedted as a. pot-herb and green vegetable. 

Tlie leaves are rich in potash-salts. A decoction of the plant is used as an 
adjimct in indigo-dyeing and the seeds are employed medicinally (see Vinegar, Medkiiue. 
p. 1110). [O'/. Bucbanan-Hamilton, Stat. Ago. Dinaf., 169, 194.] 
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OHIOKRASSIA .TABULARIS, jrus,% ; FI Br. Ind., i, 

568; Gamble, Man. Ind, Timbs, 156-7 ; Talbot, L^6’^ Trees, etc., 1902, 
80 ; Cooke, Ft Pres. Bomh., i., 1903, 216-7 ; Brandis, Ind. Trees, 144 ; 
Meliace^. 

The Chittagong Wood or White Cedar, chikrassi, lal-devddr, saiphra, mi- 
propaon, pahha, aglay, agil, dalmara, yinma, etc. A beautifnl tree met with in 
the tropical forests from Sikldm to Chittagong and Burma, and from the Konkan 
and Deccan to Mysore, Malabar and Ceylon. 

It yields a beautifhl yellowish-brown, richly veined satiny Timbeb, suitable 
for furniture, piano-cases, tables, etc. Gamble remarks that it deserves to be 
better Imown and er^orted from convenient localities lilce Chittagong, where 
it chances to be plentiful. It also yields a transparent yellow Gum, an astringent 
Babk (used medicinally), and flowers that aSord both a red and yellow 33 ye. 
[Cf. Pharmcog. Ind., 1890, i., 339 ; R.E.P., Cire. Letter, 1894-5, No. 25 ; Proq. 
R.E.P. Ofm, 1894-6, 1896-7, 1897-8, 1900-1; Settl Oper. Sagaing, 1893- 
1900, 48.] 

CHEOROXYLON SWIETENIA, DC . ; Ft Br. Ind., 1, 569 ; 
Gamble, Mm. Ind. Timhs., 160-2; Talbot, List Trees, etc., 81 ; Cooke, 
FI. Pres. Bomb., i., 1903, 217-8 ; Brandis, Ind. Trees, 146 ; MELiACEiE. 

The Satin-wood, hhera, hhira, MUa, hella, hillu, hilgu, madula, sengel, jirhul, 
mli, hurgalu, halda, etc. A moderate-sized tree of Central and South India, 
also Ceylon. Is met with in the dry forests of the Circars, Konkan, Deccan 
and KarnAtak, especially on poor soils, such as sand and laterite ; common on 
the Satpuras and the sandstone formations of Kaladgi and Belgaum. Its 
most useful product is its Timber, the Satia-wood of commerce, which is largely 
exported from Ceylon and S. India {“ Tamil Satia-wood ”). It is ' in much 
demand for cabinet-work, the backs of brushes, picture frames, turnery (makes 
good stethoscopes), furniture, etc., and locally is utilised in house-building, 
carts and agricultural implements, but is not a good firewood, as it smokes 
too much. The tree also 3 delds an amber-coloured Gum (of which little is 
known), a Dye, a wood-Om and an astringent Bark, sometimes used medicinally, 
as also a paste made from the roots. Trees often destroyed on account of 
leaves being given as Fodder. [Cf. Forsyth, Highlands Cent. Ind., 464 ; Pharma.- 
cog. Ind., 1890, i., 338-9 ; Basu, Agri. Lohardaga, 134 ; Biscoe, List Hyderabad 
Trees, 1896, 6; Ind. For., 1897, xxiii., 62; 1899, 181 ; Ga^. dea PI. Eqon. 
Colon, “ VHort. Oolon.,^’’ Brussels, 1900, 62 ; Wiesner, Die Rohst. dea Pflanzenr., ii., 
953 ; Imq). Inst. Tech. Bepts., 1903, 248.] 

CHRYSANTHEMUM CORONARIUM, Dhm. ; FI Br. Ind., 

111., 314 ; Buohanan-Hamilton, Stat. Ace. Dinaj., 195 ; Pharmcog. Ind., 

11., 276-7 ; A.gri. Deft. Assam Bull, 1896, No. 2 ; Ind. Pharmacol., 1897, 

20-2; 0OMPOSITA3. 

This cultivated little herb is of interest mainly because of the fact that 
from Dinajpm* and Ban^ur in Bengal, north-east to Assam, it is extensively 
eaten, and is number 15 in Buchanau-Hamilton’s list of sags or pot-herbs. This 
fact seems to have escaped observation until re-discovered by myself while 
investigating the areas of successful cultivation of Ha-n wei-Ut /tUvea — China- 
grass. In my report on that subject, published in The Agricultural Ledger (1898, 
No. 15, 617-8), I pointed out that plants of the pea family become scarce, but 
that a peculiar series of pot-herbs take their places. Among these c. c>»ro- 
was found to hold a foremost position, being known as hcibir in North 
Bengal, hahui in Assam, and jalyniar in the Khasia hills. It may now he 
added that after an inspection of the collebtions preserved in the Boyal Herba- 
rium, Kew, I am able to add that only one collector would appear to have pre- 
viously recorded the observation of tins plant being eaten. Speaking of Formosa, 
Walters calls it tan-ei-taai and adds that it is a “ herb much used by the Chinese 
as an article of food,” Brotsehneider {Bot. Sin., 1892, pt. ii., 76) makes mention 
of two species of chrysaHthtimutn as known to the Chinese classics, the 
leaves of one of which ai’e boiled into soup. This would appear to be called 
tsl-u hw hu, but in another part Bretschneider adds that he does not know 
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the edible Chi't/sanmeniurn. It is, however, remarkable that not a few 
of the special vegetables of the rJim fibre area of India should be more Chinese 
than Indian plants. For the medicinal and other uses of this plant the reader 
should consult the works cited in the opening sentence above. 

CICER ARIETINUM, Linn, ; FI Br. Ind., ii., 176; Duthie 
and Fuller, Field and Garden Crops, 1882, i., 33~6, pi. 8 ; Agri. Ledg., 
1895, No. 3, 37, 42; Mollison, Teoeibooh Irtd. Agri., 1901, iii., 73-8; Prain, 
Beng. Plants, 1903, 365-6 ; DutMe, FI. Upper Gang. Plain, 1903, 256 ; 
Cooke, FI. Pres. Bomb., i., 408; Leguminosjs. The Common or Bengal 
Gram ; Chick-pea ; cicer (Latin) ; erebinthos, orobos, hrios (Greek) ; ceci 
(It.) ; zisern, hirchern, ziser, Jcuckerebs (Germ..) ; ciceren (Belg.) ; ciche, 
pois ciche, pois pechu, garvance (Fr.) ; gravancos, garhanzos (Castilian) ; 
cicerchas (Sp.). 

History. — Most of the modern European names, like the English chick-pea 
or chiche, have doubtless come from the same root as the Latin cicer. Others 
may be viewed as derived from the Greek name, erebinthos, or are descriptive of 
the shape of the seed {krios — the ram’s head). Hehn (KuUurpfl. und Baust. 
1894, 210 ei seq.) identified cicer with the Greek hrios (Dioscorides, ii., ch. 126). 
Apparently the earliest mention of the pulse in the literature of Europe occurs 
in Homer {Iliad, bk. 13, 689). Some centuries later Theophrastus (about 350 
B.o.) assigned the word erebinthos definitely to the modern gi*am. Parched gram 
is mentioned by Horace as an article of food with the poor. Cicero took his 
cognomen from this pulse, as Eabius did from faba, also Piso and Lentulus from 
the pea and the lentil. Gram must, therefore, have been a common article of 
food with the poorer Greeks and Romans long before the Empir^. The name 
“ gram ” comes from the Portuguese grao (i.e. grain), and was apparently a special 
appropriation made in India, because of its being in that country the most general 
grain given to horses. It is, of course, a pulse, not a grain, in the strict sense, 
but in South India, where cicer is but little cultivated, the name “ horse gram ” 
is given to noUchos Mflorus, just in the same way that “ green gram ” denotes 
jphaneointi aiungo. These pulses, cicer more especially, are frequently articles 
of cattle food, hence the expression “ gram-fed ” applied to the animals reared 
on them. Nikitin, a Russian traveller, who visited Western and Southern 
India in 1468, was impressed with the fact that in India horses were fed on peas. 
The old English words ealavances, caravanees, garavances and garvances are 
derived from the Spanish garbanzos, and were apparently given (and to some 
extent still are given) to several peas or beans largely used by mariners in place 
of fresh vegetables, hence very possibly the refrain of the mariners who “ live 
on yellow peas.” And these names survived till the beginning of the 19th century, 
for they occur in Act 54 of George III. (1814, ch. xxxvi,). For further par- 
ticulars the reader should consult the article Cajanus (p. 199), also Doliclios 
(pp. 603-10) and Vigna (pp. 1107-8). \Gf. Cooks, 1620, ii., 311; 

Herbert, Travels, 1677, 333, 347 ; Fryer, New Aco. E. Ind. and Pers., 1676, 
21; Shelvocke, Voyage, 1719, 62; Hamilton, New Acc. E. Ind., 1727, i,, 
398; Shaw, Travels, 1767, 140; Joret, Lea PL dans UAntiq., 1904, ii., 249.] 

In Sanskrit this pulse is known as chanaha or chennuka, and in the vernacu- 
lars of India — chana, chunna, chenna, chaJma, chano, chania, sanna-galu or 
sanagalu, senagalu, chola, etc. Occasionally other names are given to it, such as but, 
buta, harbara, kadli, kadalai, hariman-dhakam, kvidoly kempa, kadale, kalapai, etc. 
The first series are most frequently used in Northern, Central and Western India 
(down to Gujarat), while the second are specially prevalent in Eastern and Sotithern 
India from Bengal, Assam, Burma and west to the Maratha ooxmtry, thence 
to the extreme south. In Arabic it is humez, in Kahyl hammez ; in Egyptian 
homos or omos and in Persian nakMd. Aitohison says that in Khorasan it 
is known as nakhund. De Candolle observes that south of the Caucasus it 
is known in Georgian as nachuda ; in Turkish and Armenian as nachius or 
naohunt — names which De CandoUe asks whether they may not be cotmected 
with the Sanskrit chennaka. In India the Arabic and Persian names are often 
used hy Muhammadan writers. Thus in the Am~i-Akbari, written 1690 (Bloch- 
mann, transl., i., 62), mention is made of rmkJvdd ddl as a pulse, the price of 
which is given, and it is expressly stated not to be met with in Kashmir (Jarrett, 
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transl., ii, 350). It is curious, however, that no mention is made of gram in 
the Memmra of Baher (written about 1519 A.D.), so that it may fairly be inferred 
gram was not an important article of food with the army under the first great 
Mughal conqueror of India. Baber’s silence regarding it may, however, have been 
a pure omission, or a consequence of its not having been a pulse new to him 
on his arrival in India, for it seems certain it was known to the people of 
India from a fairly remote period. By Hindus it is invariably described under 
its Sanskrit name, or some derivation from that. Susruta {Ayur Veda (Hessler, 
transl.), bk. i., ch. xx., 49), for example, alludes to it under the name of hariman 
fhata as one of the specially wholesome articles of food. The name hariman- 
dkalcam is very largely given to it by the present Tamil-speaking races. It is 
mentioned in the Puranaa but apparently not in the Institutes of Manu. The 
vinegar made from the dew found on the leaves is referred to under the name 
cMna-hdmla by most of the Sanskrit medical writers. 

Varieties. — While it is quite correct to say of it to-day, as it was when the 
Ain-i-Ahhari was written, that Bengal gram is not cultivated to any extent in 
Kashmir, still there is a special form of the plant fairly extensively produced in 
the western temperate and alpine i-egions, between 9,000 and 15,000 feet in 
altitude, such as in Piti, Lahul, Kumaon and Tibet. This has been described 
by botanists as a distinct species under the name of c. sovngarioutn, steph. 
It bears the following vernaeidar names : — tizhu, jawdne, hanyarts, sdrri or serri — 
names apparently unconnected with those given to c. arietimini ; and since 
c. stoouffarieinn is only met with in alpine Central Asia, it may be assumed 
to be there indigenous. 

So also a very special variety or distinct species is known as hdbuU gram. 
This has been much talked of recently, and even experimentally grown in India, 
but with indiffei’ent results. It is apparently a form peculiar to the country 
indicated by its name, though it is specially mentioned by Buehanan-Hamilton 
as met with by him in Dinajpur about 1809. It is thixs a form that has been 
experimentally grown in India for a century or more. It is a much more robust 
plant than the ordinary gram, and has large white seeds. But in addition to 
these special Trans-frontier varieties, India itself has also several fairly distinct 
cultivated forms indicated by the colour of the pea, viz. red to yellow, brown, 
creamy white and almost black. But in no part of India or of its mountainous 
frontier has any botanist recorded the existence of wild or even naturalised 
representatives of any form of gram. They all exist purely and simply as 
cultivated plants, and on the plains are usually rabi crops. It seems highly 
probable, however, that the forms of chick-pea originated in the tract of country 
between the Caucasus and the Himalaya. And if that opinion be accepted 
they can, be regarded as having been carried into Southern Europe, Persia and 
laidia in very ancient times. But it seems probable that at least one of the 
forms may have originated in Persia, so that the chick-pea may have been also 
indigenous to that country. 

CULTIVA TION.—Area. — During the five years ending March 1905, the 
average area shown in the volume of Agricultural Statistics for British India 
as devoted to this crop, comes to almost II million acres, and for the Native 
States a little under 2 million acres, so that an estimate of 12 million acres 
for the whole of India would he under rather than over the mark. The 
most important producing province is that of Agra, which during the 
period named possessed an average of 3| million acres, or say one-third 
of the Indian area. This is followed by Oudh {with million acres), by 
the Paiijab (which fluctuates very greatly, the area in 1899-1900 having 
been only 658,468 acres, and the very next year 3,405,121 ) ; by Bengal 
(with approximately one million acres) ; by Bombay, the Central Pro- 
vinces and Mysore (with each normally a little under a million acres) ; by 
Gwalior (which has as a rule § million acres) ; by .Berar, Madras and the 
North-West Frontier Province (with each about 150,000 acres) ; by Sind, 
Upper Burma, Alwar, Bharatpur and Kotah (with each about 70,000 
to 100,000 acres) ; and lastly by all the other Provinces and Native 
States (which have each much smaller areas). It may thus be accepted 
that the upper basins of the Ganges and the Indus (which correspond with 
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Upper Bengal, tlie United Provinces and tlie Panjab, also tbe adjacent 
portions of the Central Provinces, Central India and Rajputana) con- 
stitute the great gram-producing area of India. It has been repeatedly 
pointed out that a line drawn from Bombay to Patna would approximately 
divide India into two sections, the northern being the great gram area 
and the southern that in which gram is a very subordinate crop. 

Production and Yield. — The yield of gram to the acre is annually Production 
reported by the various Governments and Administrations, It is shown Yield, 
to vary greatly according to suitability of soil and climate ; the highest Highest in 
returns are in the provinces of chief production. In Bihar (the upper C!hief Areas, 
division of Bengal) the yield comes to 855 lb. per acre, for land not irri- 
gated; in the United Provinces, 800 lb. ; in the Panjab, 634 lb. ; while 
in Bombay, under similar conditions, the yield is only 410 lb. and in the 
North-West Frontier Province still less— -406 lb. But irrigated land gives 
a higher yield than unirrigated ; in Bombay as much as 1,200 lb. have 
been recorded ; 950 lb. in the United Provinces ; 835 lb. in the Panjab, 
and 632 lb. in the North-West Frontier Province. Taldng the nine chief Mean Tieia. 
producing provinces and accepting for a calculation of total production 
the mean of the published returns for 1901-2, on unirrigated cultivation, 
we arrive at the figure of 600 lb. as a possible safe average for all India. 

This, worked out to 10 million acres, or considerably under the present 
area, would show a total production of 53 million cwt. But that very Total 
large amount would in all probability be under rather than over India’s 
actual supply, since this pulse is largely grown as a mixed crop and also 
as a garden vegetable, tracts not likely to be fully covered by its recorded 
acreage as a field crop. 

It may be useful to take up the provinces one by one and exhibit 
the features of their gram-cultivation etc., that may be of interest : — 

Bengal. — Gram requires the same land as wheat, barley, linseed and Bengal, 
peas. It cannot be grown on sandy soils but requires a moderately heavy 
clay-loam. Five or six ploughings are given, commencing towards the 
close of the rains. About the latter half of October to the first week in Seasons. 
November it is sown, and the crop ripens in February to March. The 
quantity of seed required ranges from 27 to 36 seers, more being needed 
when “ broadcasted ” than when “ drill ” sown. The plants are pulled up 
by the roots, made up into loads, and carried to the threshing-floor. The 
straw and the husks of the pods form excellent fodder. The yield is vodder, 
stated to be about 9 '7 maunds (or, say, approximately 800 lb,). The cost cost ot 
of cultivation (according to the Report of the Dumraon Experimental 
Farm for 1902-3) has been put at Rs. 15-1-8, and the money value of 
the crop at Rs. 44-12-3 an acre. \Gf. Buchauan-Hamilton, Niai. Aco. 

Dinaj., 1833, 174, 184 ; Basu, Agri. Lohardaga, 1890, 34 ; Barclay, Fungal 
Disease, Agri. Ledg., 1896, No. 20, 381.] 

Burma. — Cultivation is important only in the upper districts. In Burma. 
Meiktila {Settl. Rept., 1896-8, 10) it is said the land is prepared in October Seasons, 
and the seed sown in November after having been soaked in water for 
a day and then sown broadcast. , The crop ripens in February. The 
plants are tied up in bundles, dried in the sun, and threshed out either by 
sticks or by being trodden under foot by cattle. The harvest-time, all 
over the province, is from February to April. One basket of seed to the 
acre — the yield being 15 to 20 baskets. Ofliere are three groups of districts nistriots ; 
according to date of sowing, viz: — (1) September to October; Lower Eange in Time. 
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Clundwin; (2) November: Shwebo, Sagaing, Mandalay, Pakokku, 
Myingyan, Meiktila, Magwe and Yametbin ; (3) January: Minbu and 
Tbayetmyo. The district witb the greatest area appears to be Pakoldcu, 
followed by Minbu and Sagaing. 

Central Provinces.- — ^In these provinces a rotation of gram, massur 
(Lens) or hutana {Bismn) with wheat is much valued since the soil 
is thereby so improved that it does not require manure. This has been 
specially investigated at the Experimental Farm -of Nagpur. [0/. Rep,. 
1900-1, 10, 12 ; 1901-2, 9-10, 13 ; 1902-3, 8-9 ; 1903-4, 7, 8, 9 ; Voelcker, 
Improv. Ind. Agri., 1893, 26-7, 234-6.] Gram is sown in October- 
November and harvested March- April. Two forms are mentioned as 
specially valued, a grey and a white. It suffers very much from falls in 
temperature or by hail-storms. In Narsinghpur, Hoshangabad, Betul 
and Raipur the crop is of special importance, and of Sambalpur it might 
be said gram is not cultivated. In a “Note on the Outturn of Land 
Under the Principal Crops,” Sir J. B. Fuller has shown that the average 
outturn ranges from 377 to 860 lb. an acre, and that the standard there 
accepted was accordingly 600 lb. 

United Provinces.-— Yexy little of importance has appeared regarding 
the gram of these provinces subsequent to the publication of the Dictionary. 
Duthie and Fuller observe that there are two main varieties grown— ^ 
a large- and a small-grained plant. The former is reddish and the latter 
light-brown coloured. A black variety is not uncommon and there is also 
a very large white-grained form known as the Kabuli, which is, however, 
raised mainly as a curiosity. It resembles the Spanish form spoken of as 
garhanzos. Gram is largely grown as a mixed crop with wheat or barley. 
This would appear to have been the practice in Europe in classic times. 
Thus, for example, in the Geoponicon (a work attributed to the Emperor 
Constantine, a.d. '300) there occurs an interesting passage to the effect 
that cicer seeds should be soaked in warm water the day before they are 
sown, and “ some add nitre.” Then follows the observation that if an 
early crop be wanted it should be sown together with barley. The Indian 
practice is thus apparently a very ancient one. 

The seasons of sowing and reaping are those already mentioned, viz. 
September to October and March to April or May. It is a dry crop mainly, 
and will grow on soils too poor for wheat. The outturn is on an average 
said to be 12 maunds (984 lb.), valued at Rs. 30, and the cost of cultiva- 
tion Rs. 12 to 13. Within recent years the area under this crop has in 
many districts apparently been greatly expanded and at the expense 
evidently of wheat. It may be grown on a heavy clay to a rich loam, 
preferably the former. The tops of the shoots are nipped off with a view 
to make the plants bushy and thus increase the outturn. 

Rajputana and Central India. — The seasons of sowing and reaping 
are those already mentioned. Of Bharatpur it is estimated that the cost 
of cultivation comes to Rs. 6 to 10, the produce Rs. 20 to 10, and the net 
profit per aero would therefore be Rs. 14. It is said that the average 
yield in Ajmir is 300 lb. and in Merwara 446 lb. an acre. 

Panjab. — This pulse is by Baden-Powell, Stewart and Aitchison spoken 
of as largely cultivated throughout the province. Numerous passages 
regarding the methods of cultivation, seasons, yield, etc., will be found in 
the Settlement Reports and' Gazetteers. One feature of interest may be 
specially noted, namely that the pknt grown is said to succeed fairly 
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well on tlie sandy soils of many tracts of the province, especially as a 
mixed crop witk wheat. Of Montgomery district it is observed there 
are both spring and autumn crops. It is not grown in the hill districts, a 
fact accounted for by some through the curious belief that the crop has 
a special affinity for lightning and is in consequence often destroyed 
by it. In most of the Panjab districts, on the other hand, it is believed 
that manure is harmful to gram. It is sown in October and reaped in 
March and April. Christmas rains are beneficial, but if heavy rains fall 
in spring the crop is believed to be much injured. As a rule gram is not 
preceded by an autumn crop. The plants are “topped” by hand in 
order to cause them to branch. But hke other rabi crops it is ordinarily 
not weeded. The chief districts are Eerozepore, Ludhiana and Hoshiarpur. 
[Cf. Mept. Exp. Farm, Ly allpur, 1901-2, 17-8.] 

Bombay and Sind . — Mollison (l.c. iii., 73-8) gives a useful account 
of this pulse as cultivated in Bombay Presidency. He mentions four 
forma distinguished by the colour of the seed, namely black, dark red 
to brown, yellow to yellowish-red, and white to creamy. He remarks 
that the first three are often grown mixed but that the yellow of Gujarat is 
larger than that of the Deccan and when sold pure commands a higher 
price than the mixed pulse. The white is met with in Ahmednagar and 
may, Mollison thinks, be the Kabuli gram already repeatedly mentioned. 
The area of production depends on the extent of the rain that falls in 
September and October — when abundant, the area is increased. It is 
grown on the same class of soils as wheat, and the two crops are often 
interchangeable. Gram is a fairly important crop in the Deccan and 
Karnatak. It is growm in three ways : (a) as a dry crop in deep black 
soil, and is then usually the sole crop of the year ; (6) as a dry second 
crop following rice, and occasionally (as in the Panch Mahals) as an ordinary 
dry crop after hharif maize ; and (c) as an irrigated crop liberally manured 
and regularly watered. In Bombay gram is rarely grown as a mixed crop 
with wheat or barley, though it is often lined with lineseed or safflower. 
It is everywhere recognised as a valuable rotation, and in addition to 
nitrating the soil it forms such a dense surface herbage as to kill weeds 
and in that way improves the soil. The usual seed rate is about 40 to 
50 lb. an acre. \Gf. Crop Exper. Bomb., 1895-6, 6.] It is sown in October 
and November and ripens in February to March and April. Experiments 
performed at Poona Experimental Farm (1895, 10-11) confirmed the 
reputation of the advantage in nipping ofi the early green buds. But 
too frequent cultivation of gram on the same land causes liability to 
disease. Cold is harmful, frost fatal. Cloudy weather and heavy rains 
during the setting of the fruits are alike harmful. Many experiments 
have been performed (reported under Crop Experiments) to ascertain 
the cost of production and incidence of assessment. In 1896-7 two fields 
unirrigated were tested and gave the total value of produce as Es. 17-12-0 
for the one and Rs. 15-15-9 for the other, the assessment showing an in- 
cidence of 12 ‘67 per cent, in the one and 16‘45 in the other. These fairly 
represent the average of all results, though no calculation could be applic- 
able to the whole Presidency since, the conditions and necessities vary 
so greatly. [The Experimental Farm Reports teem with interesting 
particulars regarding this crop, and should be consulted.] 

Berar . — There is nothing of any material importance to add re- 
garding this province to the partioula^rs already recorded under the 
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Central Provinces and Bombay. It occupies about 24 per cent, of tbe 
area devoted to cold- weather crops and is most abundant in Basim, 
Buldana and Wim. 

Madras . — Bengal gram is an unimportant crop in Madras Presidency, 
its place being taken by the horse-gram {IJoMchos Mflonis). The 
manuals of North Arcot and Coimbatore districts contain, however, brief 
paragraphs regarding it. 

Mysore. — The Gazetteer oi this State will be found to give some 
useful particulars in connection with gram cultivation. It is grown on 
black soil, and as a second crop following ragi. 

USBS OP GRAM. — It would be beyond tbe scope of this article to 
afford details of every economic property of gram. The seed is exten- 
sively eaten both by men and cattle in every part of India except Madras. 
[Of. Elliot, Farinaceous Grains, 1862, 294-5.] The pea is often parched 
and used iu that form as diet, especially when cooking may be difficult or 
impossible. It is in this sense frequently of exceptional value to the 
Indian Army. The seeds are also steeped in water to remove the husks, 
then mashed up and boiled alone or with onions, etc. (and thus made into 
a thick soup), or the split peas may be cooked along with rice. Ground into 
flour gram is used in various ways, such as iu the preparation of sweetmeats 
or biscuits. Although it is by far the most extensively consumed of all 
cattle foods in India, the results of the effort to introduce it into Europe as an 
article of horse food have not been encouraging. It would seem that when 
given in large quantity to animals not accustomed to it, poisonous effects 
have been observed. It has not, however, been placed beyond dispute that 
the grain used in Europe was pure gram. If adulterated with the pulse 
iMthyriis sativus the effects attributed to gram could be easily under- 
stood. [Consult the observations on this subject in the D.E.P., ii., 279.] 

The young tops are largely collected and eaten as a Pot-herb. More- 
over when sun-dried they may be preserved and used as required. As 
a Fodder, gram-straw has the reputation of being inferior to that of other 
pulses owing to the amount of acid liquid (which contains oxalic, acetic 
and malic acids) found on the dew-besprinkled leaves. Still the steins, 
leaves and husks constitute important articles of Indian cattle food. 
They are specially valued for milch-cows, and are cut up and mixed with 
common straw. 

The property of the green plant in afiording an acid liquid often called 
a Vinegar has been known from tbe remotest antiquity. It is syste- 
matically collected by spreading clean cotton cloths over the growing 
plants at night and collecting from these the vinegar with which they 
have become charged. This is used both medicinally and in diet. 
One of the earliest European travellers who described this vinegar-dew 
was Dr. Hove, who explored the agriculture of Gujarat in 1787. [Of. with 
Birdwood, Baden-Powell, Moodeen Sherifi, etc. ; see also Vinegar, p. 1109.] 

Chemistry. — Church {Food-Grains of Ind., 1886, 128; suppl., 1901, 12) 
gives the results of his examination of the husked peas : — The nutrient ratio 
he found to be as 1 : 3*3 and the nutrient value 84. Similarly (J. soon- 
(jarlcmti gave a nutrient ratio of 1 : 2*8 and the coagulable albuminoids 
amounted to 19*8 per cent., so that this form of the pulse is rather richer 
in albuminoids and in oil than are the seeds of the common gram. Leather 
has critically examined numerous samples of gram from all parts of India 
and has published in The Agricultural Ledger (1901, No. 10, 358-9 ; 1903, 
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No. 7, 1 5 1, 155, 1 63) the results of his chemical investigations. Mr. Moreland 

has investigated the question of the extent to which gram may be used in neciamatioa 

the reclamation of upland usar soils. [Cf. Agri. Ledg., 1901, No. 13, 421.] 

INDIAN TRADE JN ORAM. — -In a previous paragraph the area has Trade, 
been accepted as approximately 12,000,000 acres and the yield something 
like 53,000,000 cwt. G-ram is consumed very largely locally, so that the 
returns of foreign trade are comparatively of little value. CTram and staple Poods 
millets are very much more the staples of Indian diet than are wheat, 
barley or rice. A study of the rise and fall in the prices of these grains 
afiords, therefore, a surer indication of the cost of living and of the abun- indications of 
dance or scarcity of food than can be learned from almost any other 
commodity (except perhaps the imports of copper metal). Were it 
possible to prepare a complete statement of the internal traffic in gram, it 
would be seen to what extent the resources of one province are drawn upon 
to supply the necessities of another. Unfortunately the record of internal 
transactions is very much less complete than the returns of articles received 
from or delivered to the shipping. 

The total exports have rarely exceeded half a million cwt. In 1895-6 Exports, 
they were returned at 633,199 cwt., but the mean of the decade ending 
March 1904 comes to only 335,000 cwt,, or 0*632 per cent, of the esti- 
mated total production. In 1906-7 they were 846,583 cwt,, valued at 
Bs. 32,31,744. But of the exports a mean of about 35,000 cwt. goes from 
Madras, and should therefore be removed from the returns of Oicer 
arietinum and credited to those of horse-gram {Dolichos hij/ioriis), 
so that this correction would very possibly bring the exports down to 
approximately f per cent, on production. A feature of interest in recent 
returns is the growing importance of Sind (Karachi) as an exporting centre, i r®*" 

Still another fact may be added, namely that the major portion of the ex- 

ports is commonly consigned to Mauritius, but sometimes to the United Mauritius, 

Kingdom ; the traffic with the latter, however, seems subject to extreme 

iiuctuations. By the coastwise trade 692,212 cwt. were carried in 1905-6, coastwise 

of which 370,165 cwt. went to Madras, about half from Bombay, and 

one-sixth each from Bengal, Sind and Burma. Of the rail-borne traffic 

nothing can be said, since gram is collectively returned with pulses, r 

Turning now to the available particulars regarding prices of gram, prices. 

The years 1896 to 1901 have to be excluded from consideration as these 
were characterised all over India as years of scarcity and famine. But famine, 
the efiect of the increased facilities of railway communication may be 
said to have raised the price in centres where it was abnormally cheap Equalised 
and lowered the price where it was abnormally dear. Taking India as a 
whole the price seems to have been slightly increased, but not dispropor- 
tionately with other commodities or with wages. In Assam gram sold in I 

1884 at 12*4 seers to the rupee (or say 1^. per, 2 lb.), and in 1903 at 11*85 : 

seers. In Bengal for the corresponffing years it was 18*1 and 16*71 ; in | 

the province of Agra 24*12 and 19*8 ; in Oudh 25*66 and 22*54 ; in ^ 

Rajputana and Central India 21*36 and 18*31 ; in the Panjab 32*22 and ; 

21*06 ; in Sind and Baluchistan 20*49 and 15:76 ; in Bombay 18*08 and 14*2 ; I 

in the Central Provinces 26‘8l and 17.’75; and inBerar 19*84 and 14*81. t 

The mean of all these returns would be 21*9 in 1884 and 17*79 in 1903. [. 

That is to say one seer (2 lb.) would in the former year have cost 0*7306 of f 

an anna (or of one penny), and in the latter yealr 0*8939. But the selection ^-verages often i 

of single years for comparison, and the striking of means and averages in niisieaUng. | 
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-4gfn., 1892, 221-9; Heuze, £cs PI. Induat., 1895, iv., 324-34; Holmes, Gat. 
Med. PI. in Mm. Pharm. Soe. Gt. Brit., 1896, 69-81 ; Lotsy, Oouver, Kinaon- 
derneming de Local, van het Alcaloid, 1898 ; Broekhuizen, Be Kinacult., 1898 ; 
Heimers, Lea Quinquinas de Gult., 1900 ; Semler, Agrilc., 1000, ii., 242-77; 

Jumelle, Lea Gud. Colon. {Indust.), 1901, 226-48 ; An7i. Bepts. Govt. Cinchona 
Plant. Bang, and Mad. up to 1904; Moral and Material Progress and Con- 
dition, India, 206 ; etc., etc.] 

Species, Varieties and Eaees.— There are about 30 to 40 species of 
Olnchona, and also numerous hybrids, varieties, and special cultivated 
races. Indeed so readily do the species cross and sport that it is im- 
possible to grow two or more side by side and obtain from them uniformly 
pure seed. On this account grave doubts have been entertained re- 
garding the specific values of many well-known forms. The commercial 
barks of to-day are obtained from about a dozen forms of which O. €ali- 
sm/a and JLedgeriana are the most highly valued. To these would 
have to be added the special hybrid that appeared in Sikkim some few 
years ago, and is now spoken of as “ the hybrid.” The following brief 
abstract of the more important species may be useful : — 
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C. Calisaya, Weddell; The Calisaya Bark, Yellow Bark, etc. 
A very variable species with a trunk, when full grown, twice as thick 
as a man’s body. Largely grown in Sikkim, at moderate elevations 
(1,500 to 3,000 feet), and one of the most valuable of all forms, but is difficult 
to cultivate. The seed of this form was originally sent to Europe by 
Weddell. It was raised in Paris in 1851 and one plant was presented 
to the Dutch, by whom it was successfully conveyed to Java ; and in 1873 
Dr. van Gorkum reported that it was the chief form grown in Java — its 
most important alkaloid being Quinine. It was the species Markham 
specially charged himsfelf with the task of securing in Bolivia and Peru. 
But it has many varieties, one of which is of very special merit, viz : — 
V^SLV, Ledgepiana.— The story of the origin of this form is very 
interesting. Mr. 0. Ledger was travelling in South America on behalf of 
Australia in search of an animal resembling the alpaca sheep. His servant 
mentioned to him that it was difficult for collectors to procure the seed 
of the finest quality of cinchona because of the suspicion in which all 
persons interested in that drug were held. Accordingly Mr. Ledger said 
he would like to get some of the best seed, and in due time he was supplied. 
This was taken to Europe and sold. The major portion went to Java, 
but a small quantity found its way to the Nilgiri hills and a still smaller 
portion to Sikkim. The Java seed yielded 20,000 plants, the Nilgiri 
either failed to germinate or was neglected and lost, and the Sikkim grew 
and in time became the parent stock of the plants in the present Bengal 
plantations. In 1880 Mr. Gammie reported of Sikkim that he had 10 
acres under Ledge^’^imia, and last year’s report shows that out of the 
total 3,306,763 trees in the Government of Bengal’s plantations, 2,566,057 
were Ledgeriana, This plant was subsequently introduced into the 
South Indian plantations, and flourishes well in the Wynaad at 3,000 feet 
altitude. It yields a high percentage of quinine, and is deservedly the 
most popular of all stocks. But it is comparatively a small tree, and the 
yield of bark correspondingly less than with the larger forms. In Java 
some of the richest stocks are never allowed to seed, but are grafted on 
to other seedlings of this variety, and the high-yielding forms thus care- 
fully developed and conserved. The same plant taken to India will, 
however, yield less than half the , regular produce in Java. 
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C. offieinalis. Hook. ; the Loxa or Crown Bark, the Pale Crown 
Bark of commerce. This is a native of Ecuador and Peru, and with Bark. 
C. siiccirubra was the species assigned by Markham to liis colleague 
Spruce to discover. It is grown at high elevations (above 7,000 feet) in the 
Nilgiris, Ceylon and Sikkim, but not extensively. It is a weak, straggling 
tree, attaining at most only 20 feet in height. Its cultivation in Sikkim 
has, however, been almost abandoned owing to the climate being too 
moist, but it is perhaps the most important of the species grown in the 
Nilgiri hills. 


O. sueeirubpa, Pavon ; the Ebd Bark. This is largely cultivated Red Bark, 
on the hills of South India at altitudes of from 4,500 to 6,000 feet ; at souUx India. i 
higher altitudes the growth is too small to make its cultivation profit- 
able. On the hills east of Toungoo in Burma and in some parts of the 
Satpura range of Central India it is grown, and also met with in the Glovern- 
ment plantations of Sikldm, but is not popular, and is rapidly being re- 
placed by Ijedgeriana. It is a hardy plant with a bold sturdy stem. 

In rich and sheltered situations it grows to the height of 60 feet or more. 

The leaves are bright apple-green in colour, the plantation in consequence 
looking light and bright while one of C. ojpcinaUs looks dark and gloomy. 


CULTIVATION. 


Climate and Soil. — None of the medicinal species will stand frost, 
though they prefer a cool climate in which the contrasts between 
summer and winter and between day and night are not very great. 
At Ootacamund, about 7,500 feet above the sea, the minimiina lowest 
temperature in the shade is about 49° and the maximum 69° F. ; at 
Neddiwattum, 2,000 feet lower, the minimum is about 54° and 
the maximum 66° F, In the Kangbi Valley, Sikldm, at 3,332 feet in 
altitude the minimum may be given as 40° and the maximum at 
88° F. This might be spoken of as ideal for succinthra but rather 
cold for Calisai/a. A more congenial climate for both species would 
therefore be at an altitude of 2,500 feet. In the matter of humidity, the 
requirements of the cinchona were at first misunderstood. It has been 
found in the Nilgiris that all the species (particularly the red barks) 
withstand longer droughts than were thought possible. All the species 
assume a yellow tint during the rains, and in the Nilgiris all make their 
most vigorous growth during the time when sunshine and shower alternate. 
In Sikkim succirubra makes most progress during the latter half of 
the rains, but both on the Nilgiris and on the Himalaya the plants con- 
tinue to grow for two months after the rains cease. The rainfall of Oota- 
camund is about 44 inches, that of Neddiwattum 105 inches per annum. 
The rainfall of the Sikkim Plantations of Eangbi is about 166 inches. The 
species are impatient of stagnant moisture, and therefore require an open 
gravelly subsoil, a sloping exposure, and a rich loam (especially so if of 
volcanic origin) to dry clay soil. Accordingly they succeed better on 
recently cleared forest than on old exposed grassy lands. 

Propagation.—Tn&j may be raised from seeds or multiplied by cuttings 
or layerings. The seeds may be so-*wn in open beds of specially prepared 
soil shaded by a temporary roof, or in shallow boxes. The seeds should 
be sown somewhat thickly and sprinkled over with fine soil. They should 
be watered fairly freely, and in six weeks they will germinate. When the 
seedlings have got two or three pairs of leaves they should be transplanted 
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in. lines al>out 2 inclies apart each. way. When about 4 inches high, they 
should he again transplanted into lines 4 to 5 inches each way. When 
9 to 10 inches high the seedlings will be ready for being placed in tbeir 
permanent positions, and should be transplanted in wet and cloudy weather. 
They are then placed at distances of from 4 to 6 feet apart, according 
to species or local necessity. The red-bark may become a considerable 
tree, the crown-bark a medium tree, and the yellow-bark a bush 
or small tree. Wide planting would thus obviously be an error, especi- 
ally for the two last-mentioned forms. In fairly close planting the 
ground is covered quickly; the plants in consequence shade the soil 
and check the growth of weeds, protect the surface roots, and produce 
straight stems that oppose a more compact and thus enduring face to 
destructive winds. If they are found to be too thick they can he thinned 
out, and an early crop of bark thus obtained. 

Bark Cultivation and Preservation. — The first crop, as already men- 
tioned, is usually obtained by thinning out the plantation, when perhaps 25 
per cent, may he at once uprooted and barked. This thinning out may with 
advantage be continued during the fifth or sixth years of growth, when 
perhaps not more than half the original plants may ultimately be left 
in the plantation. The hark is richest in alkaloid when the plant is about 
four years old. It remains at about the same level till the seventh year ; 
after that period the proportion of alkali to bark slowly diminishes. The 
modern practice accordingly is to completely uproot a patch after the 
plants (more especially Calisaya) have attained the age of 12 to 14 years. 
The roots are carefuUy washed and barked ; in fact the richest of all 
harks are those taken from about a foot or a foot and a half on either side 
of the theoretical collar. Hence it may he said the roots are of much 
value, since they contain even more alkaloid than the stems and branches. 
The bark from both root and stem is then stripped off, care being taken 
to carry away none of the woody structure adhering. With this object 
rings are cut round at 18 inches apart, a longitudinal incision is then 
made between the rings, and the bark thus removed in sections. It is 
dried in the subdued sun or shade for two or three days, and when quite 
dry is stored and packed and exported or conveyed to the factory. 

With standing trees the hark may be obtained by one or other of the 
following methods : — (a) Lopping off branches, and obtaining the bark 
from these in the way already mentioned. 

(6) Coppicing . — That is to say, trees when about six years old are cub 
down to the ground and barked. Fresh shoots spring up, one or two of 
which are allowed to grow, and these in time are again coppiced when 
sufficiently thick to afford useful bark. This method is most suitable for 
crown-bark. 

(g) Shaving . — This is a Java system. The bark is shaved off as near 
to the cambium layer as possible but without injuring it. This is best 
done by an instrument that resembles an ordinary spokeshave. The bark 
is renewed quickly unless when the cambium bas been interfered with. 
The best plan is to shave off two strips on opposite sides of the stem, since 
in this way the tree is not materially injured. In dry weather it may 
be necessary to protect the wound by tying dry grass over it, but if close 
planting be pursued this wiU not be necessary. 

(d) stripping and Mossing . — This is really Only a special modification 
of the shaving process. The bark is cut off in alternate bands or strips 
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« of 1|- to 2 inclies in breadth, the whole stem being afterwards swathed 

in moss. When the wounds have been barked over, the intervening bands 
r are stripped off and the mossing renewed. This was invented by Mclvor 

I in the Mlgiri hills, and is now abandoned in favour of the shaving 

system. 

All renewed bark, whether produced by shaving or mossing, is found shaving 
richer in alkaloid than the original bark, so that the shaving proc-ess, coppi^mg. 

! being less troublesome and the cambium less liable to injury, has coukh 

into fairly general practice ; and moreover the yield of alkaloid is higher 
by this than by any other method. It may, however, be added that the 
renewed bark is never so thick as the original, and therefore less in weight. 

It becomes accordingly a question whether coppicing is not, after all, 
the most profitable system. It is certainly the least troublesome, and if 
followed by systematic uprooting and fallowing of the land, allows of 
complete renovation. 

f Drying and Packing . — As already indicated, the bark, hy whatever nryii^'and 

process procured, should be dried gradually. In rainy weather this may 
have to be accomplished in specially prepared drying-sheds, or the hark 
may be quickly dried in special evaporators. Smi-drying is the best. 

According to the age of the plant, method of collection and drying, there Qaaiities oc 
are various grades of each botanical bark. Thus, for example, root- bark ^ 
quilhbark (that from the branches), shavings, and lastly flat-bark (that from 
large stems). 

Exposure to a high temperature or to prolonged action of direct sun’s Effects o£ Heat, 
rays injures the bark. It is best, therefore, to hark the trees in dry weather, 
to dry slowly, to turn the pieces repeatedly, and to take every precaution 
to prevent moulding or fermentation. Once properly dried, the bark will 
keep indefinitely, or at all events for many months, without deterioration ,* 
but in drying, the loss in weight depends on the species and method of 
treatment — ^the average is usually from 70 to 76 per cent, of the fresh 
weight. 

PRODUCTION AND MANUFACTURE. —To trace, even in the very Manufac- 
i briefest manner possible, the history of the discovery and the development ture. 

f of all the methods of manufacture that exist, would take many pages 

I and involve a complete review of the chemistry of cinchona. '{Gf.Joum. 

I Pharmaceut. Soo. Gt. Brit.; Journ. Soc. CTiem. Indust.; Chemist and 

f Druggist ; British and Colonial Druggist ; Pharmacog. Ind., etc., etc.] 

In 1888 the Government of India published for general information the Indian 
final results of the experiments conducted hy Sir George King and Mr. G. A. 

Gammie that may he said briefly to have resulted in the perfecting of 
the oil process of manufacture now very largely pursued. This may he 
I said to mark the turning-point of the Indian industry from that of experi- 

j ment to commercial attainment. 

, Area. — The area under this crop has been seriously curtailed. In ProdaoMon. 

j 1897-8 an official publication reviewed the then available information, 

i It was ascertained that there were 4,34:6 acres under the crop, of which 

68 per cent, were situated in Southern India. The Bengal portion was private and 
; 1,394 acres, of which only 10 acres were not owned hy Government. In ‘^o'^emment. 

; the Madras Presidency, on the other hand, the State plantations repre- 

< sented hut 800 acres out of the total 2,952. But during the twelve years 

i ending 1897-8 the area had fallen from 14,491 to 6,833 acres, and there is Decreased Area, 

s reason to believe that a temporary expansion has since taken place. This 
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remarkable decrease is believed to represent the discontmnaiice and 
adjustment of Indian production as a private venture. Tbe reasons 
usually given for this are the fall in price of quinine, the greater margin 
of profit in tea, cofiee and other commodities, and the more successful 
production in Java and other countries. According to the Agricultural 
Statistics, the area in 1898-9 was 6,192 acres; in 1899-1900, 5,006 
acres; in 1900-1, 4,903 acres; in 1901-2, 4,930 acres; in 1902-3, 5,260 
acres; in 1903-4, 5,014 acres; and in 1905-6, 5,309 acres. Of these 
areas Bengal had an average of 1,400 acres, of which 70 to 100 acres were 
private plantations. The area in 1904-5 was 5,269 acres (1,800 acres in 
Bengal, 3,293 in Madras, and 176 in Coorg). Indirectly certain additional 
particulars may be learned from the study of the exports to foreign coun- 
tries. Por a good few years past these have fluctuated severely, but 
manifested a steady dechne which more or less corresponds with the 
curtailment of private interests. In 1899-1900 the exports of bark stood 
ah^3,290,236 lb., but in 1906-7 they had fallen to 494,587 lb., and were 
made exclusively from South India. 

Qovernment Plantations and Factories. — Turning now to the re- 
ports of the Government plantations and quinine factories, of which we 
possess more or less definite information, we learn that in Bengal during 
1903-4, according to the report issued by Lt.-Ool. D. Brain, the estimated 
total acreage is not stated, but the expansion is shown to have come to 
approximately 180 acres. It seems likely that private interests have not, 
however, materially increased, and that therefore the total area returned by 
Government in the volume of the statistics of crops may be accepted as 
representing the Government plantations, viz. 1,400 acres. If doubt exists 
as to the exact area the number of trees grown is systematically given, 
and from that a more trustworthy conclusion may after all be drawn. 
In 1903-4 there were 3,306,763 trees, of which 2,566,057 were Ledgertcm a, 
257,602 succirtibraf 2,130 offtcinalis, while 463,076 were Hybrid 
No. 1., and 17,899 were Hybrid No. 2. These figures show an expansion 
on the corresponding numbers for the previous year that comes to 291,163 
trees (practically the equivalent of the expansion of 180 acres). The 
crop taken from the plantations came to 316,757 lb. of dry bark, but to 
meet the necessities of the factory 461,467 lb. of bark had to be purchased 
and mostly imported from Madras. The manufactured products of the year 
came to 16,404 lb., which consisted of sulphate of quinine (12,314), sulphate 
of cinchonidine (290), and cinchona febrifuge (3,800). The Bengal 
factory by ofilcial arrangement supplies Bengal, Assam and the Panjab. 
The issues from the factory were quinine 12,021 lb., which included an 
increase during the year in the form of pice packets that amomited to 
1,600 lb. The sales of cinchona febrifuge manifested a decrease of 976 lb., 
and the final working of the Department showed a net surplus of 
Rs. 66,320. 

In the latest report for 1906-7, by Capt. A. T. Gage, which has come 
to hand since the above was written, it is stated that “ the number of Cin- 
chona trees of all sorts on the permanent plantations on March 31, 1907, 
was 3,698,777. Of this number 3,006,847 were Cinchona Ledgeriana, 
there being 1,770,521 on Mungpoo Plantation and 1,236,326 on Munsong 
Plantation, The remainder consisted of Cinchona succimibra and 
77,283 of Hybrid No. 2^ — ^both mostly on Mungpoo Plantation.” ‘'The 
amount of bark yielded by both plantations was 429,557 lb., of which 
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376,025 lb. \Yem Cmchoua Ledf/erimut bark, and the greater part of 
the remainder Hybrid No. 1 bark. Of the bark, Mungpoo 

supplies 286,994 lb. and Munsong 89,031 lb.” “The total quantity of 
bark worked up in the factory was 798,500 lb., made up of 513,180 lb. 
of Le.dijevimia and 85,3201b, of Hybrid No. 1. The output of Quinine output o£ 
Sulphate amounted to 16,065 lb. 4 oz., being an increase of 287 lb. 8 oz. 
on last year’s output.” The manufacture of cinchona febrifuge was 
suspended for part of the year and only 2,652 lb. were produced ; no 
cinchonidine sulphate was manufactured, so that the total output of the 
factory was 18,717 lb. 4 oz. The average yield of quinine sulphate in 
the bark supplied to the factory was 2 ‘68 per cent. 

Correspondingly the records of the Madras plantations and factory Madras 
may be reviewed. The chief districts are the Nilgiri hills, Malabar, Factory 
Travancore, Mysore and Coorg — but mainly the Nilgiris. Mr. Standen 
ip his Annual Eeport for 1903-4 speaks of the old plantations having 
consisted of 832 acres and the new extensions as being 4.40 acres, a total 
of 1,272 acres. The production was only 116,289 lb. of bark as against 
166,220 lb. in 1901-2, the difierence being due to the policy of restraint 
in cropping during years of cheap private supply. But to meet the de- 
mands of the factory 431,185 lb. of bark had to be purchased from private Bark 
producers. The issues from the factory during the year were 15,040 lb. P’™^*f‘soei. 
of quinine and 3,359 lb. of febrifuge. The supplies go to Madras and 
Mysore, Bombay, the Central Provinces, United Provinces, Eajputana 
and Central India, Hyderabad and Burma. The net profit of the Profits, 
department during the year was Es. 83,340, a highly satisfactory state 
of afiaiis. 

JVe^ jResans.— Practically, therefore, the Government of India’s endeavours I’ractioai 
to acclimatise the cinchona plant may be said to come to this ; the annual 
imports of the drug on behalf of the Government have been discontinued ; 

India has been given a liberal supply of an invaluable drug at a remarkably 
low price ; the working of the two sets of plantations and factories have 
given lucrative employment to a fair number of persons ; lastly a net profit 
has been secured of Ks. 1,39,660 a year (say £9,310) — a truly credit- 
able record. Eocently the Government of India took into considera- 
tion the desirability of lowering the price of the packets sold at the post 
offices. It has been resolved that in future seven in place of five grains 
shall be given for one pice (one farthing). This has had the immediate jncreiised 
effect of increasing the demand, and the future must of necessity witness norlands, 
a considerable expansion both of production and manufacture. 

TRADE . — It has been shown that the two Government factories in 
1903-4 supplied between them 27,061 lb. of quinine to the hospitals, jails, 
post .offices, etc., of India. In addition there was imported during the pre- 
ceding five years an annual average of 54,000 lb. of quinine — chiefly from 
the United Kingdom and mainly into Bengal. In 1904-5 the imports were nuports. 
68,648 lb., valued at Es. 6,92,329, and in 1906-7, the latest year available, 

71,237 lb., valued at Es. 6,28,430. These are significant figures. They would 
seem to show that a successful industry might be organised by private enter- 
prise, to meet the demands that create these imports. But it has to bo 
recollected that in Java both the cHmate and soil are peculiarly favoiirable 
to the cultivation of cinchonas with a high percentage of quinine. Java javan 
will, therefore, always hold its own against India,, and thus lessen the CJoEtroi, 
prosperity of any resuscitated industry. The indents on Government 
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production Lave for years been steadily increasing, so that the plantations 
hardly do more than nneet half the requirements of the Grovernment factories ; 
but it is probable the extensions that have been made will reduce the de- 
mand on private production. In spite of past failures, however, there 
would seem every hope that the cultivation of the most approved 
varieties might be made a profitable adjunct to tea, especially in the Dar- 
jeeling district. The difficulty is to obtain suitable land in desirable 
situations. There would also seem every likelihood that private manu- 
facturing establishments, to use up the bark presently being exported, 
might prove successful. India’s demand for quinine is great and increasing. 
The exports of bark were 3,290,236 lb. in 1889-1900 ; 2,753,858 lb. in 
1900-1 ; 1,917,259 lb. in 1901-2 ; 1,579,498 lb. in 1902-3 ; 1,108,527 lb. 
in 1903-4 ; 1,177,394 lb. in 1904-5 ; and 494,587 lb. in 1906-7. These 
went almost exclusively from South India and to the United Kingdom., 
There are said to be in the world 18 quinine factories : 5 in France ; 3 in 
England ; 2 in Germany ; 1 in Holland ; 4 in America ; 2 in India, and 1 
in Java. But the modern trade centres mainly in Amsterdam. The 
world’s demands for bark average from 14 to 18 million pounds. 

CINNAMOMUM, lUume; FI Br. Ind., v., 128-36; Plarmacog. Ind., 
hi., 199-210; Gamble, Man. Ind. Tiwibs., 560-4 ; Prain, Beng. Plants, ii., 898; 
Brandis, Ind, Trees, 532-4 ; Laurace.®. Gamble observes that there are 
about 24 species placed under this genus and divided into two subgenera, 
Malabathrum taking 20 and Camphora 4 species. It is not intended 
in this work to discuss at all fully more than two of these, viz. €, Tmnala 
and C. zeylmiiemn. A third species, O. Cainphora, will, however, 
be found separately dealt with under Camphor (p. 245). 

Cinnamomum Cassia, BI. — ^Thls is the plant •which in China is regarded 
as affording the finest quality of Cassia Lignea — the true Cassia bark of the 
ancients. A sample of this bark was lately sent from the Patkai mountains, on 
the frontier of Assam, aocompanied by fairly satisfactory botanical specimens. 
These were critically examined by Prain and myself and compared with 
authenticated specimens of the Chinese plant. There would, therefore, seem 
no doubt that the best qualities of Assam Cassia are the true Cassia Lignea of 
commerce. It is possible that to this circumstance is due the improved trade 
in the Assam bark. [Of. Thiselton-Dyer in Joum. Linn. Soc., xx., 19-24; 
Pharmacog. Ind., iii., 203-8 j Gildemeister and Hoffmann, Volatile Oils, 382-91.] 

C. glaudultferum, Meissn. ; the Nepal Sassafras or Nepal Camphor-wood 
(the malligiri), is a large tree of the Southern Himalaya, from Kumaon east- 
wards to Assam, but especially so in Nepal. Its wood is strongly camphor- 
scented. It is very readily confused with C. cecicof*«i>/i.»e, Meissn. (the roJiu, 
gun-serai, gun-droi), a tree of the Eastern Himalaya, especially Darjeeling 
and Assam. Still further to the east v.. jPaftneno.r:tfJ«fn is the Martaban 
Camphor- wood, and apparently also the Camphor- wood of the Malaya. Cam- 
phor-wood is used for boxes, furniture and even canoes, but is brittle. 

C. iners, Beinw. ; the hmanthin of Burma. This large tree is met with 
in the forests of Tenasserim and the Malay Peninsula. Its timber is one of the 
camphor- woods of commerce, and according to some writers the bark is one 
of the qualities of Cassia Lignea. It would seem probable that much of the 
economic information given m the Dictionary and in other works on Indian 
economic botany, under this species, should be transferred to the </. sutifiaHieunt, 
of Western and Southern India. [Cf. Holmes, Pharm. Soc. Mus. Pepi,, 1895- 
1902, 54.] 

C. macroearpum, //oo/r., /, / FI. Dr. Ind., v., 133; Carua, Ham., Trans. 
Linn. Soc., xiii., 550-5. This is a small tree of N. Kanara and seems to be the 
plant described by Rheede {Hort. Mai., 1686, i., 107-10, t. 57) as harua, bdhena 
and tiqui (tijehi), and which he said differed from iseyiattientn of that 
region by having large fruita, and by its flowering in January instead of July. 
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From the root bark, as al8o_ the leaves, Rheede remarks, an oU was prepared 
and used as an external medicine. It would seem probable also that this plant 
affords the kala-nagkesar or immature fruits that are sent to Bombay from the 
Malabar forests. Olusius in his version of Garcia de Orta {Hist Exot. PL, 1605, 
178) gives a picture of tamalapatra, in which he shows rniripe flower-buds that 
closely correspond with the kala-nagkesar of modern commerce. They were 
probably in ancient times employed in flavouring the wine known as Hippoeras. 
It is hardly necessary to give the warning that they must not be confused with 
Cassie Flowebs (see p. 14). The Cassia Babk of Malabar may also come 
from this plant, though it is doubtless mainly procured from the wild plants of 
e. it leu m. [O’/. Jonston, Hist Nat de Arbor., 1662, 164.] Marco Polo 

gives interesting particulars of the Cinnamon and Cloves of Yimnan which in some 
respects recall the traffic in the Malabar products. [O/. ed. Yule, ii,, 32, 35, 
38, etc.] 

C. obtusifolium, Nees ; the ramUzpat, kinton, hara-singoU, nnpsor, patihonda, 
dupatti, krowai, lulingyaw, etc., is an evergreen tree of the outer Eastern 
Himalaya, Eastern Bengal, Khasia hills, Burma, Andaman Islands, etc. It 
gives a Timbeb said to be useful for boxes, planking, etc. The leaves are aroma- 
tic and used as a spice in place of those of c. Tama la, and the bark is one of 
the trade qualities of Cassia Lionea, and after c, Tamara, is perhaps the best 
known of all the qualities met with in India ; it comes from Assam, Darjeeling 
and Nepal to Bengal and the United Provinces. 

C. Wightii, Meissn. ; is recorded as met with in the Nilgiri hills. Holmes 
(l.o. 65) mentions a sample of thick unscraped bark attributed to this species 
and sent from Ootacamund. It had a sharp taste recalling the flavour of nutmeg. 
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C. Tamala, Nees ; Agri. Ledg., 1896, No. 38. The Cassia Lignea or Cassia 
Cassia Cinnamon ; the to/, Mkra, kirkiria, sinhami, cliota sinkoU, ; 

nu'psor, dopatti, tamdld, thitchaho, thit-hya-bo, zarnab (tree), talis'patri, I 

tdlisha-pattiri, tajpat or tejpdt, Imanga patte, dieng latyrpat (leaves), etc. 

The ifoxd tamdli occurs in the Baja Nirghanta, and tejpat is apparently 
derived from the Sanskrit tvach. A moderate-sized evergreen tree of the : 

Himalaya, rare from the Indus to the Sutlej, but common thence east- | 

wards to East Bengal, the Khasia hills and Burma, between 3,000 and 
7,000 feet. 

Adams (Comment, in Paulus Mgineta, iii., 238) and other writers 
have identified the Malabathrum of the Greeks and of the Romans with 
the tejpat of India. There seems no doubt that the leaf of this plant has i 

been traded in and exported from India for many centuries. The leaf 
is, in fact, a more important product than the bark. 

History of Cassia liguea, — Owing to the confusion which existed in former History. s 
times with regard to the Cassia barks, it is almost impossible to give a connected 
r6sum6 of the history of any one of them. It may he observed that even in s 

the heyday of the East India Company the “Cassia ’’products mentioned in their ji 

records are almost invariably of Chinese origin. Hence Milbum {Or. Comm., 1813, ' 

ii., 500), who gives a very clear account of the trade, both in the bark and the 
buds, warns traders against the coarse, dark and badly packed Cassia Lignea of 
Malabar. It is, however, interesting to notice that the most recent investigations | 

show such a close connection between the Cassia trees of China and India that I 

the former, which appears actually to extend into Burma and Assam, has been ; 

regarded by some authorities as a mere variety of the Indian c. Ta maia. As j 

already observed, recent specimens of Cassia Lignea leave no room for doubt ! 

that the better qualities of the Assam bark are derived from the true c, cattt/ia, [ 

Bl., and are, therefore, the genuine Cassia Lignea of the ancients and the bark | 

which is so largely exported at the present day from Canton. Concerning the } 

Indian Cassia Lignea — the taf — there may be said to be two localities of supply. Two Ohiaf i 
and thus two main sets of qualities : (o) Western and Southern India — the bark Qualities, , E 
of c. ttutyianienm mainly, and (6) EasterpandNorthemlndia and Burma, obtained ; 

almost exclusively from c. Tamala and to asmall extent from c. obtaaifovium and ■. 

c. inera. Gamble suggests that the necessary forest regulations of Darjeeling may ? 

have interfered with or restricted the trade, [Of. Mcdahathrtm, Garcia de Orta, OoU., | 

xxiji.; also Comineut, by Ball in Boy, lr, Amd.i 3rd ser., i., 409; Polmmlndwim i 
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or Tamala/patra, Linsclioten, Voy.B. hid. (ed. Hakl. Soc.), ii., 131 ; Jonston, Mist. 
Nat. de Arbor., 1662, 172) ; Vincent, Feri/plvs, ete., 1800, app., 12-8; Wight, ilfod. 
Journ. Liter. Sc., 1839, sxii., reprinted in Edinh. New Phil. Journ., 1840, sxviii., 
20-32 ; Fliickiger and Hanhnry, Pkarmacog., 4:'15 ; Pharmacog. Ind., iii., 209.] 

CULTIVATION.— -In The Agrioulturc^ Ledger {l.c. 3) particulars will be 
found of the cultivation of tejpat in the Khasia and Jaintia hills, xibout 
six square miles are said to be under the tree. It is usually found in 
gardens or plantations of mixed jack and betel-nut palms. It grows 
readily where there is heavy periodical rain followed by brilliant sun- 
shine, but excessive and continued moisture injures the flavour of the 
leaves. In the Khasia and Jaintia hills the trees are grown in regular 
plantations seven feet apart ; the seedhngs are raised in beds, and 
planted out permanently when the plants are five years of age. The 
tree takes five or six years to grow, comes into bearing at ten, and may 
continue to give annual crops for one hundred years. The cultivation is in 
the hands of the hill-men. In Sylhet the trees are self-sown ; the ripe 
seeds fall from the trees into the soil and germinate. When the plants 
are about a foot high they are transplanted. Great care is bestowed 
upon them when they are young and tender. As constant exposure to 
the sun would kill the shoots, they are planted behind bushes or trees 
for protection. The undergrowth is kept down twice a year in the plan- 
tations for the first eight or nine years ; after that the jungle is cleared 
once a year in April. In some plantations the soil is dressed, but in most 
it is never manured or irrigated. 

The tejpat and ciimamon trees are different. The former are only 
used for their leaves, and no bark or only a small quantity is collected in 
the Khasia hills. No information is, in fact, available regarding special 
Cassia Lignea plantations, though a fairly large trade exists in the bark. 

Collection and Crop. — “ Tejpat plucked in dry and mild weather, 
from October to December, and in some places the collecting is continued 
to the month of March. The leaves are taken once a year from young 
trees, and every other year from old and weak ones. On an average 15 
seers may be obtained from one tree, but the quantity depends upon cir- 
cumstances ; a tree yields from 10 to 25 seers of leaves in a year. The 
average yield of leaf per acre in the Jaintia parganas is about 30 seers 
without, and 2 maunds with, twigs. The whole of the crop from 400 acres 
was worth last year as much as Es. 1,100. The quantity of leaves from 
the Sylhet district last year calculated on the turnover of the traders was 
estimated at 14,470 maunds, and from the Jaintia district 20,000 maunds.” 

“ In harvesting the tejpat the small branches are cut down with the 
leaves and dried in the sun for three or four days. The leafy branches 
are then tied up into convenient bundles ready for the market. In the 
other case, the leaves are separated from the branches and packed in 
bamboo nets of a cylindrical shape called hora or jungra, which are four 
feet long by two feet in diameter. The packages are carried down the 
ghaut roads of the hills by coolies to Sylhet.” Mukerji {HandbooJc Ind. 
Agri., 1901, 437-8) says that for propagation seed had best be obtained 
from Sylhet. 

Uses . — The leaves are commonly known as tezpat or tejpat, but since 
the Natives call the leaves of any species of Cinnam omnni by that name 
there is some uncertainty as to which particular species is meant in certain 
localities. It appears probable that C. TamaJta and its variety inter- 
wecHiim provide the tezpat of Bengal, the United Provinces and the Panjab, 
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whilst (J. ohtitsi folium to some extent supplements the Bengal suj^plj)' 
and C. allHflorum that of the Lahore bazars. Gamble says that 
both bark and leaves of C. Tmiitda, Nees, and C. impyessiuevriiruK 
Meissn., are collected and exported under the same names and without 
distinction from the Darjeeling forests. The leaves of all these species 
are used in food, and also employed with myrobalans in dyeing and in 
the manufacture of vinegar (see pi 1110). 

The outer layer of Cassia bark yields an Oil which is utilised in the oii. 
inanufacture of soap. Full details of the Chinese and other Cassia Oil Soap, 
may be obtained, from Schimmel & Co’s. Reports (April-May, 1903, 

16 ; A.pril-May, 1904, 18-23, etc.). No oil is distilled from these barks 
in India. Both bark {taj) and leaves (tejpdt) are employed in Medi- Medicine. 

CINE, the latter being commonly identified with the Folia Malahathri,” 

or “ Indian Leaf,” which w'as held in great repute by the ancients. But 

when the bark is used instead of cinnamon great care is necessary to 

ensure its not being adulterated with the injurious barks of several Adulteration. 

species of Litsmu. [Of. Rept. Cent. Indig. Drugs Comm., i., 126.] 

C. zeylanicum, Breyn ; Talbot, List Trees, etc., 1902, 283 ; De Cinnamon, 
Candolle, Orig. Cult. PI,, 146. The True Cinnamon or ddreUni (Chinese- ! 

bark), Tcarruwa {harua), lavanga, oliez, sanalinga, eringolam, hurundu {= in 
Ceylon “ the wood ”), etc. I 

A fairly large tree, native of Western and Southern India, Tenasserim Habitat, 
and Ceylon ; in the last-mentioned country it is extensively cultivated i 

for its aromatic bark. There is no evidence of the economic cultivation 
in India of this tree, though it is occasionally planted as an ornamental 
and useful bush in Bombay, Madras and Bengal. As a wild tree, however, ;= 

it is plentiful in Western and Southern India from the Konkan south- 
wards, rising on the slopes of the Ghats to 6,000 feet in altitude. i 

History. — It is somewhat significant that while Garcia de Orta (1563) gives full History, 
particulars of both the Malabar and Ceylon industry and speaks of the plaixt in 
the former as plentiful and wild, subsequent writers should have ignored this 
fact and confused the whole subject. Rheede figures and describes two forms Two Eorms. 
of <'.'iJi .imtnorii.tf ut eis met with in Malabar. These are doubtlfiss the < 7 . j» j>m»w, > 

8 /'ej// 7 , and < 7 . iimerocffr/jMtn, WooA,,/., discussed by Talbot. Is this the Camphor- t 

wood called B'hvmsini alluded to as a lofty tree of the Ghats by Abul Fazl in the BMmsini. 
Ain-i-ATciari (1690, 79) and by Kirkpatrick {Letter of Tippoo, 1786, 231)? Many i 

cinnamon timbers are described as “ Camphor-woods,” and might easily have been 
thought to be obtained from the camphor tree. The name lavanga it will bo seen 
is also given to the Clove (which see, p. 527) as well as to the Nutmeg (see p. 791), ; 

and perhaps points to the time when these plants were not separately recognised. ' 

In India various barks, as also twigs with their adhering barks, are sold as Indian Traffic. ; 
Cassia Ligtstea and Cinnamoit. But we are hardly more able to distinguish these • 

than were the 16th and 17th century writers. Cassia bark was historically the 
fii'st to be loiown.. The finest qualities were moreover said to come from China [ 

and the less valuable from Malabar. Cassia bark appears to have been known 1 

in China from about 2700 b.o. Malabar Cassia is mentioned by Strabo (a.d. 17) Malabar ! 

and in the Periplua, a.d. 63 (ed. McOrindle, 18). In most of the classic works of Cinnamon. ; 

India and Arabia a bark is alluded to that can only have been Cassia Lignea or Ddr t 

{daiyChini. It is in Sanskrit known as toocTi. and gt«ia-«TOc^(= sweet-bark). But it | 

is in comparatively modern times only that Ceylon cinnamon appeared in the [ 

markets of the world. Garcia de Orta speaks of the Malabar as wild, thus leaving 
the inference permissible that Ceylon was cultivated (see below under Trade). He Chinese 
tells us that the Chinese traders exchanged, their merchandise for the spicy barks 
of Ceylon and Malabar and carried these to Persian and Arabian ports. He 
suggests that the name ddroMnl, given to these barks, took its origin from this 
circumstance. Garcia would thus seem to have been unaware that cassia bark 
was also well known in China and henCe the Chinese maj' have only purchased \ 
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A.rab Influence, the Indian as a cheaper quality than their own. The Arabs, through whose hands 
much of the cinnamon passed, called it Mrfat-ed-ddrsini, a word corrupted into 
hirfah and which survives as kalfah, the name given to-day for the commercial 
bark of Malabar. Garcia observes that the Chinese, in order to enhance the value 
of the bark sold by them, gave it mythical names and stories. Strabo speaks of 
ciimamon growing in South India— at the beginning of the torrid zone. The name 
cinnamon is thus considerably older than the time of the Chinese trade vdth 
India and was, in fact, intimately associated with the very earliest Arab dealings. 
Ceylon. systematic erdtivation in Ceylon does not appear to have been under- 

taken much before the Portuguese and Dutch conquests of the island ( De Candolle). 
It became a State monopoly, and, as Garcia de Orta tells us, rose in price 
OppressiTO very greatly in consequence. The most stringent and cruel laws were instituted 
Legislation. protect the monopoly, which, on the island passing over to the British in 

1796, were mitigated and finally in 1833 the cultivation was made free and thus 
ceased to be a State monopoly. 

[Numerous Indian writers might be, mentioned on the subject of the production 
and manufacture of Cassia and Cinnamon, such as : — Acosta, Tract, de las Drogas, 
1578, 2-18 ; Linschoten, Voy. E. Ind., 1698 (ed. Hald. Soc.), ii., 76 ; Pyrard, Voy. 
E. Ind., 1601 (ed. Hakl. Soc.), ii., 358 ; Joret, Les PI. dans UAntiq., 1904, ii., 
262; Olusius, Hist. Arom., in Hist. Exot. PI., 1605, i., 169; Piso, Mant. Arom., in 
Ind. IJtri.re Nat. ct Med., 1668, 165; Jonston, Htsf. Nat. de Arbor., 1662, 162-70, 
pi. 63-4 ; Herbert, Travels, 1677, 342; etc., etc.] 

Cultiva- CULTIVATION AND PREPARATION.— The following account of 

tion. tiie propagation, cultivation, and method of preparing the bark is mainly 

an epitomised and annotated version of Nicholls' article {Textbook Trof. 
Agri., 190-3), and is therefore not a statement of any South Indian in- 
dustry, for in fact none is known to exist. 

Although in its wild condition it grows to a large tree, the plant exists 
under cultivation as a coppiced hush. It is cut down to the ground at 
about the sixth year, when straight shoots spring up to be again cut 
down two years after, and in time the stools become of great size. The 
straight shoots are mentioned by all the early writers and are figured by 
Jonston (l.c. t. liii.). 

Soils, The best soil, says Nicholls, is a sandy loam mixed with humus, but 

the tree will grow in the tropics on almost any soil, though unsuitable 
Propagation. soils and cHmates produce inferior bark. Plants may be raised by cut- 
tings, layerings, or by ripe and fresh seed. The usual way is to plant 
the seed out in the fields, at distances of 6 or 7 feet apart ; the ground 
being well broken up, and wood-ashes mixed with the soil. Four or five 
berries are sown in each hole and branches of trees are laid on the ground 
to protect the seedlings from the sun. But if dry weather follows germina- 
tion, which takes place in from two to three weeks, many of the seedlings 
may perish, and it will in consequence he advisable to have a reserve 
of plants raised in nursery-heds to fill up vacancies. After the plants 
are established, little more cultivation is needed than to keep the ground 
Weeding. free of Weeds. By the sixth year the first shoots can be cut, when two 

Seasons, or three will usually be 5 or 6 feet high, and in a condition for peeling. Two 

years afterwards the shoots that grow up after the first cutting hiay 
be reaped. 

Preparation. — The shoots are cut ofi and the tops removed so that 
they are left from 3 to 6 feet long. The leaves and side branches are 
cleared and two longitudinal slits made with a sharp knife, one on 
Separation of each side of the shoots. When the cutting has taken place in rainy 

^ ' weather the bark comes away easily, but as a rule it is necessary to rub 

the sticks firmly with a piece of smooth wood, such as the handle of the 
knife ; the rubbing helps to disengage the hark. The pieces of bark 
thus separated, after an hour or^so, are put one within the other, collected 
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into bundles, pressed, and bound togetber. Tbey are then left for a day 
or so, until a slight fermentation sets in, -wliiob allows of the scraping ofi of scraping, 
the epidermis and the pulpy matter underneath, by means of a curved 
knife. The barks are then put together as before, but cut into lengths of 
about 12 inches, placed on wickerwork platforms, and left to dry in the 
shade until the second day, then finished in the sun. As they dry they 
contract into the appearance of quills, hence that name was given to them. Qaiiis. 

The dry spice is made up into bundles of about 30 lb. each, and three bundles 
are made into a small bale. The bark of the larger shoots cannot be 
made into quills, but is removed in thick pieces and sold with the 
bark of the prunings as “ chips,” which fetch a low price owing to in- 
ferior flavour. The estimated yield per acre is said to be 150 lb., but might 
probably be increased by high cultivation. The true cinnamon, it may 
be added, is very commonly adulterated, especially in powder form, with Adulteration, 
the Cassia Lignea discussed above. 

Oils . — Three Oils are obtained from C. zef/lan ieiim : the bark yields oils, 
essential oil of cinnamon, to the extent of | to 1 per cent. ; from the 
leaves is expressed a brown viscid essential oil, sometimes exported from 
Ceylon as “ Clove Oil ” (it has a somewhat similar medicinal value to 
the true oil of cloves) ; and from the root a yellow oil which is specifically 
lighter than water and has a strongly camphoraceous flavour. In their 
report for April-May, 1904, Schimmel & Co. discuss several reactions 
for distinguishing between Ceylon cinnamon oil and cassia oil, with 
which the former is not infrequently adulterated. [Cf. Gildemeister and 
Hoflmann, Volaiik Oils, 1900, 377-92.] 

TRADE IN CASSIA AND CINNAMON.—Cassia Ugnea.~~ln OBehl Indian 
Statistics returns are given of the imports from foreign countries and Trade 
of the portions of these re-exported, but no mention is made of the Cassia 
exports of Indian-grown Cassia Lignea. On the other hand, under 
the name Cinnamon, returns are given of Indian-grown bark from 
Madras and Bengal, but no mention of Bombay. It would seem probable | 

that these exports of Indian Cinnamon are, in reality, the exports of 
Indian Cassia Lignea. Kegarding the Imports of the bark a slight imports, 
increase is noticeable, viz. from 20,014 cwt., Ks. 5,41,135, in 1899-1900 
to 24,075 cwt., Es. 6,01,906, in 1902-3, and to 23,421 c-\rt., Es. 6,92,569, in 
1906-7. The most noticeable features in these ipiports are the extreme 
fluctuations in the trade from Hongkong (15,024 cwt. in 1899-1900 to 
6,173 cwt. in 1903-4, and 10,955 cwt. in 1906-7), and the corresponding 
expansion in the traffic from Chinese treaty-ports. There was also a 
considerable increase (46 per cent.) in the imports from the Straits 
Settlements up to 1903-4, when the quantity imported was 5,795 cwt., 
but since then this has fallen to 467 cwt. in 1906-7. Three-fourths 
of these imports are taken by Bombay — ^the great Indian emporium in | 

the drug trade. There is also , a re-export which usually amounts in Ke-esports. 
quantity and value to about one-fifth of the receipts. The chief ; 

countries to which the drug is re-exported are Persia and Turkey- ; 

in-Asia. | 

The bark known as Tcalfdh (to which reference has been made) KaJfah. i 
is imported by Bombay town, coastwise from Malabar, and is appar- Bark* ' 

ently used to adulterate the Chinese bark. It sells at about Es. 5 per , i 

maund of 37^ lb., or say 2| annas a pound. According to the Be'port of the ' 

Central Indigenous Drugs Oornmittee (19Q1| i.', 119), the price of OhinesQ 
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Cassia is from 3 to 5 or even 8 annas per lb., according to parity. [Cf. 
also Mas. Eepi. Pharm. Soc. Gt. Brit., 1895-1902, 48-56.] 
nses. Value. — The uses of cinnamon bark and oil, both in food and 

medioine, are sufficiently well known to render description unnecessary. 
In India and Ceylon cinnamon is largely replaced by taj or halfaJi barks. 
Idle position of the Ceylon cinnamon with India may be judged of liy 
Imports the fact that the imports are unimportant, and moreover low-priced, 

jcow-pnceii. that it may be said there is hardly any demand in India for the fine 

qualities. But, conversely, the exports from India to Ceylon, of locally 
produced cassia bark or cinnamon, seem of expanding importance. 
This traffic was 6,393 lb., Rs. 2,530, in 1899-1900 ; 26,686 lb., Rs. 8,221, 
in 1903-4 ; and 21,040 lb., Rs. 7,697, in 1906-7. It goes mainly from 
Bengal and Madras and to a small extent from Burma. As already 
stated, there is no evidence whatever of any economic cultivation 
of C. siei/laniciim in India, and the bark exported as cinnamon must 
Oinnamon Bark, therefore be Cassia Lignea, or at most wild cinnamon, the collection 
of which in N. Kanara is mentioned both by Talbot and Dymock as 
important. It may be here added that so long ago as 1687 Theveiiot 
{Trav. in Levant, Indostan, etc., pt. iii., 109) speaks of wild cinnamon in 
Goohiii. 
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CITRULLUS COLOOYNTHIS, Sehrad . ; FI. Br. Ind„ ii., 
620 • Duthie and Euller, Field and Garden Crops, 1882, pt. ii., pi. 57 ; Phar- 
macog. Ind., ii., 59; White and Humphrey, Pharmacop., 1901, 145-6; 
Cooke, FI. Pres. Bomb., i., 537 ; Duthie, FI. Upper Gang. Plain, i., 374-5 ; 
CucuRBiTACE^. The Coloeynth, indrdyan, makal or muhMl, IcMrtuma, 
tuh or Jearwa-tu, gJidrdmba, trdna deda, henzil, Jciydsi, etc. A creeping 
or climbing herb found wild in the waste tracts of North-West (Sind, 
Dera Ismail Khan, Multan and Bhawalpur, etc.), Central and South 
India ; is indigenous also in Arabia, Western Asia, Tropical Africa and 
the Mediterranean re^on. 

The fruit (the “ wild gourd ” of 2 Kings, iv., 39) is in size and shape 
much like an orange, marble-green on the sxirface and changing to yellow as 
it ripens. The fresh fruit is sold by the herbalists of India, being collected 
from wild supplies. To meet the requirements of the Medical Depots an effort 
has been made to cultivate it specially at the Saharanpur Botanic Gardens. The 
intensely bitter taste of the pulp is due to an amorphous yellow glucoside, 
Goloqijnthin, which is found in it to the extent of about 0*6 per cent., but not 
in the seeds. The fruit is a drastic purgative, and is so used both in Native and 
European MisnicnsrE. The Indian extract is in fact quite as active as that of 
the European drug. The yield is about 110 lb. compound extract to 60 lb. 
dried fruit. 

The seeds contain from 15 to 17 per cent, of a fixed Oil which is said to 
make a useful illuminant, but though inquiries were recently instituted in Sind 
and other localities, no one could be discovered who was in the habit of using 
the seeds in any form, Eor the London market the peeled fruit is imported 
chiefly from Smyrna, Trieste, France, Spain, and more rarely from Persia. The 
unpeelod fruit is brought from Mogador. The Indian fruit has a much thinner 
pulp, which cannot be separated from the rind. According to the authors of 
the Pharmacographia InMca, large parcels, collected and dried up country, como 
into market in December to January and are sold at about Rs. 1 per 100 fruits. 
[<7/. liept. Cent.' Indig. Drugs Gomm,, 1901, 164; Dowzard, Pharm. Journ., Sept. 
i2, 1903.] 

C. vulg’apis, Sehrad . ; FI, Br. Ind., ii., 621 ; Duthie and Euller, 
l.c. pt. ii., 56, tt. 65-6; Duthie, FI. Upper Gang. Plain, i., 375; Cooke, 
FI. Pres. Bomb., i., 537 ; the Water-melon .or tarbuza, tarmus, hilinda, 
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hindwana, kalingad, halangari, Isarigo, fitckapullmn, etc. ; patem, Portu- 
guese, and bailee indi (battikh) Persian. It appears to be tiie Anguria 
of many ancient lierbalists and travellers, and the hathiec, hatiee, bittcJi, 
etc., of the Arabs. It is the abattichim (melons) sighed for by the Israelites 
after the exodus. 

An extensive chmbing annual, cultivated tlnoughout India and all Habitat, 
warm countries. Is supposed to be indigenous in tropical Africa. 

It is usually sown in January-February, the fruit ripening in the Seasons, 
beginning of the hot season. In the United Provinces a special form, 
known as Jcalinda, is sown in June and ripens i in October. In 
Western India (Sind more especially) the water-melon is a IcTianf crop 
mainly. Very frequently grown on the sandy beds of rivers, where 
plenty of room and a copious supply of water are available. Mention is 
often made, by writers on this subject, of a special form grown in Bikanir special uaces. 
on almost pure sand, the fruits being often practically underneath the 
sand. There are thus doubtless many cultivated conditions or states, 
that vary in the colour and flavour of the pulp, and season and locality 
of production. The wild plant may be either bitter or sweet without Bitter and 
any observable structural differences. The bitter form {€. amarus, 

Sehrad.) comes very close to C. Colocipithls, when that species is 
cultivated. The bitter water-melon is in Sind known as hkbut and is MedicLno. 
used as a purgative Medicine. 

The water-melons of the Upper and Central Provinces are the best. They 
are extensively employed in the preparation of sherbets. The seeds yield a 
limpid Oil used both as an illuminant and in cooking. In times of scarcity Oil. 
they are pulverised and baked into bread. In medicine, they are in considerable 
demand on account of their cooling, diuretic and strengthening qualities. [Gf i 

A-m-t-A A)&an (Blochmann, transl.), i., 66; Garcia de Orta, Paieca, C7oZZ., xxxvi. ; also 
Comment, by Ball in Roy. Ir. Acad., 3rd. ser., i., 663 ; Linsohoten, Voy. E. Ind. (ed. i 

Hakl. Soo.), ii., 35; Mandelslo, Travels, 1638, in Olearius, Hist. Muscovy, etc., 6 

1662, 86 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 196 ; Lawrence, Valley of i 

Kashmir, 348; Firminger, Man. Qard. Ind. (ed. Cameron), 1904, 230, etc. For i 

the Anguria or Batiec or Pateca : — RauWolf, Trav., ii., 4, in Ray, Collection Travels, 

1738, 124 ; Coryat, Crudities,- 1611, i., 396 ; Salmasius, Horn. Hyles latriom, ■ % 

in Plin. Easer., 1689, 37; Rumphius, Batteca or Battich, Herb. A.mb., 1750, v., e 

400-3, t. cxlvi. ; Joret, Les PL dans VAntiq., 1904, ii., 252 ; etc.] i 

Vap. ilstulosus, Stocks ; Duthie aud Fuller, l.c. pt. ii., pi. 47 ; the Si 

tandus, tendu, tensi, tinda, melio, alvinda, Utah, etc. i 

This seems a peculiar form fairly local and much less known than the pre- 
ceding. Chiefly met with in the United Provinces, Panj4b and Sind, where it 
is specially designated dilpasand. Cultivated along with other melons from Vogefcable. | 
April to October, and eaten as a Vegetable, not as a fruit, being cut into sec- 
tions, the seeds removed, then boiled in water, next in milk. Cut into still 
smaller pieces it is cooked in curry, aud also fairly largely pickled and candied. 

It is in much demand both by Muhammadans and Hindus, but appears as a 

rule unknown to Europeans. The seeds are used medicinally. They are Modiciae. 

also dried and eaten parched. 

CITRUS, Linn. ; Bouavia, CuU. Oranges and Lemons Ind., etc., p.E.P., | 

1890 ; also FI. Assyr. Monuments, 1894, 66-72 ; Victor Loret, Le Gedratier, 383-58.| 
1891 ; Garcelon, Fifteen Years with the Lemon, 1891 ; Moore, Orange Lit^tnre | 
Culture, 1892; Nicholls, Textbook Trop. Agri., 1892, 144-58; Cooke, orange, etc. ; 
FI. Pres. Bomb., 1901, i., 188-91 ; Duthie, FI. Upper Gang. Plain, 1903, l 

139-42; Prain, Beng. Plomts,i., 306-7; Firminger, Man. Gard. Ind. (ed. | 

Cameron), 1904, 276-84; Brandis, Zw^. Tree^., 122-3; EuTACEiE, ^ produciioam f 

The different forms of the Orange, the- Lemon, the Citron, the IJme the Tropica, ; 
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THE ORANGE AND LEMON 

and the Pomelo constitute a tropical assemblage of fruits in manj respects 
comparable with the apple, the pear, the peach, the plum and the cherry 
— a temperate series — though the former are infinitely more valuable 
than the latter, because more widely cultivated and more extensively 
used. Moreover, since the orange is consumed very largely in temperate 
climes, cultivation in the tropics has to be made on the basis of the foreign 
as well as the local demands, so that oranges, lemons, etc., have hecome 
regular articles of trade all over the world. Until very recently Europe 
obtained its supplies of these from the warm temperate tracts of South 
Europe itself and from the islands of the Mediterranean and the At- 
lantic, adjacent to Africa. For some years the quicker transit of steam 
navigation has permitted supplies to be drawn from a greater distance 
than formerly, and both Europe and America have, in consequence, come 
to be very largely supplied by the West Indies. The great success recently 
of the fruit trade of these islands has given a useful suggestion of India’s 
possibilities. There would seem every chance that a large trade may in 
the future be done in exporting some of the fruits of India to Europe, more 
especially the thin-skinned Bombay pomelo. \Gf. Ferrari, Hesper., 
1646; Jonston, Dendr. Hist. Nat. de Arbor., 1662, 10-27, pi. vi-xviii. ; 
Commelyn, Hesper., 1683, 1-47 ; Salmasius, PUn. Exer,, 1689, 666-77 ; 
Leconite, Beschr. Keyser. China, 1698, 79 ; Sterbeeok, Citfimlt., 1712, 
1-60, 66-181 ; Volkamer, Numb. Hesper., 1708-14 (2 vols.) ; Clarioi, 1st. 
delle Piante, 1726, pt. iv., 593-751 ; Rumphius, Herb. Amb., 1750, ii., 
tt. 24-35 ; Forster, PI. Esc., 1786, 35 ; Gallesio, Traite du Citrus, 
1811; Macfadyen, Citrus of Jamaica, in Hooker, Bot. Misc., 1830, 
i., 295 ; Targioni-Tozzetti, Cenni Storici, etc., 1853 ; also Review 
of same by Bentham, Journ. Hort. Soc., 1855, ix., 133-81; Risso 
et Poiteau, Hist, et Cult, des Orangers, 1872 ; De Candolle, Orig. Cult. 
Plants (Engl. transL), 1884, 176-88; Belong, Cult. Citrus in California, 
1900;] 

History. — So much has been said on the history of the species of vitrus in 
the works above indicated, that it seems ahnost superfluous to attempt a 
review of the more interesting particulars, except such as have a practical bearing 
on India. The Sanskrit and Chinese records of the properties and uses of these 
plants carry our knowledge back to a time prior to the first mention of the 
European tradition of the Carden of Hesperides, -with its golden-coloured and 
beautiful fruits, whatever these may have been. [C7/. Susruta, Ayurvida, 
(d’Hanvantaxe) ed. Hessler, 1844, iii., 179.] 

It seems fairly certain that the citron fruit had been carried to Europe 
by traders long before the attempt was made to cultivate the plant thei’e. 
It was valued as a perfume and also used to protect clothes from insects. 
Pieces of certain imported coniferous woods were similarly so employed, and 
the Romans appear to have supposed that the friiits brought from Media were 
those of the self-same plant as the scented cedron wood. There can be little 
doubt, therefore, that the modern word Citrus was derived from Cedron and 
owes its origin to the circumstance mentioned. 

Theophrastus (about 360 B.o.) calls it the Malum Midicum or Molum As- 
syrianurn, arid tlaxiB may be viewed as confirming the early traditional source 
of the Citron. But he speaks of it as raised from seed sown in vases and seems 
to be alluding to that instance from hearsay, as the practice with the Modes, 
rather than to be narrating a custom followed by the Greeks. There is, how- 
ever, an amusing story contained in a fragment of the comedy of the Antiphanes, 
quoted by Athenseus, which, if it can be trusted, would suggest a possible much 
earlier cultivation in Europe than can be established by direct historic facts. 
So again the compilation known as the Geoponica (prepared in the 10th century) 
is supposed to be quoting certain authors who describe the cultivation of the 
citron several centuries before Christ, but here again it is perhaps hardly de- 
sirable to put much confidence in these writers. It may thus be affirmed that 

318 


CITRUS 

History 


LIMB AHD POMELO 

direct evidence of cultivation in the gardens of the EiOmans does not exist prior 
to the first century of our era. 

Palladius (De re Rustica, iv.,10), who lived possibly about the fifth century (a.b.), 
narrates the methods pursued by him in cultivating the plant in his Sardinian and 
Neapolitan possessions, so that its cultivation in Italy by the 3rd or 4th centuries 
may be accepted as having been fuUy established, though for many centuries the 
progress made hr Europe was but slow, down to the 11th or 12th centuries. 

It may be said that while the orange is indigenous to China, and the limes Derivation of 
to India, that the citron originated very possibly in Persia and Media, while the Citron, 

lemon is so closely associated with the Arabs as to suggest its having come 
from Arabia. The Arabs, at all events, carried its cultivation to Africa, Eg 3 rpt 
and Europe. In the 10th century, for example, we read of them conveying it 
from the gardens of Oman to Palestine and Egypt, So also it is generally 
accepted that the fruit held in the hand by the Jews during the Feast of 
Tabernacles has for many centuries past been the citron. Bisso has, however, 
produced evidence which he thinks goes to show that the Hebrews did not very 
possibly know the citron much before the beginning of the Christian era, hence 
he contends that it was very likely not the fruit so used by the early Jews. 

Other writers have, however, contended that the Jews were scarcely likely 
to have changed the symbol and yet retained the ceremonial. And it is, more- 
over, well known that a close relationship subsisted for many centuries between 
the Hebrews and the people of Media and Persia, so that there is no reason why 
they should not have known of the citron long before the Bomans. There is, 
however, a long interval between the first European classic references to the 
plant and the detailed accounts of medicinal and horticultural writers. To 
bridge over this gap, Loret assumes a knowledge in these plants, possessed 
by the Arabs, Jews and Egyptians, very much more ancient than the earliest 
historic record. For example, the earliest Arab and Persian writers who knew of 'Writers, 
the citron and lemon are : — Serapion {De Simpl., i., 1) and Bhases {Gont., i., ult. 
i., 219), who describe the former, while the latter is alluded to by Ibn Baithar. 

Avicenna (De Med., ii., 2, 116, 433)— the author most frequently cited — apparently 
confused these plants. [(7/. Faulus JEgineta. (Adams Comment. ), 1847, iii., 472.] 

The orange was not kno-vm until much later than the citron or lemon. 
Targioni-Tozzetti tells us that it was conveyed from India to Arabia about the 
9th century. We have no knowledge of its having reached Europe for a couple of 
centuries later, when it seems to have been carried by the Moors to Seville. In 
the 13th century we read of its cultivation at Palermo and Borne. But, according 
to the most generally accepted opinion, the bitter orange reached Europe before 
the sweet. Lecomte says that the Portuguese claim to have taken the sweet 
orange from China to Portugal somewhere about 1646. 

It is remarkable that many of the Indian authors, who might be expected ladian Autliors. 
to afford useful historic particulars regarding the citron, lemon and orange, are 
silent regarding these plants. Marco Polo makes no reference to them, but V arth^ma 
(Travels (ed. Hakl. Soc.), 1863, 190), who in 1810 visited Cananor and subsequently 
Ceylon, speaks of the sweet oranges (melangoli) of both places, and says of Ceylon 
that they were the finest in the world. Vertomannus (Voy., in Hakl. Voy., 1811. 
iv., 677), a gentleman of the city of Borne, who also visited Cananor and Narsinga 
in 1503, says the “ soyle beareth neyther wheate nor vynes, or fewe other fruites, 
except Oranges and Gourdes.” Baber (Memoires, 1519 a.b., 327-9) mentions nine 
different kinds of citriiN, as Imown to him. This is the earliest complete stat-emeiit 
regarding Indian cultivation. The Airt-i-Akbari, written 1690, amplifies some of 
the particulars given by Baber, but adds nothing very material. [<7/. Bloohmann, 
transL, i,, 69 ; also Jarrett, transl., ii., 124.] The Emperor Akbar, we are told, 
encouraged the cultivation of all fruits and brought expert gardeners for that 
purpose from Persia and Tartary, who doubtless carried to India with them all 
that was good and desirable in the way of new fruits from their own countries. 

Linschoten ( Voy. Ml. Ind.- (ed. Hakl. Soc,), 1598) makes frequent mention of the 
oranges, lemons, etc., of India, Ceylon and other countries visited, but in such 
language as to imply that his readers knew everything about them. Bheede, Wild 
on the other hand, who, in 1686, figured and described the plants of Malabar, 
and thus practically of Cananor, makes no allusion to the orange or the lime, 
while Herbert (Travels, 1677, 333) speaks ih the highest terms of the oranges 
and lemons of Mangalore : in the case of the oranges, “ the rind,” he tells us, 

“ was no less pleasant than the juic©.” A centxiry or so later Bheede and 
Herbert were followed by Bumphius, who gives a full description of several 
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oranges, lemons and pomelos. One or two of these he speaks of as wild. Tlie 
OWna. s-weet orange, however, he regarded as a native of China, but adds, “ some con- 

sider it a native of Amborna.” Numerous writers refer to the efforts made in 
India to improve and increase the orange and lemon supplies of that country. 
There need, therefore, be little cause for sm'prise that the oranges of Cintra 
Cintra. should have reached India even before Baber’s time. Dr. Hunter long years ago 

suggested that the name for one of our best-known forms of orange, viz. sengtereh 
(of Baber) or santara (as it is nowadays called), was but a Hindustani corruption 
of Cintra, thus indicating its having been brought from Portugal. The name 
arirnnthtm given by botanists to the orange does not come from auram gold, but 
is derived from the Arabic ndrandj. This became ndrendj {iiarang) in the Persian, 
and its equivalent in Sanskrit is ndgaranga and in the Hindustani ndrangi. Names 
that begin with nar generally denote fragrance. The name orange came to English 
through the Moors, and became in Spanish, in Portuguese, arancio 

in Italian, oranger in French, orangenbaum in German, and the like. [Of. Ligon, 
Hist, Barbados, 1657, 69; Terry, Travels E. Ind., 1665 (ed. Havers), 343 ; Ovington, 
Voy. Sicratt, 1689, 423 ; Le Comte, Mem. de la Ohine, 1696, i., 173 ; also Bret- 
sehneider review. Hist. JSurop. Bot. Disc, in China, 15 ; Forster, PI. Esc., 1786, 35 ; 
E.I.O. First Letter Booh, 81 ; Wise, Hindoo Medicine, 191 ; Wiesner, Die Rohst. 
des Pflanzenr., i, ; 653, ii. ; 584, 631 ; Joret, Les PI. dans VAntig., 1904, 282-3.] 
:p.E.p,, C. aurantium, imn. ; M. Br. Ind., i., 516 ; Eoxbtirgli, FI. Ind., 

ii., 335-48. 392 ■ Woodrow, Noie on the Oranges and Lemons of India, 1890 ; 

Orange. Deman, Relative Merit of StocJcs on which to Bud Oranges, tf.8. Dept. Agri. 

Bull., 1891, No. 4; also Division of Pomology, Bull. No, 1, 57-87 ; Rept. Settl. 
Amherst, 1891-2, 47-50, 160-1 ; 1896, 24-5 ; Kew Bull, 1894, 117-9 ; 1895, 
266-71 ; Webber, Fert. of Soil as affecting the Orange in Health and Disease, 
in D.S. Yearhooh Agri. Dept., 1894, 193-202 ; Stephen, Supt. Gov. Gardens, 
Nagpur, 1899 ; Mukerji, Handhooh Ind. Agri., 1901, 490-2 ; Aaronsohn 
nnd Soskin, Die Orang. von Jaffa, iixDer Tropenpflanzer., 1902, vi., 341-62 ; 
Cooke, FI Pres. Bomb., 1903, i., 190-1 ; Dutbie, FI. Upper Gang. Plain, 
1903, 141-2; The Bitter (or Seville) and also the Sweet Orange. 

Bitter. The bitter (or Seville) orange, tbongb sometimes spoken of as indi- 

genous to India, is there very little cultivated. The so-called wild, or 
perhaps only fully acclimatised plants that have been recorded as met with, 
are hotanically nearer the sweet than the bitter (or marmalade) orange. It 
seems highly probable, on the other hand, that at least some of the forms 
Sweet. of the Sweet Orange came to India via Assam, the route along which many 
other Chinese plants have passed westward into Hindustan. There may 
he said to be four or five chief centres of Indian orange production : — 
Sylhet in Assam ; Nagpur in the Central Provinces ; the lower ranges of the 
Eastern and Central ffimalaya (Sikkim, Nepal, Garhwal and Kumaon) ; 
Delhi in the Panjah ; and the Deccan and South India (Poona, Coorg, etc.), 
chiei Kinds. Bonavia speaks of four chief races of this fruit, viz. (1) the Santara (a 

word which he writes “ Siintara ” and regards as of Sanskrit origin and 
not (as stated above) a corruption from Cintra) ; (2) Keonla, or the 
common naringi, produced here and there all over the country in gardens, 
not special plantations ; (3) the Malta or Portugal — the blood-orange, 
introduced in 1852 and now fairly successfully produced at Gujranwala 
and also in gardens at Lucknow ; and (4) the Mandarin of some writers 
(C. nobif/is, var. 'inaffor), a native of China and Cochin-China and the 
Tanjerine {C. noMUs, var. minor). Both these are occasionally met 
with in gardens but can hardly be regarded as important Indian fruits, 
although one of them appears to have been crossed with the santara in 
producing an orange commonly met with in some parts of the Deccan 
and South India, which is sometimes called “ Indian Mandarin.” 

Santara. The santara or sungtura {ndgaranga of Sansfait) is by far the best 
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quality, and may be said to be distinguisbed by its yellow colour and 
loose sldii or jacket. This is tbe orange of tbe special Indian plantations 
where orange-growing becomes an important industry. But there would 
appear in India to be several very distinct forms of the santara, due very 
possibly to peculiar methods of cultivation or special climates. The Races, 
distribution of the races of santara orange might be given as follows : — 
in the north, Nagpur, Delhi, Alwar, Gargaon, Lahore and Multan ; in 
the west and south, Poona, Shevaroy, Ma^as, Coorg and Ceylon ; in the 
east, Nepal, Bhutan, Assam, Khasia and Burma. 

The Sylhet or more correctly the Khasia orange is the best of gyiiiet and 
the series, and it may be described as the fruit known in Europe as the Khasia. 
China orange. One of the most useful papers on this subject is that china orange, 
by C. Brownlow {Journ. Agri.-Hort. Soc. hid., 1869, 372, briefly reviewed 
in the Dictionary). The Sylhet orange, he says, is invariably raised 
from seed, and the plants come into bearing in four to six years. It 
is believed that the seedlings do better than grafts or buddings, though 
the latter come sooner to maturity and afford a more uniform quality. 

"When grafting is pursued the stock iisually employed is the lime, and 
some say the vdld plant is preferable to the cultivated. 

Since the present article was penned, B. 0. Basil has contributed Khasia. 
{Agri. Journ. hid., 1906, i., pt. i., 62-7) a most interesting account of the Hills. 
Khasia hills orange and its cultivation, for which space can only be found 
for the merest abstract. The area -where produced, he observes, is com- 
prised ivithin one hundred square miles. The plantations commence on 
the plains and rise to an elevation of 1,500 feet. The gardens extend 
thus for some distance into the interior along the deep valleys which cut 
up the southern face of the Khasia hills. From that narrow tract of 
country is drawil the bulk of the oranges consumed in Bengal and Assam. 

The great earthquake of June 1897 destroyed, however, a large number The Earthquake, 
of the orange gardens, many of the most productive of which lay on the 
banks of the hill streams and owed their fertility to the silt left by the 
annual floods. The orange is said to do best on limestone soil. The 
Khasia people recognise only one variety, though they admit a wide range Limestone 
in quality exists — dependent mainly on soil and the aspect of the garden. 

The special merits of individual plants are not perpetuated owing to the 
almost invariable habit of raising stock from seed. The fruits with thick Raised by seei. 
rind are preferred even though the pulp is less juicy, because they stand 
handling better. So also late ripening is advantageous in point of price. 

Basil’s account, it may be observed, differs here and there very 
slightly from that given by Brownlow. Seedlings, he says, are trails- Transpiantmg. 
planted when two or three years old, and during May and June. A hole 
is made and the young plants deposited at distances approximately of 
10 feet apart. Manm’e is never used. By the end of the rains a number 
of shoots have usually formed, and in time one of these is preserved, and 
the rest, as also the parent stem, removed. The plants begin to bear in come into 
eight to ten years and the duration is uncertain owing to the ravages of semug, 
the borer insect, which destroys large numbers of plants annually. The 
orange season commences in November and closes in March. The export season, 
is in the hands of Bengali traders, who mostly live in Sylhet, hence the 
orange being often spoken of under that nam.e. The usual wholesale 
price is from Rs. 10 to 20 per “ hundred,” equivalent to about 2,300 fruits. 

The supply intended for Bengal is taken down to Chhatak. If carefully 
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arranged on a trellis, no two fruits being allowed to toncli eacb other, and 
then suspended from the roof of the house, the fruit may be preserved 
for months. 


Supply in Cold 
Season. 


Possible Hot- 
season Supply. 


Wagpur. 


'Oareful 

Cultivation. 


Budding on to 
Iiimes. 


Pull Bearing. 
Two Crops. 
Seasons. 


Later than 
Sylhet. 


Manure. 


High 

Cultivation. 


Influence! ]of 
Budding.’ 


This orange is conveyed by boat to Calcutta, where it is sometimes 
spoken of as kamld-nebu, from which circumstance Prain thinks it may 
be inferred the orange was derived from the kingdom of Comilla to the 
east of Calcutta, and not from Upper India. There is but one complaint 
in Bengal against the present supply, namely that it comes in the cold 
in place of in the hot season. This has led to numerous efforts, with 
indifierent results, to obtain a second supply of equal merit from other 
localities. In Kullu, for example, the fruiting season is much later, and 
an effort has accordingly been put forth to send supplies to Simla in 
April and May. 

Nagpur. — Mr. J. H. Stephen, Superintendent of the Government 
Botanic Gardens, Nagpm*, published in 1899 an instructive account 
of the production of oranges in the Central Provinces. Mr. A. Ross, in 
a letter published in Eirminger (Z.c. 277), furnishes other particulars 
of interest. Stephen inspected several large orange plantations and 
found that where carefully cultivated and liberally irrigated the trees 
were healthy and fruited freely ; where neglected, the yield was so low 
that the gardens were not remunerative. In every instance the plant 
grown, was the Nagpur suntra budded on the sweet lime. This is believed 
to produce a thinner skin and a sweeter and more luscious fruit than when 
budded on the citron or jambiri. The Sylhet system of raising from seed 
seemed nowhere to be followed, because it is believed that such plants 
take from fifteen to twenty years to come into bearing. The lime is sown 
in January to March, and when a year old the budding of the orange is 
made on the seedlings. They mature in the sixth or seventh year, and 
in about nine to twelve years are in full bearing; after that date they 
decline. In Nagpur the orange yields (or can yield) two crops a year. 
The plants flower in February to March, and the fruit is ripe in 
November to December or January. The second flowering is in June 
to July, and the fruit ripens in March to April. The oranges of the 
second crop are the sweetest, and, coming as they do at the beginning 
of the hot season, are much valued. These are plucked green, and thus 
are rarely allowed to change into the characteristic yellow colour of the 
other crop. On this account some writers have regarded them as being 
bergamot oranges. 

About the middle of May the roots are exposed and the plants 
manured (according to Ross, the roots are exposed and the manure given 
in October). Pruning is unknown in the Nagpur groves, and, except to 
be watered freely in the hot season, the plants receive little or no further 
attention. R. 8. Joshi, Rai Bahadur, has just published an account of 
the orange cultivation of these provinces {Agri. Journ. Ind., 1907, ii., 
pt. i., 64-9) which will be found to richly repay perusal. In the details 
of cultivation he makes, to all intents and purposes, the same facts as 
already exhibited. He urges the necessity for high cultivation, especially 
on soils with a liberal supply of lime, and reaffirms belief in budding. 
“ The stock generally used,” he says, “is the sweet lime {mitha nitnhu), 
but the common citron (zamhuri) is also very often utilised. Buds of 
the orange grafted on the latter stock produce trees which yield fruits 
with a very loose sldn, whilst those on the former stock have a more closely 
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adhering jacket, showing’ that the stock has a distinct influence on the 
bud. The loose-jacket oranges are preferred for local consumption but 
are not so good for export, as they do not stand carriage well- Trees 
raised from citron stock come into bearing more quickly and have a 
somewhat longer life, but the fruit from the sweet lime is sweeter and 
has a thinner skin.” 

Speaking of the diseases of the orange, Joshi says that in Nagpur Dispaaes. 
the most serious is caused by a fungus which results first in the withering 
of the tips of the branches, the rot gradually extending down till the whole 
tree is destroyed. The produce of the Nagpur gardens goes mainly to E.u^'orta to 
Bombay, but recently Calcutta has drawn on the Central Provinces. If 
the late crop could be made a special feature, it seems probable the Nagpur 
:supply would be much appreciated by Bengal. 

Delhu — The oranges of this locality are inferior to those of Sylhet and Delhi 
Nagpur. The rind is thick and the juice relatively poor, both in flavour 
and quantity. The supply of the so-called Delhi orange, which, in ad- 
dition to meeting the local markets of the United Provinces and the Panj ab 
is to some extent drawn upon by Bombay, comes from the neighbourhood 
of Delhi itself and from Gargaon, Saharanpur and Alwar, etc. Nepal, 

Garhwal and Kumaon produce small but sweetly flavoured santara smtam 
•oranges. Dr. Bona-via tells us that the sweetest orange he ever tasted 
was grown in Nepal. 

Poona. — Woodrow wrote a useful report of the orange cultivation Poona, 
of Western India which was published by the Director of Land Records 
in 1890, and subsequently epitomised and amplified by Cooke. In 
addition to the santara orange, the Udu of the Deccan is largely produced. 

This has often a malformation in the form of a supplementary series of 
pips near the apex. The Mozambique orange and also the Mandarin, Hybrid 
or what is so called {Ml Iddu), are frequently met with. Indian Mandarins 
are good to look at but inferior in flavour, and, as already observed, the 
Idl Iddu is probably only a hybrid Mandarin. 

The Coorg, Mysore and Nllgirl oranges are much spoken of, and Coorg, 
■constitute the chief supply of the city of Madras. The Coorg is the Mysore and 
form most in demand. It seems a cross between the ordinary santara 
and the Maltese. Mr. Gustav Haller {Agri. Journ. Ind., 1906, i., pt. ii., 

127-9) has very recently written a useful account of the “ Orange Cul- 
tivation in Coorg.” The method of cultivation he speaks of as very 
:simple. Seeds are sown in nurseries, where the plants remain till they are Rajed from 
one or two feet high, and are then transplanted 18 to 20 feet apart. The 
only subsequent attention given is to protect the plants from damage by 
cattle and to keep the fields clean. At six to seven years the first crop is Bearing, 
picked ; and if success is to be attained the plants must now be manured, 
but very little is usually done in this respect. The flowering seasons are 
October to December, and again April to June. The fruits of the former Sea-sons. 
are of little consequence, as they do not ripen properly and constitute 
the so-called monsoon crop, for which there is little demand. The other 
crop is of great value, is harvested from January to March, and is known 
as the hot-season crop. The average duration of the plants would appear 
to be about thirty years. Lastly, Haller discusses the diseases and Diseases, 
pests of the orange, and mentions a Loi'anthus parasite and the borer 
beetle as being the most prevalent. 

Trade in Oranges.— It is quite impossible to furnish any particulars Trade. 
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as to the extent of tlie trafi&c in these fruits. They do not appear sepa- 
rately in either of the records of internal traffic or external trade. In 
the Administration Beport for 1901-2 it is stated the exports 

from that province came to 74,000 maunds, valued at Rs. 2,80,000. But 
we have no information as to the area and 3deld for the whole of India, 
and therefore the total production cannot be even conjectured. The 
suggestion has been made above that India might with advantage follow 
the lead given by the West Indies, and look to Europe and even America 
Surplus stocte. as hopeful markets for the profitable disposal of surplus fruits. Before 
this can be seriously contemplated production must be put on a more 
certain basis than at present, and this is not likely to be accomplished until 
European planters of India are induced to become orange growers. Some 
few years ago (1894-5) a few parcels of Kagpur oranges were sent to London. 
Experimental Messrs. W. Hutchinson & Co. reported on these. The brokers pronounced 
Parcel. Valued the oranges at 3d. 

apiece. They arrived when the supply of oranges from other countries 
had come to an end, and were thus much appreciated. The supply was, 
however, discontinued, and never seems to have been again renewed. 
To organise and maintain a foreign market an unfailing supply of a fixed 
quality must be assured. This would mean increased production with the 
definite idea of export. The demands of the local markets seem to absorb 
the present supplies, and the profits of production are sufficiently high, it 
might be conjectured, to have tempted increased cultivation. 


D.E.P., 
ii., S49. 
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Habitat. 


Introauction 
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DistribxitiGn. 


C. decumana, lAnn.; FI. Br. hid., i., 516; Tussao, .FZ. Anti., 
1824, iii., 73-4, pi. 17, 18; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soe., 1855, ix., 172. The Shaddock, Pomelo, Pumelnose (pampeh 
mousse, Fr.) ; the maha-nihu, hcctdvi-nebu, sadaphal, ckahotra or cTiuhotura, 
hator-nebu, hijoro, papanas, homhalinas, pumphm'ds, etc. It has no 
Sanskrit name. It was known to the early Dutch traders as Pompelmoes 
( z= pumpkin-citron), hence some of the modern names. It reached 
India and Ceylon in the 17 th century. 

The pomelo is presumed to be a native of the Malay Archipelago. 
Introduced into India and Ceylon from Java, hence the name hatdvi- 
nebu; carried to the West Indies by a Capt. Shaddock. Rumphius, fol- 
lowed by Roxburgh, w^as the first botanical author who described this fruit, 
although the suggestion may be offered that the Pomum Adami Commune 
(or Black Lemon) of Ferrari and also of Oommelin bears a strong resem- 
blance to the pomelo. It is certain that neither Baber (1519) nor Akbar 
(1590) allude to it. Buchanan-Hamilton studied (1807-11) the districts of 
“ Dina j pur, Rangpur, Paraniya, Bhagelpur, and Bihar, and the cities of 
Patna, Shahabad and Gorakhpur. Upon each of these he submitted, to 
the Government a voluminous report,” but only one, viz. Dinajpur, was 
ever published, as written by the author, and that not until 1833. He 
there says that this plant was known as batabi, but that it could scarcely 
yet be said to have made its way from the gardens of the Europeans 
{Stat. Acc. Binaj., 1%&). In 1897.1 personally explored a considerable 
portion of the districts of Dinajpur, Rangpur and Bogra, and may 
safely affirm that no village exists now without its pomelo trees. In 
India and Burma at the present day, it is, in fact, one of the most common 
of fruits, but more especially so in Bengal and South India than in the 
United Provinces, the Central Provinces or the Panjab. The best quality 
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is tlie tMn-skiiined Bombay pomelo, hence the South Indian name of Bombay 
bombalinas. Pomelo. 

It is a favourite with the Natives of India, the pulp being either white 
or red, according to the variety grown. The best fruit is to be had about 
Christmas time, but certain qualities may be got very nearly throughout 
the year. In Bengal the season is August to December. The name seaaoa. ; 
“ Pomelo or Pompoleous ” (in Cape Colony, Pomelnose) is usually 
given to the large-sized fruit, “ Shaddock ” to intermediate sizes, and 
“ Forbidden Fruit ” to small forms. The cells of the pulp are very large 
and naturally separate from each other — a peculiarity that has led sorlie 
people to speak of it as the “ Grape Fruit” or “ Grape Orange.” The 
separated pulp is largely eaten in India as salad. The Bombay pomelo 
is the one that should be most cultivated and exported. It may be 
raised from seed sown in February, or by budding in February to March Propagaiion. 
on the common lime, or by layers made in pots supported high among 
the branches. Seedlings take longer time' to come into bearing than 
layerings or buddings, and are less certain. 

The exports from the Bahamas, Cuba, Jamaica and Florida to the Bsport®. 
United States have recently, assumed considerable importance. The 
traffic from the Bahamas alone was in 1902, 728,000 fruits. This shows 
what might be done were India to commence to export Bombay pomelos 
to the United Kingdom. 

C. medloa, Linn.; FI. Br. Ind., i., 514. There are many very D.EiP., 
distinct forms of this species met with under cultivation in India. Of ii*, 349-58. 
these, the following abstract of the voluminous information available 
may help the reader to discover the special details desired : — 

1. Var. mediea proper. — The Citron, Adam’s Apple, etc. Bears many names Citron, 
in the vernaculars of India, such as hvjaura or bajauri and bijori (suggestive of 

the province of that name in Kafaristan which Baber tells us was famous for 
its citrons even in 1519), limbu, nimbu (or bara nimbi/,) turanj (its Persian name), 
honsa nebu, beg-pura, balank, mavalung, etc. Its Sanslcrit names are mdtulunga, 
phalapura and vijapura. Is said to have been fotmd wild in Chittagong 
(an opinion not alluded to in Pram’s Bengal Plants) ; by others it has been re- 
ported as wild in the Khasia and Garo hills and also in Kumaon. 

The Citron is cultivated sparingly in the warm moist regions of India, Ouiuvatioa. 
one form being so large as to resemble a pomelo (is possibly the Poncire 
citron of Europe.) Another is the fingered citron, a curious fruit that 
Bonavia recognises in some of the decorative designs of Assyria. It ^ 
seems to he intimately associated with most of the weird fables that gravi- 
tate around the Citrus. The citron is best propagated by seeds or layers. 

Firminger alludes to the fruits being in iiBsam ripened yrithin earthen 

jars before being removed from the tree. A similar practice may 

have originated the stories of citrons in the form of human faces, 

owing to the fruits having been grown within moulds of the desired < 

form. 

2. Var. Limonum or Lemon. — The word lemon comes from the Arabic limun, 
and through the Persian became the Hindi limu, limbu or nimbu. It is speci- 
fically known to the Indian people as the pahari (hill) nimbu, karna (or korna) 
nebu, kimti, meta-limhu, ihora-limhu, and as the Tcalambak of Arabic and kaUnbak 
of Persian. 

The wild form of the lemon has not been recorded as met with in 
India — the plant mentioned by Royle-, Madden and others was more 
probably the lime than the lemon. Lembiis are, however, fairly ex- 
tensively cultivated here and there all over India. Still, the true lemon 
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is liardly one of the regularly grown fruits, in the gardens of the people 
generally, hut rather of the weU-to*do and the curious. 

3. Var, aeida; Kew Bull., 1894, 113-6, 177-82 and pi. ; the Sour Lime of 
India. — This is the lemon of most popular writers, and is tmdoubtedly a native 
of India. It is the true nibu or nehu, ninibu, lihu, etc., and is the jamhiri of 
Baber, the jamhira, lim/paka, nimbuka, vijapura and vijaka (according to Dutt) 
of the Sanskrit authors (Susruta (ed. Hessler), 1844, i., 86). This is the plant 
usually met with in a wild state in the warm valleys of the Himalaya. There 
are numerous cxiltivated forms of it, the two chief being a round lime {pdti-nembu) 
and a long lime {hdghzi (kaguji) -nimhu or thin-skiimed nehu). The thin-skinned 
limes of Jaunpur and Azamghar are celebrated. Then there are in addition 
the pati or small rovmd lime, the gord or oval fruit, the GJiini-gora, which much 
resembles an orange, the Icdniurdli, a very large lime, the khatta of Upper India, 
the Bajoura limes — a sort of citron-lemon, the gungoU and Bihari and many 
others. 

The Soul’ Lime is easily reproduced by layers or seeds, the finer qualities 
being budded on the commoner and hardier wild stocks. The wild 
lime is, in fact, the chief budding stock for all species of orange, lemon 
or citron. The juice of this fruit is universally used for flavouring soups, 
curries, fish, etc., since it imparts a pleasant acid taste and agreeable 
flavour. It is also largely used in domestic medicine. The small sour 
Hmes are extensively employed for sherbets and in the manufacture of lime- 
juice, and the large ones made into various preserves. Baber refers to 
several forms of lime, so that we have abundant evidence that they have 
been known and valued in India for many centuries. 

In the West Indies the lime is specially grown in Montserrat, 
Dominica, Jamaica and Trinidad on account of the juice — the lime-juice 
of commerce. The reader will find a highly instructive paper on the 
West Indian Lime Industry, written by A. J, Brooks (Journ. Roy. 
Hort. Soc., 1907, xxxii., 172-88). It will be found to deal with the 
following among other subjects of interest : — History, Cultivation, Pests, 
Fruiting, Essential Oil, Eaw Juice, Concentrated Juice, Citrate of Lime, 
G-reen Limes, Improvement of the Lime, etc. Brooks informs us that 
“ the juice is exported in its natural or ‘ raw ’ state, or as ‘ con- 
centrated ’ juice, the latter being one of the chief sources of citric 
acid.” There would seem no good reason why India might not parti- 
cipate in this trade, 

4. Var, Limetta or Sweet Lime of India — the santara nibu, mitha-nibu, 
amritphal, elemitchum, thanbaya, etc,, and the madhukarkatika of Sanskrit. 

Wight regarded the sweet lime as indigenous to the Nilgiri hills. 
It was known to Baber, who apparently did not much appreciate sweet 
limes or sweet oranges. In the Turki copy of his Memoirs there is a 
footnote -written by his son Humaiun to the efiect that Baber’s dislike 
to the amratpkal was “ a consequence of his having been long and much 
addicted to the use of strong drinks, whence he naturally did not like 
sweet things.” It has, however, very little flavour except that of sweet- 
ness, but being in season in August to October, when oranges are not pro- 
curable, it is much appreciated by many persons as a cooling and refreshing 
fruit. But it seems highly likely that the sweet lime has by many writers 
been frequently confused with the bergamot or green orange. It is eaten 
fresh, or after being preserved or cooked. 

The sweet lime is very largely employed by the Delhi orange-growers 
as a stock on which to bud the santara orange, and this circumstance may 
to some extent account for the peculiar flavour of the best Delhi oranges, 

Uojnc/us/o/?.— It has not been found possible to afiord space for more 
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tliaii the merest outline of this subject. Details of cultivation, of the 
diseases to which the various species are liable, as well as of their re- 
spective industrial and medicinal uses, have had to be all but omitted (see 
Vinegar, p. 1110). Consult the Fharmacogra’phia Indica for therapeutic 
facts, and for particulars regarding the perfumes, Gildemeister and Hoff- 
mann’s Volatile Oils (1900, 460-85) ; as also the admirable paper by Biu'gess 
and Child in the Journal Society Chemical Industry (December 1901). 

The cultivation of oranges, lemons, pomelos and limes of India, if 
organised on a more extended and systematic fashion than at present, 
would of necessity involve full advantage being taken of each and every 
profitable outlet, such as the preservation of the fruit (candied), the pro- 
duction of lime-juice, and the manufacture of perfumes and oils (citral, 
bergamot, neroli, etc., etc.). The “ oil of lemon” is one of the chief 
industries of Sicily. The summer crop is exported as fresh fruit, the 
autumn or winter crop is manufactured locally into the juice and oil for 
which that island is famed. But it is regarded as very injurious to allow 
a tree to fruit twice a year, and hence the December crop is, as a rule, 
preferred. The lemon begins to yield when five years old. 'When fifteen 
to twenty years it gives 1,000 fruits, and when full grown may afiord from 
3,000 to 5,000. In the production of oil and juice, the fruit is cut into pieces, 
the pulp scooped out from these, the peel soaked in water for an hour 
or two, and then pressed by hand over a sponge in order to separate the 
oil. If candied peel is to be prepared, only half the oil is so expressed, 
otherwise as much as can be squeezed out is taken, and the waste peel 
given to cattle. The pulp is pressed for juice and the residue used as 
cattle food. Such is in brief the process usually adopted in the preparation 
of lemon oil and lemon juice in Sicily. 

If an Indian industry were therefore organised, a large share in the 
profits of cultivation would have to be derived from these and other 
sources. Much care ■would have to be expended in selecting the best 
stock and in ascertaining if the lime, in place of the lemon, would meet 
all the necessities of trade. The lime would in all probability be better 
suited to the climate of most districts of India, but there exists a wide 
range of forms from which to select. To organise an export traffic in fresh 
fruit, it would be indispensable to have special shipping arrangements, 
since the fruit would be greatly injured if consigned to the hold along 
with mixed cargoes. Quick transit, careful packing, and good storage are 
essential to success. \Cf. Kew Bull., 1892, 108 ; 1894, 114 ; 1895, 266-71.] 

CLAYS, BRICKS, POTTERY, ETC.-Ceramie Ant and 
Wares. — Montgomery Martin, Hist. B. Ind. (compiled from BucL.- 
Ham. Hefts.), 1838, i., 347-9, 535-6; ii., 165, 167-72, 256-7, 948-55, 
'"••pi. xiv. ; iii., 208, 681; Mallett, Rec. Geol. Surv. Ind., 1889, xxii., 
T39-48; Holland, Rec. Geol. Surv. Ind., 1905, xxxii., pt. i,, 104. 
The gil, chihni, chihita, mati, sangi-i-dalam, Mli-munnu, tannah, krishna 
mirtika, etc. 

Sir T. H. Holland, Director of the Geological Survey of India, in his 
Review of Mineral Production (l.c. 104), observes that “no statistics 
approaching any degree of completeness are obtainable to show the extent 
of the undoubtedly great industrial value of the clays in India. They 
include the common clays used all over the country for the manufacture 
of bricks, tiles, and the cheaper forms of pottery ; finer varieties, used 
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for glazed pottery, wHcL. in places has obtained a reputation for artistic 
merit ; fire-clays, raised in considerable quantities on some of the Gond- 
wana coal-fields ; and fuller’s-earth, which is mined in the Central 
Provinces and in Rajputana.” In these brief sentences Holland has 
furnished the chief kinds of clays met with in India. In the remarks 
that follow, these will be severally dealt with, except that, a.s a matter 
of convenience, the clays used for all kinds of pottery (unglazed, painted 
and glazed) will be taken up last instead of second : — 


Bricks and 
Tiles. 

History of 
European 
Production. 


Early Indian 
Production. 


Three Kinds. 


Strength and 
Durability. 


Machine-made. 


k and Tile Clays. — Until the middle of the last century 
it was thought necessary to import bricks from England, and that pre- 
judice served to destroy the hopes of Mr. George Macdonald, who in 1866 
became virtually the pioneer of European brick-making and pottery in 
India. He failed disastrously to interest the Government engineers and the 
building trade in the jmoducts of his factory at RanigaiiJ (Raneeguuge). 
In 1881 Mr. J. H. Glass directed attention to the Jabbalpnr suppHes, and 
as a consequence the Geological Department deputed Mallet to inquire 
into the clays of the Central Promnces, the result being that the claims 
of Umaria were urged very strongly. It was pointed out that Gondwana 
clays were abundant, coal and fire-clay on the spot, felspar obtainable 
within four miles, while chalcedony might be collected in the Mahanadi 
near Chanclia. Messrs. Bimn & Co. had meantime founded their potteries 
on the very spot wdiere Macdonald failed. It is said they now turn out 
about 30,000 bricks a day, including glazed bricks for bathrooms, and 
blue-chequered damp-proof bricks for stores and godowms. And about 
the time of Mallet’s report they extended their operations by opening 
out their Jabbalpnr works. 

But bricks were used in India long before the arrival of the English, 
and some very old edifices, fortifications, etc., seem to have been con- 
structed with large thin bricks not unlike those employed in ancient 
Europe, Such bricks were recently found, for example, by Dr. Stein 
in the ruins of the stupas, etc., of ancient Khotan, of a date of the 7th or 
8th century. Abui Fazi, the chronicler of the Emperor Akbar’s reign, 
mentions three kinds of bricks, “ burnt, half-burnt, unbnrnt,” and ob- 
serves that the Emperor had fixed the price for these. The first kind, 
he adds, were usually made very heavy. [Cf. Ain-i-Alchari, 1590 (Bloch- 
maim, transL), 1873, 223.] These three grades are met with to the present 
day all over India, and in fact most hoiLses, garden walls, etc., of the 
peasants of India are mainly constructed (when bricks are used at all) 
of sun-dried bricks. But if Indian fired bricks have not hitherto borne 
a very high reputation for strength and durability, it has been upheld 
that the cause of inferiority should more often be sought in the process 
of manufacture than in the material used. A writer in Indian Engineering 
(August 4, 1900) pointed out that in making bricks by hand it was very 
difficult to get the edges sharp and w'ell defined, the only way to obtain 
this being to use none but well-made moulds and to reject at once any 
mould found to Vje in the slightest degree cracked or damaged. That 
difficulty is to a large extent overcome by the use of machinery, though 
an even greater disadvantage at once arises, namely that machine-made 
bricks have to be transported from the brick-field to the building site, 
thus materially adding to , their cost. In India it is usual to manufacture 
hand-made bricks near the place where they are to be used, and it is highly 
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likely, therefore, that the clay employed is not always the best 
that could be desired or discovered,- were a search made a little 
farther afield. Finally, of course, the Indian climate is a very serious 
consideration. 

With regard to Native-made bricks, interesting partic\alars have been pub- 
lished by Hoey [Monog. Trade and Manttf. N. Ind., 1880, 162). He there 
observes that “ good bricks of the size used in Government buildings ai’e sold by 
the fuzawewala at Rs. 7 per 1,000,” whilst the “ imperfectly burnt are called 
tharra, and sell at Rs. 4 per 1,000.” Lucknow, of which Hoey was specially 
writing, is natvu'ally a great brick-burning centre, owing to the lack of stone 
thereabouts. Ornamental bricks, moulded on the face with figures and patterns, 
were formerly made in many parts of Bengal. Good examples are to be seen 
hx some of the temples in Chandemagore and Hughli, but more especially at 
the Kantanagar temple near Dinajpur. In North India, more especially in 
Lahore, carved bricks may be seen in the buildings of the well-to-do. 

It would seem likely, however, that the most hnportant brick-making centre 
•of India is the immediate neighbourhood of Calcutta. Tanks are dug that 
can, as desired, be flooded from the river. A deposit of fine clay is laid down 
and successive floodings are made till a workable bed of clay has been secured. 
Statistics are mifortunately not available as to the extent of production, but 
that the traSic is large can be Judged by the fact that practically all the better- 
class houses of Calcutta are constructed entirely of brick. It is said that the 
largest brick factory in India is that of Akra, near Calcutta, which turns out 
20 to 30 million bricks annually. The Calcutta bricks are, for the most part, 
fired by furnaces, not kilns. [Cf. Min, Bev., 1898, 59.] 

Tiles. — The firms concerned in the manufacture of bricks are also, in 
many cases, producers as well of tiles, pipes, etc. To a very large extent 
machine-made tiles, being lighter, better and more durable, are displacing 
the old heavy clay tiles made by village potters. 

Brick and Tile Works. — It is sometimes affirmed, however, that the 
best tiles employed in India are still imported from Europe, the price 
being Rs. 15 per 100 {Capital, Oct. 15, 1903). In the S. Kanara district 
there were in 1894, 1,097 brick and tile burners and sellers ; also eleven 
brick and tile factories in the town of Mangalore, eight being managed by 
Natives. Mr. Sturrock estimated the annual outturn of bricks at these 
factories to be 300,000, most of which are exported by sea to Bombay and 
other west-coast ports. The manufacturers sell the bricks at Rs. 35 per 
1,000. [C/. Man. 8. Kanara, 1895, 143-5.] According to official statistics, 
the brick and tile works or factories throughout India employed in 1902, 
6,255 persons ; in 1903, 6,435 ; and in 1904 double the number, \nz. 13,781. 
These figures are admittedly open to question since they can hardly include 
the Native brick- makers, but represent rather the personnel of the Brick, 
Tile and Pottery Works run on European methods, such, as those at 
Raniganj, Jabbalpur, Aligarh, Bareilly, Mangalore, Feroke, etc. It may 
be mentioned that at the Raniganj potteries alone over 1,400 persons 
are employed, of whom about one-quarter are women eiigaged in 
porterage. The three tile works of the Basel Mission near Mangalore 
employed 540 hands in 1903, and the three works at Feroke, Malabar, 
650 hands. 

Fullei?’s-earth, also Edible and Medieinal Clays.— 

There is little information of a recent nature on these materials. Ran wolf, 
who travelled in the East (in the middle of the 16th century), mentioned 
of Tripoli that an ash-coloured earth called nalun was employed for washing 
the head, and that another earth called jusahar was eaten by women. 
That sentence might be almost given as true of India to-day. A pale 
329 


Price. 


Jloulded, 


Calcutta. 


Tiles. 


Brick and 
Tile Works 


Persons 

Employed. 


D.E.P., 
it, 861 - 2 . 
Puller's - 
earth. 


CLAYS 

POTTERY-CLAYS 


THE INDIAN CLAYS 


MuU&ai Haiti, 

Edible Eaiths, 


Detergent. 

Weighting of 
Eabrios. 


Eire-clays. 


Pipe-clay. 


Pottery- 

clays. 

Eaolln. 


yellow mild is eaten medicinally, and sold under tlie name Multdni mattk 
An earth, known as sang-i-hasri is said to be imported from Persia and 
used in tonic preparations, owing to the iron which it contains. Saucer- 
shaped chips of partially baked clay are sold in the Calcutta bazar for 
eating. Montgomery Martin {Hist. E. Ind., 1838, ii., 167) refers to a sub- 
stance called hhari eaten by women in Bengal. Hooper {Rept. Labor. 
Ind. Mus., 1905-6, 37-8) gives particulars of 33 samples examined. Silica 
was the largest constituent, eight samples having 80, twelve 70, and six 
60 per cent. The analysis showed that these clays had no food value. 
\Cf. Hooper and Mann, Memoirs As. Soc. Beng., i., No. 12, 249-70.] It 
is probable that all these clays are nearly allied to fuller’s-earth, which 
in India is employed as an external application to purify the hair and 
skin, in washing the cloths used in the manufactm*e of lac, indigo, etc., 
as also for weighting fabrics. It is interesting to add that the Institutes 
of Manu records the punishment to be meted out to manufacturers who 
add too great a weight to the textiles they produce. The following are 
said to be the best-known Indian . sources of fuller’s-earth — Colgong in 
the Bhagalpur Division of Bengal ; the Central Provinces ; the district 
near Kolath in Bikanir, Dera Ghazi Khan and Multan in the Panjdb. 
Holland says fuller’s-earth is mined in the Central Provinces and in 
Eajputana. 

Fire-clays. — These clays are capable of resisting a very high 
temperature without fusing or fissuring. They should be as nearly as 
possible free from lime, iron or alkaline earths, which promote the fusion 
of silica as in glass-making. In Europe the best clays for this purpose 
are found below coal-seams, and in spite of the different age of the Indian 
coal-fields, the underlying clays are found to be available for the production 
of a fairly good fire-brick material. Fire-bricks are manufactured in con- 
siderable quantities by Messrs. Burn & Co. at Raniganj, the clay being 
obtained locally. Promising fire-clays are also found at Jabbalpur, at Jowai 
in Assam, and at the Chanda, Umaria and Gondwana coal-fields. It is 
probable that with proper manipulation some of the pottery clays, not 
hitherto used for the purpose, would afford perfectly refractory materials. 

Pipe-clay {namam, Tcharra^ etc.), so called in English from 
its being used for tobacco-pipes. It much resembles China-clay, but 
possesses more silica. Ball makes no mention of the existence of pipe- 
clay in India, but Moore {Man. Trichinopoly, 1878, 67) states that a 
fine bed of it occurs between Terani and Karai. Pipe- clay has also been 
mentioned as a product of the Madras forests. [Cf. Madras Man. Admin., 
1885, i., 313.] An anonymoxis correspondent of The Madras Weelcly Mail 
(April 20, 1905) stated that the clay used in the ornamental pottery of 
Karigeri in North Arcot was a form of pipe-clay. 

Pottepy-elays.— The pottery-clays of India might be popularly 
assorted according to three degrees of purity, viz. : — {a) kaolin, Cliina 
or porcelain clay; (6) ordinary white or glazed pottery clays; and (c)red 
or tile and flowerpot clays. The third has perhaps been sufficiently 
indicated above in connection with brick and tile clays, since most average 
good brick clays may be used for unglazed pottery. Kaolin, besides 
being employed for porcelain, is utilised in the paper and soap industries. 
It is sold in the form of large lumps of a white or yellowish-white 
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colour. It fills up tlie pores of tlie paper and gives a smoother and 
more absorbent surface. [0/. Cross and Be van, Pa'per-mahing, 1900, Paper-maMug. 
197.] It is formed by the gradual disintegration of felspar under 
the action of air and water, and consists essentially of a silicate of alu- 
minium. Its quality depends upon its whiteness and freedom from the 
coarser micaceous particles. Although there is probably nowhere in 
India an occurrence of the finest porcelain-clay, such as that of the south- 
western counties of England, yet there are several districts where fine 
white clays exist and are utilised for pottery. In fact the chief districts 
where such clays occiu' are naturally more or less identical with the localities 
whence the Indian Art potteries are produced. The following brief state- 
ment may be useful : — 

Ceramic Ware. — There are three classes of pottery : — (a) Aboriginal Ceramic 
work, (6) Hindu work, and (c) Muhammadan work. Ceremonial usage "Ware, 
amongst the Hindus requires that pottery, \vhether polluted or not, shall 
be thrown away on certain specified occasions, so that there has arisen a 
large trade in a cheaj) material where artistic developments would be 
superfluous. So far as the production of this everyday domestic pottery potter’s 
is concerned, the potter will probably always hold an important position 
in village life. But even he is beginning to feel the stress of competition. 

Glazing is unnecessary miless the ware be meant to hold water, and since 
artistic ware has mainly been produced in the way of grain or pickle jars, 
painted or lacquered pottery is equally serviceable and infinitely cheaper Painted 
than glazed ware. Indeed, with the exception of the few examples dis- 
covered in association with the Dravidians of South India and the fragments 
of old pottery found in the Charsada excavations near Peshawar, there 
is no reason to suppose that glazed earthenware vessels were at all used Glazed 
in India prior to the Muhammadan conquests. The former of the two 
exceptions possibly is suggestive of the origin of the apparently spon- 
taneous art of glazing found at Vellore in North Arcot. Beyond the 
frontier of India, moreover, it has been recently shown by Stein (Ancient 
Khotan) that an advanced knowledge existed from perhaps the second 
century of our era. It is just possible, therefore, that the discoveries 
both in the south and north of Incha of old glazed pottery (and even of glass) 
indicate Buddhist rather than Hindu work. But that the glazed pottery Muba^adaa 
of India, as generally accepted by European connoisseurs, began with the ” 
Muhammadan traffic in coloured tiles for mosques and tombs there can 
be no doubt. To this day the village potter (kumhdr) is nearly always The xumhdr 
a Hindu, and he makes unglazed pottery, whilst the ceramic artist (Icuzagdr, 

IcasMgdr) is ordinarily a Muhammadan (except in such rare and notable 
cases as that of the Hindu kuzagdrs of Delhi). Moreover the Icuzagdr 
often purchases from the village potter sun-dried vessels which he after- 
wards ornaments and fires. It is a matter of everyday knowledge that 
the glazed vessels of recent times, so eagerly purchased by visitors to 
India, are but special adaptations gladly pursued by the Indian craftsmen 
with the decadence of the demand for tiles. In any case all present-day 
glazed pottery in India (except perhaps the Vellore work) is Indo-Saracenic 
in design, is made by Muhammadans, and sold exclusively to Muhammadans 
or Christians. Mr. Hughes Buller and Mr. Gupte recently discovered a 
lain and rude contrivance for making pottery in Baluchistan, which seemed 
to have been used for making glazed-ware, since fragments of such pottery 
were found near by. Mr. Buller is of opinion that the fragments in ques- 
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tion are Persian in technique, a view supported by the c-ircumstance that 
there are no records of an indigenous Indian glazing art in Baluchistan. 
Deterioration. The modern demand for cheap Indian work is rapidly causing a deteriora- 
tion from the original tile models of former times. Fortunately the 
shapes of the unglazed and painted wares, platters, cooking-pots, water- 
jars, etc., are as yet uncontaminated by foreign demands and hence 
remain graceful and well worthy of study, alike by the antiquary and 
the artist. 

[O'/. Birdwood, Indust. Arts Ind., 1884, 387-418 ; Mukharji, Art Manuf. Ind., 
1888, 283-93 ; Journ. Ind. Art, 1885, Nos. 9 and 10 ; 1886, Nos. 12, 14, 16’; 1887, 
Nos. 17, 19, 20 ; 1888, Nos. 23, 24 ; 1889, No. 28 ; 1890, No. 29 ; 1891, No. 33 ; 
1892, Nos. 41, 42 ; 1894, No. 52 ; 1895, Nos. 55, 57, 58 ; 1897, No. 45 ; Mono- 
graphs. Pottery and Glassware : — ^T. N. Mukliarji, Bengal, 1895 ; Maeonochie, 
Bombay, 1895 ; Dobbs, United Prov., 1895; Taw Sein-Ko, Burma, 1894-5; 
Watt, Ind. Art at Delhi, 1903, 80-98, pi. 20 (a).] 
import Trade . — The value of the EAETffENWAEE and POECELAm (excluding 

Trade. earthenware piping) imported in 1899-1900 was Es. 19,90,369, but it 
rose in the succeeding years, until in 1903-4 it reached Es. 28,00,038, and 
Ooniributing iu 1906-7 Es. 38,99,824. The United Kingdom usually supplies 50 per 
Countries, Cent., whilst Belgium, Germany and the Straits Settlements contribute 
Keoewtog between them about 40 per cent. The chief receiving provinces in 1906-7 
roTOices. Bengal, Bombay and Burma, which took respectively quantities 

valued at Es. 14,22,977, Es. 12,27,104, and Es. 8,93,767. A small pro- 
portion (Es. 2,68,929 in 1906-7) was re-exported and sent to Persia, Arabia, 
the United Kingdom, Turkey-in- Asia, East Africa, etc. Eaethenwaee 
PIPING (which is mentioned separately in official statistics) is imported 
from the United Kingdom, and in 1906-7 amounted to 31,347 cwt. 
(Es, 2,16,808), most of it being received by Bombay. Bricks and tiles 
are taken by India, principally from the United Kingdom and into Bombay. 
imporiB. Both in quantity and value the imports increased by more than 100 per 
cent, during the five years ending 1903-4. In the first year of that series 
they were in number 3,641,594, valued at Es. 2,14,255, and in 1903-4 
they were 7,135,872, valued at Es. 5,16,610. Since then they have con- 
tinued to increase to 14,922,191 (Es. 10,64,560) in 1906-7. India also 
imports a small quantity of ex.4 r. The amount in 1906-7 was 56,889 cwt., 
valued at Es. 96,557, and the country chiefly concerned may be said to 
be the United Kingdom, the supply being consigned to Bombay, Bengal 
and Burma. 

Exports. The total value of Indian earthenware (except piping) exported 

in 1906-7 was only Es. 44,709, consisting of certain small consignments 
from Madras, Bombay and Bengal to Ceylon and the United Kingdom. 
earthenware piping, not included in the above, is exported chiefly 
from Bengal to the Straits Settlements. The amount in 1906-7 was 
7,690 cwt. (Es. 34,368). The exports of Indian bricks and tiles go 
principallv from Madras to Ceylon. In 1899-1900 thev were valued at 
Es. 68,797, and in 1906-7, Es. 1,03,314. 

p.E.P., COAL.— Ball, Man. Econ. Geol Ind., 1881, 59-119, 592-604; Mem.. 

ii., 378-95. 2?eG. Geol. Surv. Ind. for past 20 years] Watt, Bev. Min. Prod. Ind., 

Coal. 1894 to 1897 ; Dunstan, Coal Bes. Ind., in Journ. Boc. Arts, Feb. 1902 ; 

Imp. Inst. Tech. Bepts., 1903, 319-77 ; also Bee. Geol. Burn. Ind., 1906, 
xxxiii., 241 ; Holland, Reo. Min. Prod. Ind., 1898-1903, in Bee. Geol. Burn. 
Ind., 1905, xxxii., 17-45 ; 1907, xxxvi., 66-71 ; Btat. Min. Prod. Ind., 
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1890 to 1904, etc. etc. Tlie koyelaJi, Jcoyala, koelo, kolsa, hari, simai-karri^ 
hoggu, sima hoggu, iddallu, misu-e, midU'ye, etc. 

History.— Coal has doubtless been known to the Natives from time immemorial , 
but was neither mined nor traded in until sought out by the early Etiropean 
residents in India. ^ Even at the present date it is little if at all used in the 
purel 5 " indigenous industries, and hardlj^ ever employed for domestic purposes. 
But this state of affairs is perhaps little to he surprised at when it is recollected 
that the first licence to dig for coal in England was granted by Henry III. in 
1239 ; it was then designated “ sea-eoal.” In 1306 the use of coal in London 
was prohibited, but in 1325 a trade had been organised between England and 
France in which coal was exported and grain imported. About this time 
also Newcastle became famous for its coal, and for a couple of centuries at 
least fleets of ships sailed from thence to supply London and the other ports of 
England, as also France, Holland and Germany. It would be beyond the scope 
of this article to follow the growth of the European knowledge in coal or to 
narrate the discovery of the other coal-deposits that finally overthrew the supre- 
macy of Ne-wcastle. By 1776 we read that Sunderland, Blyth, Hartley, Durham 
and several other centres in both England and Scotland had commenced to 
export coal independently of Newcastle and of the charters granted to the 
original seat of the trade. _ It was only inrtural, therefore, that the European 
residents in India, in the middle of the 18th century, should have begun to think 
of a possible Indian supply of an article that had been proved of so great value 
in their home comitries. 

In 1774 Warren Hastings granted a mining license to two of the Company’s 
servants, namely Mr. Suetonius Grant Heatly and Mr. Jolin Simmer. The former 
gentleman, we learn, had discovered coal in “ the districts of Bheerbhoom and 
Pachete.” Mr. Heatly (son of the discoverer and original worker of the Bengal 
mines) tells the story of his father’s labours, in an article which will be found 
in the Journal of the Asiatic Society of Bengal (1842, xi., 811-35). Unfortunately 
the coal Heatly produced was reported as being much inferior to that of England, 
and this circumstance, together with the indifference of Lord Cornwallis to 
measures calculated to develop the internal resources or promote the external 
commerce of India, led (according to Heatly, junior) to the neglect and apathy 
that characterised the first few years of coal-mining in India. In 1777 Farquliar 
and Motte asked permission “ to bore cannon and to cast shot and shell in the 
district of Jherria, lying between the rivers Dmnmuda and Burraker.” They 
gave as their reason for the selection of that locality that it ‘‘abounds in iron ore 
and is contiguous to the coal-mines of Messrs. Sumner & Heatly.” Williamson 
{Wild Sports in the East, 1808, i., 7, 8) alludes to Indian coal, but remarks that 
the Company “ finds it easier to send coal from England, as ballast, to their 
arsenals abroad, w-here quantities are occasionally used in fusing metals for 
casting ordnances.” But apparently about this very time the London Directors 
of the East India Company had actually complained of the heavy charges in- 
volved by the indents for the coal made by their Indian representatives, and they 
accordingly recommended an inquiry whether charcoal could not be substituted ; 
and if not, they further recommended the transference of the ordnance works 
to England, The Eai’l of Minto was at the time Governor-General of India, 
and to his enlightened action may be attributed the birth of the present prosper- 
ous trade in coal. He directed that Indian coal should he submitted to actual 
tests by the military authorities in India. Col. Hardwicke accordingly per- 
formed experiments but reported once more very unfavourably (dated May 19, 
1809), and the subject of coal for a time dropped out of notice. But in 1814 the 
Marquis of Hastings once more urged on the , Military Board the desirability of 
ascertaining beyond doubt “ whether the coal of India was of a quality calcu- 
lated for the purpose of the forge,”, His lordship announced that a fully quali- 
fied person would be appointed to examine the mines, who would be funiished 
with lihe necessary apparatus to make borings and who would for experimental 
purposes procure a supply of coal from such a depth as to ensure that it would 
represent the average quality. Previous experiments were thus discredited 
owing to the coal used having been obtained from the surface and therefore much 
deteriorated. By this time we hear of a Calcutta merchant having commenced 
to use Bengal coal, notwithstanding the unfavourable reports published by 
the Military Board. Coal was, in fact, being regularly conveyed by boat down 
the Damuda river to Calcutta, and it is therefore not to be wondered at that 
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THE INDIAN COAL INDUSTRY 

the Viceroy should have once more called for a thorough inquiry. Mr. Rupert 
Jones accordingly went from England on purpose to examine the Bengal 
coalfields, and his report (written in 1815) will be found in the Asiatik Researches 
(1833, xviii., 163-70). Needless to say this gave new life to the Indian mines 
and proved that indifference and obstruction to the use of a new material had 
more to say to the unfavourable opinions previously published than the actual 
inferiority of the coal — at least for many of the purposes for which English 
coal was being imported. But in passing it may be added that Mr. J ones himself 
did not realise the full value of his investigations. He foretold increased pros- 
perity to Calcutta, through the coal he had discovered being a better and more 
economical fuel for bm-ning the Sylhet limestone than the firewood then in use. 
Jones apparently knew little of the great revolution steam was destined to 
effect, nor of the imperative necessity of an abundant and cheap supply of coal 
for commercial and industrial prosperity. 

Mr. Jones received an advance from Government of £4,000, on easy terms, 
to enable him to work the mines, but in 1820 he came utterly to grief. Fortu- 
nately a number of Calcutta firms stepped into the breach. The first regularly 
constituted Indian mine imder European supervision and capital was opened 
in Bengal in 1820 (Raniganj mine). In 1839 the output was 36,000 tons. Still, 
little progress was made till the construction, of the East Iiidian Railway in 1854 
tapped the coalfields. But even then the progress was but slow until the jute 
mills of Calcutta had been started and the other directions of manufacturing 
skill originated, that gave vitality to the Eastern capital. Apparently 1857-8 
was the first year of specially recorded production, when 293,443 tons were taken 
from the Indian mines and 92,983 tons imported. From that date the prosperity 
of coal-mining was assured. It became the direct expression of a rapidly ex- 
panding modem commerce. This may be briefly exemplified. In 1868 the 
output was 459,408 tons; in 1878, 925,494 tons in 1898, 4,608,196 tons; in 
1904, 8,348,561 tons; and in 1906, 9,783,250 tons. Of these the Bengal 
mines supplied 88 per cent. \Of. Moral and Mat. Prog. Ind., 1905-6, 114.] 
One of the difdculties experienced in this remarkable trade has been for the 
railways to keep pace in the supply of the rolling stock necessary. In 1885 
there were 95 mines, of which 90 were in Bengal ; in 1900 there were 286 coal- 
mines in operation, of which 271 were in Bengal; in 1906 there were 307, of 
which 274 were in Bengal. The number of mines only partially represents pro- 
gress, on account of the tendency for small mines to be grouped together as a 
smaller number of large ones. The greatest development has taken place in 
the Raniganj field, owing to the collieries beiug only 120 to 140 miles from 
Calcutta, Jherria, some 40 miles more distant, has recently given evidence of 
having very likely permanently overtaken Raniganj. Biit no less vigorously 
have the Giridih fields been pushed forward. It can now be affirmed that 
India is rapidly approaching the state of being able to meet all her own wants 
for fuel. The imports have been shrinking steadily for years, and in 1903-4 
were one-fourth of the quantity taken nine years previously. And of these 
imports Bombay — ^a province remote from the Indian mines — consumes by 
far the major portion, viz. 148,311 tons out of a total of 179,935 tons in 1905-6. 
England, Australia and Japan are the supplying coirntries. But a new trade 
has arisen, namely in coal exported to Indian Ocean ports — a traffic that it 
would seem is instantly stimulated and permanently strengthened by the 
strikes and other accidental caiises which in Europe and J apan tend to raise 
the price of coal. A vivid conception of the present magnitude and importance 
of the Indian coal industry may be had from the circumstance that in 1903 the 
output came to 7J milUon tons, while the outputs of both Canada and Australia 
were each just vmder 7 million tons ; and the Indian production has since risen 
to almost 10 million tons. But a still more significant fact may be added in 
conclusion, namely that Indian coal is the cheapest in the world. The average 
pitmouth price was in 1902, Rs. 2-12 (3s. 8d.) and in 1906 Rs. 2-15 (3s. lid.) 
per ton, while in the United States the corresponding average price was 
5s. 8Jd. ; in Australia 7s. Od. ; in the United Kingdom 8s. 2|.d. ; in Germany 
8s. lOJd. ; in Canada 9s. 3d. ; and in New Zealand 10s. Od. An interesting 
series of articles on“ Dear Coal ” •will be found in The Textile Journal (May, 
July and December, 1900). 

The annual reports, etc., of the Indian Mining Association and those of the 
Bengal Chamber of Commerce are ustially of the greatest interest and value 
in setting forth the progress or the disabilities of the mining industry. But it 
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may be added tliat non© of the early European travellers in India make 
any mention of <joal, prior to the first decade of the 19th century. This is 
abundantly exemplified by the silence of Milburn (Or. Comm., 1813) and of 
Macpherson {Hist. Europ. Comm. Jnd., 1812), two authors who were certain to 
have had chaptei's on Indian coal and India’s requirements in coal had these 
been questions of public importance at the time in which they wrote. 

OCCURRENCE AND DISTRIBUTION OF COAL IN INDIA. 

Holland {Rev. Min. Prod, hid., 1905, 1907) has furnished so compre- 
hensive a statement of India’s coal resources that it is hardly necessary 
to do more than give an abstract of his opinions in order to bring the 
Dictionary up to date. He confines attention to the coalfields actually 
being workecl or those likely to be worked in the near future. The parti- 
culars that follow in this chapter are, therefore, derived very largely from 
Holland’s instructive and practical Reviews : — 

“ Most of the coal raised has been obtained from the Gondwana system 
of strata in Peninsular India, where the coal-mines, being nearer the coast 
and generally within touch of the main railway lines, have been developed 
more rapidly than those of the extra-Peuinsular Cretaceous and Tertiary 
coal-beds.” The Gondwana mines fmaiished in 1906, 95‘56 per cent, of 
the total supply. It may be useful to exhibit the chief groups of mines 
categorically : — 

{A) GONDWANA COALPIBLDS.—l. Raniganj and Jherria In 
Bengal. — Raniganj was the first to be developed and formerly had the 
largest output, but since 1906 the lead has been taken by the Jherria mines 
farther west in the Damuda valley. These mines are tapped by the B.I.R. 
and by the B.N.R. systems. ‘‘ The coal from the Raniganj field is mainly 
derived from seams in the highest beds of the Damuda series, the lowest, or 
Barakar stage, being less developed in the exposures along the northern 
margin of the field. In the Jherria field the converse is the case : the 
uppermost stage has yielded poor coal, whilst in the Barakar series there are 
some eighteen well defined seams of which the upper eight include enormous 
supplies of good coal. The two classes of coal present a well-marked and 
constant diSerence in the amount of moisture thfey contain : the older, 
Barakar, coals, both in the Raniganj field and in Jherria, contain on an 
average about 1 per cent, of moisture, whilst the average for the younger 
coal of the Raniganj series is 3 ’8 per cent, in the lower seams, and nearly 
7 per cent, in the upper seams. There is a corresponding, but less 
marked, difference in the proportion of volatile hydrocarbons, which form 
a larger percentage of the younger coals than of those at lower stages in 
the Damuda series.” 

2. Oiridih In Bengal. — “ The small patch of coal-bearing Gondwana 
rocks near Giridih is practically divided between the Bengal Coal and 
the East Indian Railway Companies. The chief wealth of the field is 
stored in a 15-foot seam of good steam and coking coal near the base of 
the Damuda series.” It has been estimated that the remaining workable 
supplies probably do not exceed 77 million tons. [Cf. Saise, Giridih 
Goal Fields and Notes on Methods of Working, in Rec. Geol. Surv. Ind., 
1894, xxvii., 86-100.] 

3. Peach Valley In the Central Provinces. — An interesting develop- 
ment is the opening out of the Pench supplies. In 1905 the production was 
1,104 tons, and in 1906, 32,102 — ^in spite (adds Holland) of the imperfect 
railway facilities. This field is of special value to the mills of Bombay and 
the Deccan. 
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4. Mohpani in the Narsinghpur District of the Central Provinces^ 
—This colliery has been worked since 1862 by the Nerbudda Coal and 
Iron Company. It has made little progress, but a new area some two 
miles farther west has been iliscovered and operations commenced. 
Medlicott published in 1872 a paper entitled Notes on the Satpura Coal- 
basin that should be consulted regarding the coal of this area. More 
recently Mr. C. J. Dalby of the Bengal-Nagpur Eailway submitted in 
1892 a report on the Eampur Coalfield, Also Mr. G. E. Reader, Mining 
Specialist, published (Mem, Geol. Surv. Ind., 1901, xxxii.) a more 
detailed account of these fields. 

5. Warora in the Chanda District of the Central Provinces, and 
about 62 miles south of Nagpur, has been worked since 1871 by the State. 
About half the coal raised is taken by the G.I.P. Railway, the rest going 
to the cotton-mills and factories of the Central Provinces. This coal is 
liable to spontaneous combustion, and a large part of the field has been 
lost through fire. “ The Warora colliery has been worked under dis- 
tinctly greater natural difficulties than those usually met with in Bengal.” 
“ The returns for labour at Warora, notwithstanding the difficulties arising 
from water and liability to spontaneous combustion, show that the system 
of mining adopted permits of a satisfactory output per person employed, 
whilst the deaths due to accidents have been reduced to a low rate.” 
“Another three or four years will probably see the end of the Warora 
colliery, but, with the extension of the Wardha Valley line southwards, 
the extensive deposits near Bellarpur will be opened up.” Prospecting 
operations have recently commenced on the known thick coal-seams in 
the Wim district, Berar. These coal-fields are fully described by Hughes. 
[C/. Mem, Geol, Ic. xiii., 1.] 

6. Singareni in the Nizam's Dominions. — ■“ The great belt of Gond- 

wana rocks near the north-west end of which Warora is situated stretches 
down the Godavari valley as far as Rajamundry, and at one or two places 
the equivalents of the coal-bearing Damuda series in Bengal are found 
cropping up from beldw the Upper Gondwana rooks. One of these 
occurrences near Yellandu in the Nizam’s Dominions forms the coal-field 
well known by the name of Singareni. The principal seam of coal, some 
5 to 6 feet thick, being worked at the Singareni colliery was discovered 
by the late Dr. W. King of the Geological Survey in 1872, but mining 
operations were not commenced until 1886.” “ Ooahmining at Singareni 

has been accompanied by a heavier loss of life by accidents than in the 
general run of Gondwana fields.” The opinion seems upheld that for 
steam purposes Singareni coal is considerably inferior to Bengal coal and 
is not a coking coal. These circumstances would seem largely to account 
for the slow progress made with this coal in South India. The Reports 
of the Hyderabad (Deccan) Company, Ltd., afiord useful particulars 
regarding the mine. 

7. U maria, Rewah State, Central India . — The Bilaspur-Katni 
Branch of the Bengal-Nagpur Railway passes through this small coalfield. 
“ The quantity of workable coal in this field is estimated at about 24 
million tons.” “ The four coal-seams being worked vary from 3 to 12 
feet in thickness and dip about 4® to the north-east. The mines were 
opened in 1882 under the direction of Mr. T. W. H. Hughes of the Geo- 
logical Survey and were controlled by Government until the 1st of January, 
1900, when they were handed over to the Rewah State.” Most of the 
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coal raised is sold to tlie Indian Midland and to tlie Bengal-Nagpiir Eail- 
ways. [Cf. Ann. Eepts. ReioaJi State Collieries, 3899-1903.] 

■'(B> CRETACEOUS AND TBJRTIARV COALFfELDS.—'‘ The younger 
coals are nearly all of Cretaceous and Tertiary age, although some thin 
and poor seams of Upper Jurassic coal have been worked in Each. 
The Oretaceous beds occur in the Ehasia and Garo hills of Assam, where 
they are found in small basins resting on the Archaean scliists and gneisses. 
The Cretaceous coals of Assam are generally distinguished "^by the 
inclusion in them of nests of fossil resin, and this character was noticed 
in the coal recently discovered to the north of Shillong,” 

“ Coal of Tertiary age is found in Sind, Eajputana, Baluchistan and 
along the foothills of the Himalaya, further east in Assam, in Burma, and 
in the Andaman and Nicobar Islands. The most frequent occurrence is 
in association vdth nummulitic hmestones, though the richest deposits, 
namely those in North-East Assam, are younger, probably Miocene in 
age. Of these estra-Peninsular fields, the only ones producing coal are 
of Tertiary age.” 

'‘On the whole, the younger coals, which are being worked in extra- 
Peninsular areas, differ from the Gondwana coals in containing a larger 
proportion of moisture and volatile hydrocarbons, and though as variable 
in composition as they are in thickness of seam, coals are obtained, as for 
instance in Assam, with a remarkabty low percentage of ash, and having 
a high calorific value.” 

8. Makum In North-East Assam. — This is being worked by the Assam 
Eailways and Trading Company, who commenced operations in 1881. 
“ The collieries are connected by a metre-gauge raihvay with Dibrugarh on 
the Brahmaputra river, which, being navigable, forms both a market 
and a means of transport for the coal. The most valuable seams occur 
between the Tirap and Namdang streams, where, for a distance of about 
five miles- the seams vary from 15 to 75 feet in thickness. The average 
dip is 40°, but as the outcrops in many places are several hundred feet above 
the plains, facilities exist for working the coal by adit levels.” “ The 
coal has the reputation of being a good fuel, and forms an excellent coke.” 
[G/, Mallet, Coal Fields Naga Hills, Assam, in Mem. Ceol. Surv. Ind., 1876, 
xii. ; La Touche, Coal Fields Jaintia Hills, 1889 ; Bose, Rept. on Urn- 
Rileng Coal-beds, Assam, in Rec. Geol. Surv. Ind., 1904, xxxi. ; A.E.T.G,, 
hid., Ann. Repts., Nos. 1-21.] 

9. Sbwebo District in Burma. — Coal occurs in various parts of 
Bxirma. Within the past few years it has, for example, been definitely 
ascertained that in the Nammaw field (30 miles from the Mandalay-Lashio 
Eailway) there are seams of lignitic coal 10 feet thick, [Cf. Jones, Notes 
on Coal, Upper Burma, in Ftec. Geol. Surv. Ind., 1887, xx., 170-93 ; Noetling, 
Upper Chindwin Coal-fields, 1890 ; Primrose, Rept. Prosp. Oper. in Te- 
nasserim, 1891-2 ; Bose, Notes on Geol. Tenasserim Valley, in Rec. Geol. 
Surv. Ind., 1893, xxvi., 148-64; George Scott, Upper Burma Gaz., ii., 
pt. 1., 230-8 ; Nisbet, Burma Under Brit. Rule and Before, 1901, i., 389-92.] 

10. Baluchistan. — Possibly the most important coal-deposits of the 
west are those in Baluchistan, where, however, the disturbed state of the 
rocks makes mining difficult, expensive and dangerous. The best mines 
are those of Sor (south-east of Quetta), the Bolan and Ehost. From 
the last-mentioned mine the output in 1906 amounted to 32,500 tons- 
il. Dandot in the JheJum District of the Panjab. — The Baudot 

337 22 


COAL- 

Occurrence 


■Younger 

Coal. 


Makum. 


Burma. 


Baluchi- 

stan. 


Dandot. 


COAL 
Indian Mines 


THE INDIAN GOAL INDUSTEY 


Bikanir. 


Labour. 


Output per 
Person. 


Death-rate. 


Expressed to 
Pottnaga. 


plateau of the Salt Eange. The only valuable seam varies in thickness 
from 18 to 39 inches and forms a basin under the nummulitio limestone. 
The mines have been -worked by the North-Western Eailway since 1884. 
\_Gf, N.W.E., Ann Reft. Worhing Mines, 1896-1903.] 

12. Bhaganwala. — At the eastern end -of the Salt Eange— a seam of 
variable thickness also worked by the N.W.E. {Gf. Baden-Powell, Ph. 
Prod., 1868, i., 27-34; Morris, Hazara Goal, 1889; La Touche, Bhagan- 
wala Goal Fields, Rec. Geol. Surv. Ind., 1894, xxvii.] 

13. Mianwal! District, about two miles north of Kalabagh. This is 
classed as Jurassic coal, but so far regular mining has not been started. 
More promising Tertiary coal occurs at Maidan, 24 miles further west. 
[Gf. Simpson, Re'pt. on Goal, Is Khel, in Rec. Geol. Surv. Ind., 1904, xxxi.] 

14. Kashmir. — The Jammu Coalfields — Tertiary; commenced to be 
worked in 1903. Washed and briquetted Ladda coal would be nearly as 
valuable as Bengal coal, but could not compete in price. [Gf. La Touche, 
l.c. xxi., 188 ; Simpson, Mem. Geol. Surv. Ind., 1904, xxxii.] 

15. Bikanir in Rajpatana. — A lignite of dark-brown colour, with 
included lumps of fossil resin, occurs in association with nummulitic 
rocks at Palana in the Bikanir State. In 1898 mining operations were 
commenced at a point where the seam %vas found to be 20 feet thick. 
“ The physical characters of the natural fuel form a drawback to its use 
in locomotives, but experiments recently made are said to show that 
satisfactory briquettes can be made in which the proportion of moisture is 
reduced, and the fuel made less vulnerable to atmospheric action.” The 
proximity to railway demands seems likely to counterbalance the inferi- 
ority of this coal, of which the output in 1906 amounted to 32,372 tons. 

WORKING OP MINES: Labour, etc.-— Holland may be still further 
placed under contribution : “ Coal- mining in India, from the point 
of view of labour, is quite ahead of all other forms of mining. The 
number of persons employed daily has averaged 84,805 for the years 
1898 to 1903.” During 1904 the number rose to 92,740, of which 75,749 
were employed at the Bengal mines. The Bengal coal-mines thus took 
81 ’7 per cent, of the total labour supply. “ It will not be surprising to 
those who know the habits of the Indian coal- miner to learn that the 
output per person employed is lower than in any other part of the British 
Empire except in Cape Colony, where cheap Native labour is largely 
employed. During the years 1901 and 1902 the outputs of coal per person 
employed in Indian mines were respectively 70 and 75 tons, whilst for 
the rest of the British Empire the corresponding figures were 281 and 285 
tons,” “An important consideration, naturally, in every mining com- 
munity is the risk of life involved in the occupation. As far as coal- mining 
is concerned in India, the industry, so far as it has progressed, has shown 
not only a very low death-rate from isolated accidents, but also a note- 
worthy freedom from disasters, which in European countries have done 
more perhaps than statistics to force special legislation for the protection 
of workers in ‘ dangerous ’ occupations.” “ The average death-rate from 
such accidents has been 0*88 per thousand employed, while the average 
for the rest of the British Empire comes to 1-54 per thousand — ^in the U.K. 
1‘24.” But if the death-rate be expressed to the tonnage of coal raised, 
India is shown up in a much less favourable light. New Zealand heads 
the list of successful mining from this standpoint with 1-47 persons killed 
per one million tons of coal raised in 1902 ; Queensland 1‘99 ; Nova 
338 


I 


COMPOSITION OF INDIAN COAL 

Scotia 4-35 ; United Kingdom 4'42 ; Victoria 4-44 ; India 10-23 ; Trans- 
vaal 14-47 ; New Soutli Wales 17*67 ; Cape Colony 24*16 ; Natal 26*99 ; 
and British Columbia 99*48. India is thus by no means the country in 
the British Empire that shows the worst result. 

“ The almost universal practice in Indian coal-mines is to extract the 
coal on the system variously known as the “bord and pillar,” ‘‘ post and 
stall,” or “stoop and room” system. Although this system in Europe 
is fast being superseded by the more economical “ long- wall ” method, 
yet, owing to the thickness of most of the Indian seams, it is not easy 
to devise any more suitable plan of working. It is undoubtedly wasteful, 
■for the pillars form from 25 to 65 per cent, of the available coal, and at the 
present time except in certain mines, where local-trained labour and efficient 
supervision are possible, their extraction is not even contemplated.” 

Holland points out that the strong roof in the Gond-vvana rocks, the 
freedom from disturbances, and the comparative lightness of the over- 
bujden are features of strength and safety not fully appreciated by those 
who have gained their experience in countries where these advantages do 
not prevail. In the Giridih coalfield the system of working thick seams 
there pursued, which is a modification of the South Staffordshire method 
suggested by Mr. T. H. Ward, allows of 90 per cent, of the coal being 
removed. Adamson [Trans. Min,, and Mech. Engin., 1903, lii., 202) has 
described fully the “ working of a thick coal-seam in Bengal.” “ In 
the Makum field a highly inclined seam, 75 feet thick, is worked also 
on a modification of the South Staffordshire system of ‘square work.’ 
The coal is removed in two, or sometimes three sections, the top section 
being removed first, and a parting of stone and coal being left untouched 
between each pair of sections. In the Dandot and Khost mines, thin seams 
-are worked in one operation, on a modified ‘ long-wall ’ system.” 

PI^OPBRTIBS AND USBS. — It is difficult, if not impossible, to give a 
general statement of the properties of Indian coal : the two great geological 
groups already established differ in almost every essential, and, moreover, 
the coal varies not only between mines within the same formation but 
even within the seams of one and the same mine. Averages are therefore 
often very misleading. The late Mr. H. B. Medlicott accordingly very 
rightly observed, “In both regions the quality of the coal varies much, 
as in all coal-measures : but the best in both reaches a very high standard, 
.almost if not quite up to that of high-class English coals. In the Gond- 
w^ana (Bengal) coal the general defect is an excess of ash, and also in some 
an excess of moisture ; while in the Tertiary (Assam) coal the percentage 
of ash is low, but that of the volatile combustible matter high, producing 
a lighter fuel.” Medlicott then furnished a table to show the results 
of various chemical examinations, and, as little of material importance has 
since been learned, it may be here reproduced : — 


Bengal. Assail. 



Average. 

Best., ; 1 

Average. 

Best. 

..Fixed Carbon 

53*20 i 

66-52 i 

56-5 

66-1 

Volatile exclusive of moisture . . 

25*83 ! 

28-12 ! 

1 34-6 

33-5 

Moisture , , . . . . .... 

. 4*8 

0-96 

5-0 



Ash 

16*17 

4-40 

3 9 

04 


100*00 

100-00 

^ 100-00 

100-0 


' COAL ‘ 
Properties 


Indiaa System 
of Mining. 


Mr. "Ward’s 
Metliod. 


Properties. 


D.E.P.. 
ii., 879. 


Excess of Ash 
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THE INDIAN GOAL INDUSTEY 

These average results, so far as averages go, will be found sufficiently 
near the truth for all practical purposes. 

The moisture and the ash are the chief detractive features of coaL 
“ Dr. Saise {Rec. Geol. Surv. Ind^, 1904, xxxi., 104-7) calls attention, 
however, to the remarkably constant differences in the percentages of 
moisture held by coals from the different geological horizons in the fields. 
In the case of the Barakar stage, which is the lowest in the series, the 
moisture amounts to only 1 per cent., while in the lower seams of the 
Raniganj stage it averages 3 ‘81 and in the upper seams 6*86 per cent. There 
is a parallel but less pronounced variation in the amount of volatile hydro- 
carbons ; in coal from the Barakar stage the average is 26*57 per cent. ; in 
the lower seams of the Eanigani stage it is 31*70, and in the upper seams 
32-22 per cent.” 

In the Records of the Geological Survey of India (1904, xxxi., 237-9) will 
be found certain results of the coal and coke assays made by Mr. E. P. 
Martin and Prof. H. Louis at the instance of the Eight Hon. Sir E. Cassel, 
on carefully procured samples from the Jherria and Eaniganj fields. It is 
explained that the samples reported on had been taken from across the 
entire working face of the seam, and were not picked from a promiscuous 
jjile at the pit mouth or taken from a particular part of the seam. Space 
cannot be afforded to republish the tables in the original form in which 
they appeared, but the following averages of the returns may be here 
given : — 


COAL. 

Pised 

Carbon. 

Volatfle 

Matter. 

Sulphur. 1 Ash. 

Moisture. 

Lb. of Water eyap. 
fay 1 lb. of Coal. 

Jherria Field . . 
(12 samples) 

60-5 

22-0 

0-55 

16-49 

■ 

1-0 

12-71 

Raniganj 
(4 samples) 

52-31 ; 

31-43 

0-47 

14-10 

1-68 : 

12-88 


com 

Carbon. 

Sulphur. 

Phosphorus. 

Ash. 

Moisture. 

Jherria Coke . , . - 

(9 samples) 

75-16 

■ 1 

0-66 

0-17 

24-64 

0-48 


Commenting on these results, Holland observes: “The beds in 
which the coal is now being mined in the Jherria field were long 
ago correlated by the Geological Survey with the Barakar series of 
the Eaniganj coal-field, and it is interesting to notice that the low 
percentage of moisture recorded by Saise in the coal of the Barakar 
series in the Eaniganj field is characteristic also of the Barakar 
coal in the Jherria field. . In the case of the Barakar coal from the 
Eaniganj field the moisture amounted on an average to I'O per cent., 
whilst in the case of these Jherria coals the average for moisture is 0-90 
per cent.” . 

A comprehensive report on the composition and quahty of Indian 
coals, by Dunstan, will be found in the Records of the Geological Survey 
of India (Ic. 1906), where complete analyses of coal from all fields 
above mentioned (excepting those recently opened) are recorded. 

In a recent practical experiment conducted with Seebpore coal at 
the National Jute Mills, Calcutta, by Mr. E. Grover of Leeds, it was found 
that that particular coal, would evaporate 7-97 lb. of water, equivalent, 
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had certain conditions obtainable in England prevailed, to 8*5 lb. The 
corresponding efficiency of the best Cardifi coal, it is believed, is but 9 lb. 
This result has been hailed by certain Indian newspapers as a new dis- 
covery of the greatest public interest and value, and one which refutes 
completely the uufavoru’able opinions often upheld regarding Indian coal 
in general. From the remarks already made it may have been inferred 
that for many years past it has been recognised that the finest Indian 
coals are little inferior to the best English and Welsh. But laboratory 
results are theoretical more than practical, and Mr. Grover’s experiments 
are therefore of considerable importance. He has shown, for example, 
that the assays revealed the percentage of ash to be 11*5, while in the 
practical tests it came to 16*7 of the original weight. This is the ex- 
pression of the practical difficulty of firing, and similar instances exist in 
other directions without invalidating the relative values of chemical 
assays. But so important is this question of ash that, as pointed out by 
Grover, a sample of coal could be carried 54 miles farther than another 
with which it was compared without exceeding the cost per ton of its 
combustible constituents. 

TRADE.— Production and Supply . — ^In 1883 there were but two 
localities of Indian coal-production, viz. Bengal and the Central Provinces, 
and the total output from the mines in these provinces came to only 
1,315,976 tons. Ten years later there were nine Indian centres of produc- 
tion (Burma, Assam, Bengal, Central India, Panjab, Baluchistan, Central 
Provinces, Nizam’s Dominions and Madras() and the output had been 
doubled (2,562,001 tons valued at Rs. 86,20,278). Still ten years later 
(1903) there were ten centres of production (Madras had disappeared and 
Kashmir and Bikanir had been added), but the output increased to 
7,438,386 tons, valued at Rs. 1,94,95,741. These figures speak volumes for 
the mining enterprise of India, but the low price obtained (3s. 8d, per ton 
at the pit mouth in 1903) probably indicated that until the metallurgical 
industries have developed into important consmners of coal, present 
production may be viewed as approaching the limits of deinand. But a 
hopeful sign of the suitability of Indian coal for all ordinary industrial 
purposes is the downward course of the imports of foreign and the 
upward tendency of the new trade in exporting Indian coal. This view 
receives confirmation wffien it is known that the increased production 
of the Indian mines has been on a higher ratio than necessitated by 
the enhanced demands of the railway plus the exports, so that we are 
warranted in concluding that the industries of India have made a 
substantial advance within the period in question. 

Foreign Trade . — The record year in the imports was 1888-9, when 
(including Government Stores) India drew’- from foreign countries (mostly 
the United Kingdom) 877,843 tons of coal, coke and patent fuel, valued at 
Rs. 2,00,95,105. Five years later (1893-4) the imports were 591,007 tons, 
valued at Rs. 1,03,52,699; in 1898-9 they had decreased to 379,225 tons, 
valued at Rs. 73,60,786 ; in 1903-4 they were only 206,829 tons, valuecl 
at Rs. 38,66,882 ; and in 1906-7, 262,286 tons, valued at Rs. 49,47,445. 
Thus there can be little doubt the imports have given place to local pro- 
duction, and obviously so when in 1903, 7,438,386 tons of Indian coal w*ere 
I supplied for about the same sum as fetched only 877,843 tons of foreign 

coal in 1888. 

The following shows the Imports and Exports of Coal, Coke and 
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Patent Fuel during the years 1897-8 to 1906-7 (including Government 
stores) : — 


Yeab. 

niPOBTS IN tons. 

Bxpobts in Tons. 

1897-8 


276,407 

213,146 

1898-9 


379,225 

327,207 

1899-1900 .. 


481,190 

304,887 

1900-1 


142,467 

542,023 

1901-2 . . , . 


285,786 

525,047 

1902-3 


228,562 

431,801 

1903-4 


206,829 

493,070 

1904-5 


275,205 

594,261 

1905-6 


186,911 

837,251 

1906-7 


262,286 

940,054 

Avebage . . 

272,486 

520,873 


In these returns each ton of coke has been counted as 1| tons of coal. 

It has been luged that the abovefigures are unimportant when contrasted 
with present production. That may be quite true, but only so long as 
it is recollected that the imports are now just one-fourth the quantity of 
those in 1888-9 and that the exports have now (1906-7) exceeded the 
transactions of the record year of imports. As illustrative of the normal 
direction of the foreign traffic, it may he explained that by far the major 
portion of the imports comes from the United Kingdom, The analysis of 
the total supply in 1906-7 would be as follows : — from United Kingdom 
227,158 tons ; from Japan 4,505 tons ; from Australia 25,863 tons, and 
from all other countries the balance. The receiving province is Bombay, 
which in 1906-7 took 220,751 tons out of the total (262,286 tons). Of the 
exports, Ceylon and the Straits Settlements are the most important foreign 
receiving countries. Out of the total exports in 1906-7 Ceylon took 404, 149 
tons and the Straits 293,788 tons, and these figures approximately represent 
the relative demands of the countries named during the past five years. 
Practically the whole of the exports are made from the port of Calcutta, 
which being near the Bengal fields is the natural centre of distribution. 

To dream of a future of greatly expanded foreign export of coal from 
India does not necessarily involve the acceptance of a literal fulfilment 
of Horace Walpole’s reputed prophecy that “ England will he some day 
conquered by New England or Bengal.” An export trade has become 
an established fact and one of great possibilities. His Excellency Lord 
Curzon, after inspecting a portion of the Jherria Coalfield, addressed a 
company of gentlemen interested in the coal-mining industry on January 
22, 1903. Speaking- of the foreign trade, his lordship said: — “Indian 
coal can hardly be expected to get beyond Suez on the west or Singapore 
on the east. At those points you come up against English coal on the 
one side and Japanese coal on the other. But I wish to point out that 
there is a pretty extensive market between, and I think that Indian coal 
should make a most determined effort to capture it.” 

Coasting Trade . — The foreign exports represent, however (on an 
average) but one-fourth the total exports by sea from Calcutta. The 
other port towns of India itself draw very largely on Bengal for coal. 
Bombay is by far the most important receiving port : in 1905, 1,067,779 
tons were consigned to the western capital. Then conies Eangoon, which 
in 1905 took 361,572 tons of Bengal coal ; Karachi, 343,406; Madras, 
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199,425 ; Goa, 21,228 tons, etc. It is by seizing this interprovincial trade 
that the Bengal mines bave so effectually curtailed tbe foreign imports. 

Rail-borne Traffic, — But it must not be forgotten that the figures 
quoted are neither the total exports from the Bengal mines nor the total 
receipts of the towns in question. Large quantities are carried by rail 
and river, and of course from all the other mines besides those of Bengal. 
The figures reviewed are alone those of the traffic by sea. The total 
transactions by rail in 1906-7 came to 7,648,688 tons. The corre- 
sponding returns for 1899-1900 were 3,921,623 tons. Calcutta drained 
in 1906-7, 5,353,013 tons, all hut 1,868 tons being from the Bengal 
mines. The United Provinces of Agra and Oudh in the same year 
received 688,507 tons, chiefly from Bengal. This represents the 
manufacturing enterprise of Cawnpore mainly. Bombay Presidency 
obtained Bengal or foreign coal from Bombay town, but over and above 
fairly large quantities from the Nizam’s Dominions, the Central Provinces, 
Bengal and Rajputana. Madras Presidency procured its coal from the 
Nizam’s Dominions and the Madras ports (and therefore v^’ery largely 
Bengal coal). Lastly Mysore State drew on the Madras ports, and 
consequently consumed Bengal coal chiefly. The bulk of these rail-borne 
transactions, it may be presumed, are concerned with the internal in- 
dustries, since the railways dernm their supplies direct from the mines, 
which are often owned and worked by the railway companies. 

OUTPUT OF THE INDIAN MINES.— It may suffice the purposes of 
this abstract of information regarding the location, extent and pros- 
perity of the Indian mines to furnish a collective statement of the production 
for all India : — 


Year 

Assaji. 

BA- 

livcni- 

SXAN. 

BBNGAI), 

Burma. 

CENTRA!, 

INDIA. 

CENTRA!, 

BROV. 

Htdera- 

BAD. 

BANJAB 

AND 

Kashmir. 

BA.TPU- 

XANA. 

Total. 

1808 

1809 

1000 

1901 

1903 

1903 

1904 1 

1905 

1906 

Tons. 
200,329 
225,623 
! 210,736 
264,100 

1 221,090 1 
1 239,328 , 
260,70.') 
277,065 ! 
286,490 

Tons. 

13,372 

15,822 

23,281 

24,606 

33,889 

1 46,909 
49,867 
41,725 
42,164 

Tons. 
3,022,090 
4,035,263 
4,978,492 
5,487,585 
0,250,230 
0,301,212 
7,003,080 
7.234 103 

1 8;617,820 

Tons. 

6,975 

8.105 
10,228 
12,466 1 
13,302 

9,306 

1.105 

Tons. 
134,726 
164,509 
' 104,489 
104,302 ' 
171,.538 
193,277 
185,774 
137,701 
170,293 

Tons. 

149,709 

156,370 

173,842 

191,516 

196,081 

159,154 

139,027 

147,265 

92,848 

Tons. 

394,622 

401,210 

409,291 

421,218 

455,424 

362,73.3 

419,546 

454,294 

467,933 

Tons. 

85,862 

81,835 

74,083 

1 07,730 
36,511 
44,703. 
45,864 

j 73’ll9 

Tons. 

511 

4,249 

9,260 

12,094 

16,503 

21,764 

45.078 

42,964 

32,372 

Tons. 

4,008,196 

5,093,260 

0,118,693 

0,633,727 

7,424,480 

I 7,438,380 
8,216,706 
: 8,417,739 
9,783,230 


With a view to supply the names of the chief mines, to exhibit their 
classification both geologically and geographically and to demonstrate 
their output, the following further statement may be given ; — 


Output of the Qondwana Coalfields for the Years 1901-6. 


Coalfield. 

1,901. 

1902. 

1903. 

1904. 

1905. 

1906. 

Bengal : — 

Tons. 

Tons. 

Tons, 

Tons. 

Tons. 

Tons. 

Daltonganj . . 

3,881 

19,352 

33,557 

50,517 

71,294 

87,768 

Giridih 

694,806 

776,656 

766,871 

773,128 

829,271 

803,321 

Jherria 

1,946,763 

2,420,786 

2,493,729 

2,889,604 

3,070,588 

4,076,591 

Rajmahal 

436 

219 

335 

1 274 

414 

677 

Raniganj 

Central India : — 
XJmaria and 

2,841,699 

3,042,223 

3,066,720 

i 3,350,257 

3,202,536 

3,650,563 

Johiila 

164,362 

171,538 

193,277 

185,774 

157,701 

170,292 


OOAJL 

Trade 


Internal 

Trade. 


Bengal 
Ruppljlng. 
OaTFupore 
and Bombay. 


Singareni 

supplying 

Madras. 


Indian 

Produc- 

tion. 


Classifiea- ; 
tion of 
Mines. 
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Output of the Ooadwaaa Coalfields for the Years 1901-6 — continued. 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 1 

1906. 

Central Prov. : — 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Bellarpur 



— 

— 

90 

148 

916 

Peneh Valiev 

^ ■ 

. 

SS 

— 

1,104 

32,102 

Mohpani 

43,046 

43,645 

31,443 j 

26,618 

22,998 

27.503 

Warora 
Hyderabad : — 

148,470 

153,336 

127,623 

112,319 

123,015 

32,327 

Singareni 

421,218 

455,424 

362,733 

419,546 

454,294 

467,924 

Total of Gond- 







WANA Beds . . 

6,264,681 

7,083,179 

7,076,376 

7,808,027 

7,993,363 

9,348,884 


Output of the Cretaceous and Tertiary Coalfields for 1901-6. 


Coalfield. 

1901. 

1902. 

1903. 

1904. 

1905. 

1606. 

Assam : — 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Tons. 

Makum 

254,100 

220,640 

239,328 

266,265 

276.577 

285,402 

Smaller Fields 

__ 

456 

— 

600 

488 

88 

Baluchistan : — 
Khost 

.18,431 

25,982 

36,444 

38,574 

34,140 

32,500 

Sor Range and 
Mach 

^ 6.225 

7,907 

10,465 

11,293 

7,585 

9,664 

Burma : — 
Shwebo 

12,466 

13.302 

9,306 

1,105 



Upper Chindwin 

— - 

— 

— 

— 

— 

1,222 

Kashmir : — 
Ladda 


1,138 

909 

270 

- 


Panjdh : — 
Dandot (Salt 
Range) 

67,730 

55,373 

43,704 

46,258.' 

61,618 

57.438 

Attock 

— 

— 

— 

336 

716 

10 

Shahpui’ 

— 

— 

— 

— 

289 j 

15,671 

Rajputana :■ — ' 
Bikanir 

12,094 

16,503 

21,764 

45,078 

42,964 

32,372 

Total of 
Teetlueiy Beds 

371,046 

341,301 

362,010 

408,679 

424,376 ' 

434,367 

Geajtd Total 
OF IXDIAX C0.4.L 

6,636,727 i 

7,424,480 

7,438,386 

8,216,706 8,417,739 

9,783,251 


Coal-gas : Coal-tap.— It is exceedingly difficult to obtain informa- 
tion regarding tbe gas-works of India. In the Financial and Commercial 
Statistics pubiished by the Gorernment of India for 1904 (more recent figures 
are not available), mention is made of two gas-works, one in Calcutta, the 
other in Bombay. These gave employment to 581 persons. It is believed 
there are other gas-works here and there all over the country, but mostly 
of a private nature, and therefore not returned under “ Larger Industries.” 
It is understood also that English coal is largely, if not exclusively, 
employed in gas-making, and the by-products of these works are doubt- 
less disposed of but are not worked up to the extent customary in Europe. 
The coals most suited are coking coals that bum with a long flame. 

In the dry distillation of coal and in the manufacture of illuminating gas, 
volatile products are obtained that condense and separate into (c) a watery 
liquid and (b) a tarry mass. The former is one of the chief sources of 
ammonia and its salts (see Alkalis^ p. 48), and the latter constitutes coal- 
tar. (For Wood-Tar, &QQ Binus, p. 890.) The average results with good coal 
are : — gas 16'6 per cent. ; amnioniacal liquor 14T per cent. ; tar 5*3 per 
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cent., and coke 64 per. cent. From coal-tar may be prepared benzene 
{tbe commercial benzol), iiapbtbalene, anthracene and phenol, also pitch. 

Briefly it may be said that benzene can be converted into aniline, 
naphthalene into indigotin (indigo), anthracene into alizarine, and j)henol 
into carbolic acid. The reader will find numerous technical works that deal 
with these substances and their manufacture. [Cf. Blount and Bloxam, 

GJmn. for Engin. and Manuf., 1900, 55-87 ; Rawson, Clardner and Lay- 
cock, Dyes, ilfordanis, efc., 1901, 93-110.] 

The coal-tar colours may be spoken of as discovered by Dr. (the late colours. 

Sir) W. H. Perkin in 1856. He w'as then engaged in a study of the syn- 
thetic production of cpiinine, when he noticed that aniline on being oxidised 
gave a colouring matter. This he produced separately and gave to the 
trade under the name of “ Mauve.” This was the first of the long series 
of colours destined in a remarkably short time to revolutionise the tinc- 
torial industries of the ■world — the. Aniline and Alizarine Colours, The 
influence of these modern mineral dyes has been more destructive to the 
tinctorial and textile industries of India than is commonly supposed. 

They have depraved the artistic feelings of the people, and demoralised Demoralised 
many of the indigenous crafts. But it doubtless cau he upheld that the crStsf 
advances of modern tinctorial science have, in their ultimate issues, been 
in reality more constructive than destructive. The majority of the Indian 
vegetable dyes are fleeting, especially the yellows and greens. The best 
colours are the reds and blues. All Indian dyes are relatively expensive Espensire. 
and troublesome, and one of the most imminent modern dangers lies in 
the fact that there are good and bad, cheap and dear, fast and fleeting 
qualities of the coal-tar dyes. It has been in fact computed that there : 
are at present about 2,000 distinct colours of this kind ofiered for practical 
use, the manufacturers of which are often prepared to send expert dyers 
to the workshops of their customers in order to instruct the operatives 
in the technicalities of the dyes they sell. Recently it has moreover been 
proposed that a key-board” of colours should be established, vith fixed 
numbers for each shade, so that the buyers of Indian goods may be able 
to dictate the colours to be used. This may he desirable for certain com- 
mercial transactions, but with the art crafts it is likely to prove pernicious. 

All the famed natural dyes and tinctorial combinations of India have been Indian Dyes 
already imitated and their vernacular names given to the fabricated 
coal-tar preparations {e.g. Peori dye, p.’765), so that nothing is left undone 
that could expedite the complete overthrow of the indigenous crafts. This 
statement is abundantly upheld by the returns of the imports. The 
Anilines and Alizarines received by India were in 1876-7 valued at ° 

Rs. 4,60,266 ; in 1886-7 they were Rs. 10,08,034 ; in 1896-7 Es. 60,63,256 ; 
in 1903-4 Rs. 82,67,010 ; in 1905-6 a slight decrease, namely to 
Rs. 75,71,314 ; and in 1906-7, Rs. 74,92,704. In another article (under 
Indigofera, p. 683) mention will he found of the progress in synthetical 
production of indigo. 

Coal: Coke. — An inferior quality of coke is obtained as a by- Coke, 
product of the gas-works. , It should not contain more than 10 per cent, 
ash ; it is useful for burniug cement and lime, or for domestic purposes. 

When coal is carbonised in ovens for the express purpose of producing 
coke, larger quantities are used than d'uring gas-making. Coke is the 
main product, not the by-product. The coke is therefore superior because 
it has a higher calorific value. Caking coals are those best suited for 
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THE INDIAN COAL INDUSTRY 

coking because tliey form a compact coherent coke, but mixtures of 
caking and non-caking coal can be successfully carbonised. [C/. Blount 
and Bloxain, lx. 83.] 

For many years past the Raniganj, Jherria and Giridih mines have 
manufactured coke. Their output was in 1902 returned at 128,910 tons, 
of which Raniganj produced 86,000 tons. Coke-making is a most im- 
portant industry, and one in which the future will doubtless record much 
progress. It means the profitable utilisation of coal waste, and the ac- 
companying prosperity of the metallurgical industries. There are two 
qualities, “ hard ” and “ soft.” Ward {Rec. Geol. Surv. Ind., 1904, 
xxxi., 92 et seq.) has recently published an interesting paper in which 
he urges the necessity of introducing improved methods of manufacture 
of coke with a view to recover the valuable by-products presently being 
Wasted. Commenting upon this paper, Holland has explained that 
the backwardness of India in this matter proceeds from the limited de- 
mand for coke for metalhmgical purposes. “ At present about 300,000 
tons only of Indian coal are converted annually into coke, though a de- 
mand will naturally increase wuth the development of metallurgical in- 
dustries. Even as matters stand at present Mr. Ward has shown that 
there is good ground for assuming that the additional outlay necessary 
for closed ovens of the ‘ recovery ’ as well as the ‘ non-recovery ’ type 
would be repaid. Assuming that the coal used for coke-making in India 
contains on an average 0’75 per cent, of available nitrogen, the present 
system of manufacture in open ovens means an annual loss of 2,260 tons 
of nitrogen, sufficient that is for the manufacture of 10,613 tons of sulphate 
of ammonia, which at £13 a ton is worth £137,969 or more than 20|- lakhs 
of rupees.” As showdng the full value of this contention it may be men- 
tioned that it has been ascertained that Java imported in 1901, 21,700 tons, 
and in 1902, 23,400 tons, of sulphate of ammonia to be used as a sugar 
fertiliser. 

Experiments recently made on a large scale in Germany and America 
have confirmed the conclusions referred to above with regard to the suita- 
bility of Bengal coal for the recovery of ammoniacal by-products, and 
arrangements are now well advanced for the erection of recovery-ovens 
on the Giridih, Raniganj and Jherria fields. With a view’' to impro-ving 
the local market for the products, experiments are being conducted 
by the Agricultural Department to test the suitability of ammonium 
sulphate for Indian sugar-cane and other crops, whilst to meet the 
probable demand for sulphur the Geological Survey has organised pros- 
pecting operations on a large scale in connection -with the copper sulphide 
deposits known to occur within easy distance of the coalfields in Bengal. 

But to conclude these remarks on coke, it may be observed that so 
much has been written on the subject that to give even the more 
useful references would occupy much space. The Journal of the Society 
of Chemical Industry teems with descriptions of methods, apparatus and 
processes in all countries. Similarly, innumerable passages occur in these 
journals on the distillation of coal ; on gas-making ; on the gaseous 
products of coal ; on the relation of petroleum to the hydrocarbons of 
coal ; on the influence of lime on coal ; on the determination of the nitrogen 
in coal ; on coal-tar ; on ammonia, etc., etc., subjects intimately as- 
sociated with the future of the Indian coal and coke supplies, [Cf. Weeks, 
Man. of Cohe, 1892,] 



UTILISATIOIT OF COAL WASTE 

Coal : Patent Fuel and Briquettes. — Iii comiectioii witli the 
observations already made regarding Bikanir, Kashmir and other coals it 
has been explained that an industry has been organised in the production 
of briquettes from these inferior coals- This overcomes their excessive 
moisture and makes them useful fuels. In Europe and America briquettes 
are produced in many different ways and of widely different materials. 
It would be beyond the scope of this work to deal with all the forms of 
briquettes, but the subject receives interest in India through the possibility 
afforded of utilising coal waste and working up inferior coals. 

Other methods of utilising the waste coal and bituminous materials 
might be mentioned, such as the manufacture of what is knowm as 
“water gas,” “mond gas” or “heating gas.” [Cf. Imp. Inst. Tech. 
Repts., 1903, 345-6.] The conversion of the accumulation of combustible 
Ivaste material, near the Indian mines, into gas and finally into electric 
power might become of infinite value not only to the mines but to 
numerous possible future industries likely to be originated in their 
immediate vicinity such as chemical works, potteries, etc. 

COCCUS CACTI, Zinn. / Milburn, Or. Comm., 1813, ii., 208 ; 
Proa. Board Agri. Madras, Nov. 18, 1895, CocciDis. The Cochineal- 
insect, Scharlach-wmrm, Mrmddna, kirmaz, kiranda, kirm, etc. A Scale 
Insect native of Central and South America, Mexico, Guatemala, etc., and 
distributed by cultivation to the West Indies, Teneriffe, the Canary 
Islands, Algeria, to some extent even to Spain and also to Java, India, etc. 

There are said to be two forms or qualities of this insect, the grana fina and 
grana sylvestria. The former is generally spoken of as the cultivated and the 
latter as the wild cochineal. The cultivated insect is both larger and more valuable 
than the wild, but whether these are distinct species or only races of the same 
insect cannot even now be said to have been definitely settled. The grana fina is 
reported to be a native of Mexico, whilst the grana sylvestria conies from 
South America. As against all this confusion only two certain facts can be 
set, the first being that recent and properlj^ authenticated attempts to culti\’’at6 
the true grana iina in India have utterly failed ; the second that on three 
occasions a Coecns (possibly grana sylveatris) has, so to speak, broken loose 
in India and utterly destroyed the Opwtiia throughout large tracts of the 
country. 

The Cochineal insect was discovered by the Spaniards in Mexico in 1518 
and made known to Europe in 1523, but it was not until 1703 that Leeuwenhoeck 
exposed the error of regarding the insect as a seed (grana). It is just possible that 
the Portuguese may have attempted to introduce it into India in the l7th 
century, since in 1786 Dr. Anderson of Madras sent to Sir Joseph Banks specimens 
of a dye-yielding f'oceifs which may have been a form of cochineal ; and this seems 
to have determined the East India Company to endeavour to introduce the true 
insect. Accordingly in 1795 Captain Neilson (Hoyle, Prod. Res. Ind., 1840, 60) 
brought from Brazil some Oiniufla leaves with the insects still adhering. This 
was apparently, ho-wever, the grana sylveatris. But, as already stated, there 
is no knowledge of the acclimatisation of the grana fina in India. I may express 
my indebtedness to Major D. G. Crawford, I.M.S., for having called my attention 
to a passage in Seton Karr’s Selections from the Calcutta Gazetteer (ii., 602) : — 
“Nov. loth, 1796. Rishra advertises for sale ‘that pleasant and well-known 
villa of Rissura, about 50 bighas of ground and 120 bighas of Nepaulry, fully 
planted and now ready to receive the insect.’ The well-known villa may have 
been Warren Hastings’ house at Rishra.” It is not known whether a purchaser 
was ever found, but there is no doubt that about the time indicated, Indian 
public opinion was greatly concerned with the prospect of a satisfactory acclima- 
tisation of the true cochineal. The chemical achievements of subsequent years 
completely obliterated, however, all interest in the dye, and Rishra is no more 
a popular resort but a jungle of Opuntia and other weeds. \Gf. F. Brandt, Cult, 
of Silk, resume from Bee. Madras Govt, and Board of Rev., 1871, 2 (Cochineal 
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PLANTS 01 THE INDIAN NOPALEY 

introduced by Br. Anderson) ; also “ Nopalry ” (defined as “ Garden for Cultiva- 
tion of Coeliineal Plant and Insect ”), 13.] 

The favourite (and apparently the exclusive) food-plants of cochineal are 
various forms of Oxmntiu or mroitai — the pricklj' pear (see Opuntia, p. 822). The 
grmia fvna feeds mostly on Oituntiu eoeeiniJUfera, Ham., whilst the grana syl- 
vestris is reported to live on several species, including o. inonavantun, Haw., and 
the common Indian form o. jniienu. Haw. Considering the prevalence of the 
species of 4>jntntin, it maybe said there are not many recently collected speci- 
mens of the genus" from India in the Royal Herbarinm, Kew. Eive species are, 
howex’er, represented by the sets present, and these in alphabetical sequence are : 

tfectiHiaiui, O. mileuii, O.Jicits-indiea, <t. tnonavanfhu and O. tuna. There 
is no specimen of o. and — which may also be regarded as some- 

what significant — ^there is only one sample of o. miienii from Madras, and that 
contributed in 1886, so that it would almost seem as if that plant had not been 
known, or at all events little experimented with in Sonth India, much before the 
first deeade of the 19th century. On the other hand, there are admirable samples 
from Madras of the other species just named, which are .stated to have been 
collected from Dr. Anderson’s garden on April 19, 1809. These are accordingly 
historic specimens. Of o. wonaeanfha it is said that it was “ the food of the 
wild cochineal.” That same species has on two subsequent occasions been sent 
from Madras Presidency and once from the Panjab, so that it is x^robably widely 
distributed in India, and completely acclimatised. Of o, jieuB-imiUin another 
Madras historic sheet bears on the label the following observation : “ It is not eaten 
by the wild cochineal.” The specimen of o. Heemmi na was wrongly named 
o. coop.iniiiifera in the series from Dr. Anderson’s garden, but there is no men- 
tion of whether or not the true cochineal insect fed on this or any other species 
grown in Madras, o. aecunmna has more recently, howex-er, been sent from 
Madras, so that it appears to have become acclimatised. Lastly there is only 
one sheet of 0 . tunu, and it also came from Dr. Anderson’s garden in Madras. 
Most of the Indian specimens of Oxniu fUt preserx'ed in the Herbarium, Kexv, bear 
a parasitic scale insect (possibly a species of maBitis), but no trace of cochineal. 
It thus seems possible the sudden extermination of the Opxmtias of certain 
districts (such as that mentioned in Wilks, Hist, Mysor'e, iii., 89, in connection 
with Tippu Sultan) might be accomplished by the i^arasite mentioned, without 
supposing the sudden appearance and disappearance of a form of cochineal. 
The fact, however, that certain Indian writers affirm that the cochineal will only 
feed on red-flowered Opuntia while others say that it prefers the yellow-flowered 
plant, is perhaps best explained by the supposition that there are at least txvo 
races or specie.? of cochineal in India, though as yet not separately recognised 
by entomologists. Dr. Bourne (JBepf., July 26, 1897) obtained grmia sylvestris 
insects from Ganjam and found these on the yellow-flowered Opuntia; they 
lived for a short time, and only a little longer on the red. He accoi’dingly inferred 
that as a measure of extermination of Opuntia the rearing of any form of cochi- 
neal was attended with so much difficulty that it xvas a failure. But it may 
thus be asked, would similar failure necessarily result xvith all the other species 
of Scale Insect seen on the Opuntias ? 

The cochineal insect at its birth is vixdparous and the male and female larx-.-p, 
are not distinguishable even under the microscope. After a fexx' days, however, 
they fasten to the cactus-leaf, lose the power of locomotion, and l^ecome cox-ered — 
the grana fina by a short white doxx-n, and the grana sylvestris by a inucli 
longer cottony substance xvhieh conceals the insect. The creature de.stined to 
become the male is enx’eloped, along with the females, but in time becomes encased 
witiiin a separate pouch or purse open at the blottom. From this in due time it 
emerges as a scarlet fly possessed of long transparent wings. It rarely flies, 
howex-'or, to any distance but jumps and flutters about while visiting the females, 
and shortly after dies. The female, on the other hand, never emerges from lier 
case as a winged insect, in fact nex^er moves again from the position she took 
as a larva, but becomes absolutely torpid, round in shape, loses her eyes and 
even all form of a head. She derix'es nourishment by means of a holloxv pointed 
tube, xxffiieh she plunges into the fleshy texture of the cactus. Slie begins to 
yield her offspring after about three months, and it is at this stage that the xjroeess 
of “ nesting ” is begun. Some eight or ten females are picked off the cactus and 
put into a little bag of cotton-gauze or other cellular tissue, xx'hich is fastened to the 
underside of a fresh cactus-leaf by means of a thorn. The yoimg larx^ai escape, seek 
out good positions, and when fixed repeat their cycle of birth, groxx’th and death. 
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HISTORY OF COCHINEAL DYE 

The female alone pi’o duces the dye, and is gathered for that piirx^ose imme- 
diately before the birth of her young. It is said that if the insects are stove- 
dried, their natural white powdery covering is retained, and the more valuable 
silver-grey cochineal ” jjroduced, but if killed by steam or hot water they lose 
their covering and “ black cochineal ” is the result. There is, however, an alter- 
native opinion to the effect that quality depends on choosing the right period 
to gather the insects. There are three commercial grades, viz. “ silver grain,” 
“ black grain,” and the little valued “ granilla.” 

USES AND COMMERCIAL FORMS OF COCmNEAL.—Cochineal %vas formerly 
much employed in dyeing wool, silk, and cotton ; to-day it is a colour-ingredient of 
drugs and confectionery, and an artists’ pigment. It is almost entirely replaced 
by aniline dyes. Two different reds are obtainable from it — a bluish-red called 
crimson, and a fiery-red called scarlet. The great reputation these dyes enjoyed 
for many years gave to the English language the expression “ ingrained.”' 

Cochineal is comparatively rich in tinctorial matter compared with most of 
tlje other natural dyes ; it contains from 10 to 20 per cent, of tlie pure substance 
which exists as a glucoside, carminic acid,” from which the true colouring 
matter, carmine red, is readily produced. The dye-stufi requires no prepax-ation 
for the market, but before behxg employed by the dyer the insects are beaten to 
a powder. As ah'eady observed, the most valuable commercial form is “ silver- 
grey ” or “ silver grain,” the white film which is here retained being due to a ixatxTral 
wax uacoenn arnoixnting to about 1 or 2 per cent, of the weight of the substance. 
Tl'iis silvery coating is sometimes imitated by facing the cochineal with talc 
and other mineral matter. In dyeing, cochineal is almost exclusively used 
for the production of scarlet shades on wool in conjunction with a mordant of 
tin. With alum mordant it yelds a ci'imson shade. The Spanish historian Her- 
rara tells us that alum was the mordant txsed by the Mexicans, and certainly, 
as fax’ as Europe is concerned, it was not until 1643 that “ Kuster or Kesler, a 
Germaxi chemist,” brought to London the secret of using a tin sohxtion in produc- 
ing the true scarlet. This secret he communicated to a Flemish painter, who in 
tuiii told or sold it to the famous Gobelins, whose tapestries embraced practically 
the first instances of scarlet-dyed hangings. 

In connection with painters’ coioiu’s, red irxks, etc., the best-knoAvn modern 
aixpHcation of cochineal is in combination with alumina and tin to produce 
CAiiMnsTE {D.E.P., ii., 167) which is an almost pure lake. The best quality is 
known commei’cially as naoanit carmine and is insoluble in water, alcohol, ether, 
turpentixxe, etc., but soluble in strong mineral acids. Other lakes prepared 
with cochineal ax’e Florentine and Crimson-lake. None of the preparations 
retain their intensity of eoloixr when long exposed to light. [C/. Hurst, Painters' 
Colours, etc., 1901, 261 ; Rawson, Gardner and Layeock, Did. Dyes, etc., 1901, 
110 ; Blount and Bloxam, Chem. for Engin. and Manuf., 1900, 327-] 

TRADE. — As a dye, cochineal has been to a great extent superseded by aniline 
dyes, and this supersession appears to be steadily increasing. Thus the average 
quantity of cochineal imported by India annually dxxring the five years 1894-6 
to 189S-9 was 1,829 cwt. During the seven years 1899-1900 to 1905-6 the average 
was only 1,683 cwt. In 1903-4 the amount had fallen to 1,166 cwt., valued 
at Rs. 1,19,417, though in 1904-5 it rose to 1,380 cwt. (Rs. 2,22,914), and in 1906-7 
to 1,533 cwt. (Rs. 2,62,568). In the same period of twelve years the imports of 
aniline dyes had increased by just over 100 per cent., totalling in 1906-7, 6,003,849 
lb., valued at Rs. 46,56,054. Cochineal comes almost exclusively from the 
United Kingdom and France to Bombay. The re-export trade has practically 
vanished. {Cf. Paulus ^gineta (Adams Comment.), 1847, iii., 180; Honigberger, 
Thirty-five Years in the East, ii., 258 ; Hoey, Monog. Trade and Manuf. N. Ind., 
1880, 170; Pharmacog. Ind., 1890, ii., 99 ; De Candolle, Orig. Cult. Plants, 274-6 ; 
Kew Bull., 1892, 144-8 ; Mollison, Repi. on Prickly Pear as Fodder, 1892 ; 
Gennadius, Opuntia in Cyprus, 1897 ; Bourne, Ind. Agri., 1898 ; Maiden, Agri. 
Qaz. N.-S. Wales, 1898, 9, 980-1008 ; Thorpe, Diet. Appl. Ghem., 1898, i., 575.] 

COCOS NUCIFERA, Linn. ; FI Br. Ind., vi., 482 ; Fryer, New 
Acc. B. Ind. and Pers., 1672-81, 7 and pi. ; Miquel, FI. Ned. Ind., 1865, iii,, 
63-72 ; Shortt, Monog, The Cocoanut Palm, 1888; Nicholls, Textbook Trop. 
Agri., 1892, 165 et seq. ; Semler, Trop. Agrih, i., 616-58; Sadebeck, DieKul- 
turgew. der Deut. Kolon., 1899, 25-33; Mukerji, Handbook Ind. Agri., 1901, 
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28-i-7 ; Cook, Ortgr. andDist Cocoa Palm (contiih. from Nat. Herb. U.S.d.), f 

1901, 257-93 ; Gamble, Man. Ind. Timhs., 1902, 739 ; Safford, Useful PI. 
of Guam (contrib. from U.S.A.), 1905, 233-43 ; Firminger, Man. Gard. I 

Ind. (ed, Cameron), 1904, 198-200 ; Palmeae, The Cocoamit (Coconut) | 

Palm, Porcupine-wood, known in the chief Indian and Eastern vernaculars ? 

as ndrel, ndriyal, ndrikel, ndrgil, maar, tenga, tlien'jyimia, hohhari, nur, 

Jcalapa, (Mai.), (Sinh.), ong (Bunn.), mw (Poly.), etc., etc. This tali 
pinnate-leaved palm is indigenous to the islands of the Indian and Pacific 
Oceans, but now cultivated throughout the trojiics in all warm moist 
situations, such as along the sea-coasts of India and Burma. 

Habitat. — The cocoamit is essentially a tropical plant, and while it 
can grow up to the 25th degree N. or S. latitudes, it but rarely ripens fruit 
in the extreme limits of its region. From the Bay of Bengal it follows 
the Gangetio basin inland some 200 miles, but on the coast of India generally 
does not penetrate for more than half that distance. Buchanan-Hamilton 
{8tat. Acc. Dinaj., 1833, 150) found that it ripened fruit with difficulty at 
Dinajpur, but I have seen it do so at Falakata, which is considerably | 

farther to the north, and a writer {Journ. Agri.-Hort. Soc. Ind., 1898) speaks j 

of it fruiting freely at Dam Dim in Jalpaiguri, or 300 miles from the sea. It 
also fruits abundantly in South Sylhet. It would thus appear that the I 

limit of fruit-production, viz. the 25th degree, is frequently exceeded in ! 

the immediate basins of large rivers. Hence it may even grow in Assam, 
though it will there ripen its fruits very indifferently. On the west and 
south coasts of India, on the other hand, its cultivated distribution is 
much more restricted. In Kolaba and elsewhere it may be found on the 
immediate shore and for 50 to 80 miles inland, ascending the hills to about 
3,000 feet. Further to the South in Mysore, for example, it passes inland 
to nearly double that distance. It very possibly gave the name to the 
Cocos Islands and is plentiful on the Laccadive and Nicobar groups, but ' 

not in South Andaman. Gamble says “ the oocoanut palm is not, like ■ 

the palmyra, a forest tree, though it may be seen practically in forest, i 

grown in gregarious plantations all round the Indian coasts and on some i 

of the islands.’’ The Indian region may thus be said to be the lower basins ! 

of the Ganges, Brahmaputra and Irrawaddy, also the Malabar and Coro- ' 

mandel Coasts and adjacent islands — Madras Presidency beizig the chief ! 

producing area. i 

History. — On the assumption that it originated in the islands o£ the Indian i 

and Pacific, there would belittle to prevent its having been carried even by ■ 

currents of the sea, or in some cases by primitive man, to the western shores of j 

America and to the coasts of Southern China, Siam, Burma and India, in prehis- 
toric times. This is so natural and obvious a supposition as to render most of 
the learned arguments indulged in by authors on this subject superfluous. The 
Spanish, Portuguese and Dutch travellers may have greatly aided in its distri- 
bution, more especially in conveying it to the east coast of America, to the West i 

Indies and to Africa, but a wide natural distribution had doubtless taken place 
long anterior to the discovery of America. It is, therefore, hardly of serious 
consequence whether or not it may have been indigenous to tropical America as 
well as to certain of the islands of the Pacific. Its natural habitat is undoubtedly 
maritime. It is known by so many widely diversified names, in the regions of its 
present production, as to necessitate a vast antiquity. But as possibly indicative 
of a stronger claim for an Asiatic than an American origin, derivatives from its 
Sanskrit name ndri-lcela have accompanied the palm eastward very nearly to 
the shores of America and westward to Madagascar and Turkey, to a far greater 
extent than can be shown for any other classic or ancient name that it possesses. 

This does not of necessity involve its being accepted as indigenous to India, but 
simj)ly that its extended cultivation accompanied Sanskrit influence. 
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EARLY EUROPEAN KNOWLEDGE 

De Candolle ultiinately inclined to the idea of aii origin in the Indian Archi- 
pelago. [C/. Orig. Quit. Plants, 429-35.] Cook has taken great pains to refxite De 
Candolle’s arguments and thus to stoutly uphold an American origin. He main- 
tains that it is no fault of the palm that the early inliabitants of America neglected 
to record its history, but similarly neither was that neglect India’s “ fault.” We 
are justified in dealing with the I'ecoi’ds that exist. Wiesner {Die Eohst. des 
Pflaiizenr., 1903, ii., 419) advances no personal opinion but quotes authority 
for a dual nationality (American and Asiatic.) Jumelle {Les Cult. Colon.. 
1901, 88-101) is opposed to the belief that the nuts were brought by currents 
from America to India and inclines rather to the view of an Indian origin. The 
plant was known to Cosmas in the 6th century a.d. (who calls it argellion, a 
name doubtless derived from the Sanskrit), and John of Monte Corvino, in the 
13th century, speaks of it as the “ Indian Nut ” (as the Arabs do to this day). 
\Cf. Yule, Cathay and The Way Thither (ed. Hakl. Soc.), clxxvi., 213.1 It 
was also seen and mentioned by Marco Polo in the 13th century, under the 
name “Indian Nut.” [<?/. Travels (ed. Yule), i., 102; ii., 236, 248, etc.] 
In later times exhaustive and most picturesque accounts of the cocoanut 
in India were given by Varthema {Travels, 1510 (ed. HaH. Soc.), 163), by 
Linschoten (1598 (ed. Hakl. Soc.), ii., 43-51), by Baber {Memoirs, 1526, Leyden 
and Erskine, ti-ansL, 327), and by Abul Fazl tAm-f-AI^&arf), ote., etc., to whose 
accounts the well-icnown description in Household Words, and later that of 
Tsehirch {Indiache Heil-und N-utzpflmizen, 1892, 144-56) appear to owe much. 
The question of the early European knowledge of the cocoanut is discussed 
by Bumphius {Herb. Amb., 1750, i., 8), who quotes the passages of Theo- 
phrastus {Hist. PI., iv., 2 (ed. Scaliger), 1044, 286) and of Pliny {Hist. Nat., xiii., 
ch. 9 (Holland, transl. ), 1601, 390) which have been .supposed to refer to Cocoa 
nucijfbt'a. The names given by these ancient authors are Cuciofera and Cocos, 
but cocoa might be given to any nut. A much more likely derivation is that 
furnished by Barros (1553), Garcia de Orta and Linschoten, viz. from the 
Spanish coco {macaco, Portuguese) applied to a monkey’s face, an admirable 
allusion to the three scars or markings on the base of the shell. Coca (a shell) 
might have been the primitive suggestion of that name. [C'/. Oviedo, Hist. Gen. 
Nat. de las Ind., 1526 (ed. 1851), i., 335 ; Garcia de Orta, 1563, ColL, xvi. ; 
Acosta, Tract, de las Drogaa, 1578, 107 ; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. 
Soo.), ii., 372-86, etc.) ; Clusius, Arom. Hist., 1605, i., ch. xxvi. ; Boym, FI. Sin., 
1656, f-f2 ; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 17 ; 
Hamilton, Nets Aco. E. Ind., 1727, i., 290, 306; Forster, PI. Esc., 1786, 48 ; 
Sprengel, Hist. Bei Herb., 1808, 103, 269; Milburn, Or. Coinm., 1813, i., 277-8; 
Paulua Mgineta (Adams Comment.), 1847, iii., 438-9 ; Hdbson-Jobson (ed. 
Crooke), 1903, 228-9, 233-4 ; Joret, Les PI. dans L’Antiq., 1904, ii., 299, 360.,] 

CULTIVATION. — For seed purposes ripe nuts should be chosen from 
trees of mature growth but not too old. After being kept from four to six 
weeks, seed-nuts are planted just below the surface of the soil and about 
a foot apart. Ashes and salt are freely scattered in the trenches as manure 
and as a protection against insects. The seedlings thus obtained may 
be planted out from two to six or more months later, preferably at the 
beginning of the rains. Such is the usual method, which will be found 
described fully in the Dictionary. In some parts of India, however, 
the young plants are iiot removed from the seed-beds for one or even two 
years- In Java and the South Sea Islands the Natives hang the nuts for 
some months in the open air, under the eaves of their houses, until the 
shoots and roots appear. The seedlings are then put into the positions 
which they are to occupy permanently. . This method has been freely 
adopted by European planters owing to its great saving of labour and the 
ready facility it affords for rejecting bad or weak plants. A further method 
is to leave the nuts to dry for . four to six, weeks and then to lay them 
■close together in a damp shady place until the shoots that appear 
from them are about 10 to 12 inches long. They are then planted in their 
permanent positions, and should not stand nearer each other than from 
25 to 30 feet apart each way. It should be remembered that for 
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friictiiicatioii tlie cocoanut requires absolutely oj^eii air and plenty of 
sunsbine. Tbe subsequent treatment consists in hoeing the ground around 
the stems and manuring them, especially with salt, at the beginning of the. 
rains. They may be easily transplanted when only a few years old, and 
in many cases with advantage, but the new pits into which they are 
placed must be filled with good soil, manure, and a little salt. [Of. Produce 
WorU, Jan. 17, 1896.] 

Yield. — Cocoanut palms will bear fruit, according to the locality and 
the care expended on them, in from five to ten years. They throw out a 
spathe and a leaf every month, and each flowering spike yields from ten 
to twenty-five nuts. The yield varies according to the soil, climate, care 
expendecl, and also variety grow. It has been placed by some authors 
as high as 200 to 300, by others as low as 30 nuts per tree per annum, hut 
a safe average might be 80 to 100, or say 5,000 nuts per aci’e ; and at 4 lb. 
to each fruit this would give a total crop weight of 6| tons an acre. Lastly, 
the palm will continue to bear such crops for 70 to 80 years. 

Cultivated Forms. — Although the Natives recognise many varieties 
or races, these are doubtfully distinct botanically. Moreover, they are 
so numerous that it would he almost impossible to enumerate even the 
better known “ sports ’’ and cultivated conditions that are claimed to exist. 
There are, for example, 25 commonly coimted in Java — Miquel especially 
describes and names 18 of these and calls them varieties ; 40 in the 
Philippines ; 5 recognised in Ceylon ; 30 in Travancore alone according 
to Dr. Shortt ; lastly, Jumelle {Ic. 92) and Firmiiiger, both compiling 
from M. Le Goux de Flaise, say of India that it is customary to recog- 
nise 7 forms: — (1) Coromandel or Brahmin nut, a yellowish-red form; 
(2) the Kanara, a very woody ovoid nut ; (3) the Malabar ; (4) MaUive, 
small and spherical ; (5) Achem, small and ovoid ; (6) Nicobar or pointed 
nut, the biggest of all, and (7) the Qeijlon mxt. The Brahmin nut is 
esteemed for its milk but is inferior m TiO'pra and coir. Of Ceylon it 
is said there are two special dwarf forms : (a) the King Cocoanut, which 
produces a golden-coloured fruit, but rarely attains a greater height than 
20 feet. It is confined to the gardens of the better classes. (6) A still 
smaller plant much sought after. 

Soil and Climate. — All writers admit that the palm will grow efiec- 
tively on sandy soil, but Semler and others point out quite clearly that it 
must not be dry sand. Many soils otherwise unsuitable can be adapted 
by adding the necessary manures ; thus clay soils can be made porous 
by admixture of sand and fertilised by the addition of calcareous salts, 
Jumelle observes that the cocoanut requires heat, moisture, a porous 
soil, calcareous salts, alkaline salts, a certain quantity of sea-salt, and a 
fair amomit of animal manure. It should be noted, however, that animal 
manure if too freely applied is apt to encourage a weevil pest {vide infra). 
The best manure (vegetable) appears to be cocoanut husks. \Gf. Trof. 
Agri., 1893, xiii., 106-8.] Semler observes that the most desirable position 
is a porous soil sufficiently near the sea that at high tides the sea-water 
may permeate the trenches cut for that purpose. Cochran {Trap. Agri., 
1897, xvii., 173) and Jumelle {l.c. 94) give chemical analyses to show 
how very important salt is as a manure for this palm. 

It is necessary that the temperature should be fairly even all the year 
round, 75® and 50® F. being the extremes. If the rainfall be evenly 
distributed throughout the year some 48 to 50 in. will suffice, but if less, 
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the planter must resort to artificial irrigation. [0/, Baur, Ind. Oard., 
Dec. 14, 1899; Cochran, Trof. AgrL, 19TO, xix.] 

ADDITIONAL PBCULIARITIBS OF INDIAN CULTIVATION.—Bombay.—The 
eocoanut is only common in the south of this Presidency, and its chief value 
lies in the rich supply of toddy it affords. In Kolaba district, however, the soil 
and climate are found so suitable that the toddy exceeds the demand. The average 
annual yield of nuts is said to be about 120 per tree, and each palm may be 
reclvoned to have cost about Bs. 9 up to the point at which it begins to yield. In 
Thana district the annual yield is estimated at 75 nuts to each palm. The dry 
nuts are sometimes thrown into a well and left to sprout there, being subsequently 
put into a nursery ; or they are allowed to fall from the tree and then Ijm-ied. 
In the Kathiawar district they are planted and grown in pits 31 by 3 feet 
in diameter, cut out of solid limestone and filled with mould. In Kanara, 
Kathiawar and Ratnagiri the eocoanut is abundant, and in the latter district 
the average annual profit from each tree is said to be about Rs. 1-.S-0. During 
the “ Narral Purnima ” or Coeoanut Festival of the Hindus, which is supposed to 
mark the end of the monsoon in August, Bombay Natives throw imts into the 
sea to propitiate the god of storms. \Gf. Madras Mail, Aug. 23, 1899.] 

Madras. — ^This Presidency, especially the Malabar and Coromandel Coasts, 
is the chief seat of the Indian eocoanut industry. The Laccadive Islands 
also send their contingents to ports on the Malabar Coast, the produce of both 
being reckoned together. The Maldives are under a Sultan who is subordinate 
to the Governor of Ceylon ; the coir produced is conveyed to India and lost sight 
of in the customary trade returns. The Godavari district has been called the 
“ Paradise of the Coeoanut palm,” the delta of the river showmg an abimdance 
of the trees. Mr. Lushington, District Forest Officer of liistna, stated in the 
Tropical Agriculturist (Jan. 1, 1895, xiv., 457) that 200 nuts per annum was a 
very moderate estimate for good fruiting trees in the Godavari district, and indeed 
an even higher average (250 to 300 nuts per annum) has been quoted for Ceylon 
highly manured palms {Trop. Agri., April 1, 1893, xii., 650). In Travanoora 
800,000 trees were counted during settlement operations in 1902, and it is 
estimated that 25 per cent, should be added for non-taxpayihg areas. [C/. 
Capital, Oct. 30, 1902.] In South Kanara, plantations extend along the whole 
coast-line, the average to the acre being about 120 trees each, yielding 40 to 60 nuts 
aimually. The seed-nuts are usually not plucked but allowed to fall from the trees. 

In Mysore there are said to be four varieties of the eocoanut — red, red and 
green, light green and dark green. Toddy is not made from the palm, as the fruit 
is more valued. Occasionally a few green nuts are cut for the juice and for their 
fibre. The Mysore cultivation is to some extent peculiar, and a full account of 
it will be found in the Dictionary. 

On the Nicobar Islands the palm is very abundant, the annual yield being 
estimated at about 10,000,000 nuts. In the Andamans it is said to be a com- 
paratively recent introducton. In 1901-2 there were estimated to be 42,997 
coeoanut trees in bearing and 64,821 not, and in the same year 428,897 nuts were 
received into the oil-factory at Viper. . 

In Burma success would appear to depend largely on the district. Mason 
{Burma aud its People (ed. Theobald), 1883, ii., 143) says that the palm will not 
thrive except near the sea, and in many parts the seedlings are believed to damp 
off. Some years ago it was reported there were 10,000 acres under coeoanuts 
in the Bassein district of Pegu alone. 

In Bengal the coeoanut is plentiful throughout the lower Gangetie basin, but 
as a rule only in garden cultivation, and the produce is not much in excess of 
local demand. Pheeni^r and not Cocos is the palm used in this province as 
the source of toddy and sugar. In the districts of Barrisal, Baokergange and 
Noakhali it is extensively grown in plantations by itself or along with the 
Areca-nut palm. Throughout Bengal the opinion prevails that to fruit well the 
lower two or three leaves must be removed in September. 

In Upper India and the Central Provinces the coeoanut is not cultivated. 

ENEMIES TO THE COCOANUT. — ^The greatest danger to which this palm is 
subject arises from the attacks of various insects, mostly the grubs of beetles. Of 
these niitoeera- ruUrts, a large insect with a reddish-brown head, appears to attack 
the root and subsequently to find its way into the stem ; it is believed to be 
especially prevalent when the ground has been too richly manured. Jumelle 
(l.c. 100) says a similar insect lays its eggs in the stem and the larvae bore 
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their way to the terminal bud, which, they devour. The danger of such pests 
is averted in the Straits Settlements by sprinlding the yotmg palms with salt 
water. Another destructive beetle is Caiautira iminmt'um., a species of Elephant- 
beetle wliich destroys both the young leaves and the terminal bud, thus rapidly 
killing the palm. It is especially prevalent in the Malay States. On the 
Coromandel Coast boring grubs are extracted by means of a barbed steel probe. 
They are eaten as a delicacy by the Burmans, who are great adepts at extracting 
them. The Rliinocoros-beetle {ovyctett fninoeefos, Linn.), a large black or 
brown scarab, has been reported as especially destructive to palm trees in Madras 
and Singapore. It damages the trees by cutting holes tlorough the young leaf- 
shoots. The larvse of a large weevil {Jth.yneiiojnnoTu» fert'tigineuH, Oliu.) kill 
a great number of trees by tunnelling into the trunks. The only cure for this is 
extraction, though the use of salt and brine is often beneficial. 

The leaves of the palm are also much injured by other insect pests and the 
life-sap sucked from the plant. Certain of the CoacijyjE — the Seale Blights — 
such as AspitHufttn a«sfritnfor, Signoret, and Itactyiopiutf eocotin, Maskell, are 
especially destructive in the Laccadive Islands, and are the more dangerous 
because it is difficult to proceed against them by ordinary methods of spraying. 
[C/. Maskell, in Ind. Mus. Notes, 1896, iii., 1, 66-7.] Semler says {l.c. 645) that 
a large wasp is in the habit of making its nest in the young fruit. The only 
remedy is the destruction of the nest. 

Larger and more easily checked enemies are rats, squirrels, flying-foxes, wild 
cats, tree-dogs etc., which sometimes eat the yoimg fruits and 

often destroy the terminal bud. As a remedy, Semler suggests that a preparation 
of cocoanut kernel with arsenic, pulverised glass and strychnine, or the like, 
should be put into cocoanut shells and hung in the trees. Against rats the 
mongoose is the best protection. Nicholls recommends covering the trunk of 
the palm with sheets of tin or galvanised iron for some twelve inches, the 
rats being imable to climb over these. The young plants must also be protected 
against the ravages of wild hogs, elephants, cows and porcupines. When a 
palm has actually been lulled by beetles or other pests, care should be taken 
to destroy the whole stem by fke, as a single palm left lying or utilised for 
posts, rails, handrails to foot-bridges, etc., may contain and send out enough of 
the pests to destroy an entire plantation. It has accordingly been suggested that 
the preservation by planters of infected timber as well as the non-destruction of 
infected cocoanut-refuse should be made a statutory offence, since such nearly 
always constitutes a public nuisance and too often involves a public disaster. 
[Of. Ridley, Rept. on Destruction of Cocoanuis hy Beetles, Singapore, 1889 j Tennet, 
Qeylon, ii, 629 ; Ind. Mm. Notes, 1891, ii., 8-9; 1893, 176; 1903, v., 127; 
Watt, Plague in Betel-nuts, Agri. Ledg,, 1901, No. 8, 140 ; Trop. Agri., 1904, 
xxiii., 636; Butler, Diseases of Cocoanut, in Board Rev. Madras, 1908, No. 786.] 

FIBRE. — This useful plant yields various fibres or fibrous materials. 
A delicate tomentum or cotton, found at the base of the leaf, is employed 
as a styptic. The leaves may he used like those of other palms for many of 
the purposes of paper. The leaflets of two or more leaves are braided into 
mats that are used in house-construction. They are also often stripped 
ofi; and made into brooms, or their midribs separated and so used. 
Again, the leaves are frequently employed as thatch, and dried they may 
be utilised as crude torches. The half-fouit (nut with adhering pericarp) 
is largely used as a scrubber. 

History. — The important fibre, however, is of course the OoiR which 
is obtained from the thick outer wall of the fruit (or husk). This seems 
to have been known to the early Arab writers as kanhdr, being so called, 
for example, by Albiruni (e/. Journ. As., ser. iv., tom. viii., 266) in the 
11th and by Ibn Batuta (Voyages, etc., Soc. Asiatique, 1858, iv., 121) 
in the 14th centuries. Correa (Lendas da India, ii., 129-30) tells us that 
the Governor (Alboquerque) of Cananor devoted much care (1510 a.d.) 
to the preparation of cables and rigging of coir (cairo), of which there 
was great ahundanoe. P]^ard (Toy. E. Ind. (ed. Hakl. Soc.), 1887, i., 250) 
speaks of the revenue having been paid (in 1610 a.d.) of cairo by the Mal- 
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dives. The word coir did not come into the English language until the 
eighteenth century. It is doubtless an Anglicised version through Portu- 
guese Cairo of the Malaya! verb = to be twisted Mai. and 

lidyiru, Tam.). Both the fibre and the rope made from it appear to have 
been exported to Europe in the middle of the 16th century under the name 
Mnhar, a misrendering, very possibly, of Miyar. But it was actually 
not until the Great Exhibition of 1851 that coir rope and matting 
attained commercial importance in England. Thus Milburn, writing as 
late as 1813, observes that cocoauuts are an article of considerable trade 
in all parts of India, and that coir ropes are much esteemed there. He 
says nothing at all of any exports to Europe. It deserves notice, too, that 
the collections of early letters of the East India Co.’s servants, published 
by Mr. W. Foster, contain no reference to the coooanut fibre. 

Production . — Taldng India as a whole, coir is only obtained as a by- 
product. As will be seen under the notes on trade, the present-day Indian 
exports are almost entirely made from Bombay and Madras, and it may be 
said that Madras, Cochin, the Laccadives and Malabar are the only parts 
of India that produce coir on a commercial scale. According to the Manual 
of S. Kanara (1895, ii., 147-8) about 5,000 persons depend for their living 
on the manufacture and sale of coir in that district. It is further said that 
3,000 cocoanuts produce 1 candy of coir. The cost of raw material and 
manufacture is about Es. 15 and the selling price about Es. 20 per candy. 
Elsewhere in India the fibre is dark and coarse, and not comparable to the 
fine qualities of the above-named districts or to that of Ceylon or Singapore. 
There are many reasons for this. Situation is one ; the fibre would seem 
to become coarser at a distance from the coast ; but variety, age at which 
the nut is gathered, care and skill in steeping, beating, and cleaning the 
fibre, etc., etc., are all factors of no small importance. If the palm be 
cultivated for the supply of juice or to afiord ripe fruit, the fibre usually 
proves in the one case imperfectly formed and in the other overripe. 
Such, at least, is the common opinion, although according to Wiesner 
(l.c. ii., 420) only three varieties of C. rmcifera are really suitable for the 
production of coir, viz. ratiJa, eupuliform is, and stuppona, and the first 
named gives the finest and most elastic fibre. These are three out of the 
eighteen forms given by Miquel. Wiesner, however, would appear to have 
adopted for general application a criticism which Miquel {l.c. 65) originally 
intended exclusively for the Dutch East Indies. In many countries such 
as Guam a specially long fruit is grown for the express purpose of affording 
the long straight-bristle fibre. Of Indian coir it has been commonly 
affirmed that the best comes from Cochin, , and that as a result attempts 
have been made to imitate the light colour of the Cochin fibre by bleach- 
ing. But the chemicals used in this process destroy the elasticity of the 
fibre and render good qualities bad and inferior qualities worthless. 
Neither does it seem quite clear whether by Cochin coir is meant com- 
mercially the produce of the Native State or that of the whole coast of 
Malabar, or indeed all high qualities from whatever country obtained. It 
is said that for fibre the nuts should be cut in the tenth month ; it would 
appear, however that a large quantity of ripe nuts are exported to Europe 
in husk and the coir separated on arrival. 

Manipulation. — Concise accounts of the various local methods of re- 
moving the fibre from the shell and of separating and cleaning the coir have 
been given in the Dictionary {l.c. 428-30), to which the reader is referred. 
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Briefly it may be said that for tbe first process an iron spike is fixed in tke 
ground with, point upwards, and that the nut is so struck on this that the 
point penetrates between the nut and the husk, and causes them to separate. 
A Native can treat in this way about 1,000 nuts daily. Although many 
machines have been tried for this purpose, hitherto none have been found 
which can compete with hand-labour. The husks after being retted in 
brackish or sweet water for 7 to 18 months are crushed either by hand 
or by machinery, and the fibre extracted. Fresh water is said to injure 
the fibre. The retting process is sometimes dispensed with, the husk 
being steamed till the fibre separates. After 1. ing dried the fibre is 
“ willowed ” or cleaned of dust and refuse, and it is finally separated into 
various grades or qualities such as “ mat ” or long fibres (used for spinning 
purposes) ; “ brush and broom ‘ bristle ’ ” — ^the shorter and stifier fibres ; 
upholstery, the tow or curled fibre; and the dust or refuse employed 
as a manure and for other purposes. The best bristle fibre done up in 
small bundles, and with the fibre stretched straight and clean, may fetch 
£30 a ton. The mat fibre is worth £20 per ton and the waste £10 a ton. 

Under a high pressure a cocoanut dust was found to make a rather 
brittle cardboard which on being touched by water would instantly swell 
np and close any hole made in it. This was looked upon, some ten years 
ago, as a valuable discovery for rendering warships practically misinkable 
by gun-fire. The ordinary uses of coir, coir-yarn, etc,, are so well known 
in most households, that it seems superfluous to attempt an enumeration. 
Coir-matting, coir- ropes, cocoanut brooms and besoms, hassocks, ham- 
mocks, “ bass ” for nursery men, bags for seed-crushers, oil-presses, etc., 
are amongst the many forms of manufactured coir. Coir rope is especially 
serviceable in India because it does not sufier from the damp climate, and 
sails are accordingly sometimes made of coarse coir-cloth. In the Laccadive 
Islands mats made of cocoanut leaves are used as sails. In Ceylon and 
India the fronds are split and woven into neat baskets. [Qf. Dodge, 
Useful fibre Plants of the World, 120-3.] 

Yield.— -A& regards yield of fibre per nut and price, it has been said 
that 10,000 husks treated in England yield about 60 cwt. of spinning fibre 
and 10 cwt. of brush fibre. In Ceylon 40 nuts are reported to give 6 lb. of 
coir (or say 13| cwt. to 10,000); in Madras 18 large nuts and in the 
Laccadives 60 small nuts give a similar amount ; but whereas a pound of 
Laccadive coir spins to 35 fathoms (210 feet), a pound of the coir from 
large Madras nuts will only measure 22 fathoms (132 feet). 

Prices, — The quotations for Coir on the London market, as published by 
Messrs. Ida & Christie, October 15, 1907, may be here given. Tho spot values 
were as follows :• — 


Coin Yabn — 

£ 

s. 

d. 

£ 

8. 

d. 

Common to good Cochin Roping Dholls 

. . 11 

0 

Oto 14 

0 

0 

„ „ „ „ „ Bales 

.. 12 

0 

0 , 

15 

10 

0 

„ „ fair Cochin Weaving „ 

.. 14 

0 

0 , 

19 

0 

0 

Fair to good ,, ,, ,» 

.. 20 

0 

0 

25 

0 

0 

Good to extra „ ,, 

.. 26 

0 

0 

29 

0 

0 

Common to fair Ceylon Dholk and Ballots 

.. 14 

0 

0 , 

IS 

0 

0 

Fair to good Ceylon Ballots and Bales . . 

.. 20 

0 

0 

, 22 

0 

0 

Good to extra Ceylon Ballots 

. . 23 

0 

0 

, 28 

0 

0 

CoiK Fibre — C ooHisr, common . . 

8 

0 

0 

15 

0 

0 

, fair,_ ... 

.. 17 

0 

0 , 

, 19 

0 

0 

good . . . . 

.. 20 

0 

0 , 

, 23 

0 

0 

OEvnoN, short to fair . . 

6 

15 

0 , 

, 8 

0 

0 

clean long .. .. 

9 

0 

0 , 

, 11 

0 

0 
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A RECORD OF TRANSAOTIORS AND PRICES 


CoiB Eopk— to 6 inch 
2l „ 34 „ 
U » “ » 


For the Month of September. 

Landed Delivered 
1907. 1907. 

Yarn . . . . 190 tons. 485 tons. 

Fibre . . 90 „ 106 „ 

Rope . . . . — „ 13 „ 


£ s. d. £ s. d. 

16 0 0 to 21 0 0 

15 0 0 „ 21 0 0 

15 0 0 „ 21 0 0 


Stock Oct. 2. 

1907. 1906. 1905. 

1,600 tons. 2,925 tons. 1,936 tons. 

234 „ 521 „ 794 „ 

164 „ 216 „ 88 „ 


Landed from Jan. 1 to Oct. 2. 

1907. 1906. 

Yarn . . . . 3,791 tons. 4,861 tons. 

Fibre .. 786 „ 1,144 „ 

Rope .. .. 112 „ 263 „ 


Delivered from Jan. 1 to Oct. 2. 
1907. 1906. 

4,723 tons. 5,012 tons. 

629 „ 1,423 „ 

143 „ 156 „ 


[Of. Text. Journ., Sept. 1892 ; Morris, Cant. Leat, in Journ. Soo. Arts, 1895, 
932-3 ; Dodge, Useful Fibre Plants of the World, 1897, 120-3 ; Kew Bull,, 1898, 
(add. ser., ii.), 245-8 ; Hannan, T&ot. Fibres of Comm., 1902, 151-4; Dunstan 
Imp. Inst. Tech. Bepts., 1903, i., 79.] [For Trade, see Collective Statement in 
Cocoanut Products, pp. 362-3.] 

COPRA (KOPRA) AND OIL. — The kernel of the cocoanut sliced and 
dried either in the sun or artificially is called Co'pra {Kopra). It contains 
from 30 to 50, some say even up to 70 per cent, of fixed oil. The fully 
ripe cocoanuts only are used in making copra, but though the quantity is 
less the quality is said to be higher in three-quarters ripe than in fully ripe 
fruits. But the oil may be expressed either from the fresh kernel or from 
the dried kernel, and by a hot wet or dry cold process. Artificially dried 
copra is often smoked, and as this colours the oil its value is thereby lowered. 
Mr, Cochran {Man. Chem. Anal. ; also Trap. Agri., May 1, 1893, xii., 
665 ; July 1, 1899, xix., 44) gives the composition of copra thus : — moisture 
6 per cent. ; oil 67 percent.; albuminoids 6*69 per cent. ; carbohydrates 
15*21 per cent.; woody fibre 2*11 per cent.; and ash 2*99 per cent. 
Semler {l.o. 653) observes that sun-dried copra contains about 50 per cent, 
of oil, artificially dried 60 per cent., and if dried at the boiling point of 
water it may contain 66 per cent. 

O//.— Dunstan {Edible Oils, l.c. 129) gives his examination of 
Malabar, Bengal and Bombay samples. The Malabar had an acid value 
as Koh of 35*21 as compared with Bengal 11*84, and Bombay 9*95 ; the 
saponification value of Malabar was 258*2, Bengal being 255*6, and Bombay 
255*5 ; the iodine value of Malabar was 8*54, of Bengal 8*41, and of 
Bombay 8*25 ; the Reichert-meissel value of all three was found to be 
higher than the ordinary standard, viz. Malabar 6*71, Bengal 6*79, and 
Bombay 6*65 ; lastly the melting-points were Malabar 23*5° 0., Bengal 
24*5° C., and Bombay 25*0° 0. Blount and Bloxam {Chem. for Engin. and 
Manuf., 1900, 236) give the saponification of this oil as 209 to 228 and 
iodine absorption as 7 to 9. [Of. GreshofE, Bejrt. Kolon. Mus. Haarlem, 
1903 ; Bachofen, Complete Anal, of Cocoanut, showing its demands on the 
Soil, in Times of Ceylon, Nov. 1899.] 

Extraction. — Various methods of obtaining the oil are resorted to : 
for example, when pure colourless oil is required the copra is boiled with 
water, grated and squeezed, the resulting emulsion being again boiled till 
the oil rises to the surface. This is thus a hot wet process. If fresh kernels 
are used this is called dvel oil, and if from copra it is muthel. Moreover 
there are several special modifications chiefly intended to produce the very 
357, 


COCOS 

NUCIFEKA 

Copra 


Copra. 

Methods of 
Preparation. 

Oomposition. 

Ohemioal 

Property. 

Oil. 

Trade Qualities 


Extraction. 

Boiling. 



cocos 

NUCIFERA 

Coeoanut 

Orusliing. 


PooQac. 


Oocliia Oil. 


Improvemonti 
of Oeylon. 


Smoke-dried. 


Su^'ior Quality 


Cold Dry and 
Hot Wet. 


Price. 


Uses of 
the Oil. 


THE OOCOANUT PALM 

pure wHte oil wbicL Las tLe Mgliest commercial value. Crude or ordinary 
cocoanut oil is, on tlie other hand, produced by crushing the cop-a in a 
native oil-mill worked by oxen. This is a cold dry process, but some of 
the most highly prized grades have been cold drawn. The mill is really 
little more than an enlargement of the druggist’s pestle and mortar, but it 
is so efficacious that the extra amount of oil obtained by employing 
European machinery does not counterbalance the expenditiue involved. 
Moreover, the residue of the cofra is sold as cocoanut oilcake (poonac), and 
the drier the cake the lower its value ; the ‘poonac is normally worth 25 per 
cent, of the copra. 

The best East Indian cocoanut oil is known as “ Cochin.” This is 
remarkable, since it is generally thought that ripe cocoanuts are 
necessary for the oil, whilst green nuts are best for the fibre. Yet “ Cochin 
fibre” and “ Cochin oil” both rank highest and possibly from the same 
reason, viz. that the name Cochin is given to all high grades. However, 
it is possible, as mentioned above, that what is called “ Cochin coir ” comes 
in reality very largely from the Laccadives and the Cochin oil may come 
from Cochin. In 1897-8 the Tropical Agriculturist opened its columns 
to a discussion as to the reason for the higher price obtained by Cochin 
compared with Ceylon cocoanut oil. The difference was then said to be 
about 36 per cent. But in January 1904 there was apparently little difier- 
eiice, and in May 1905 Cochin oil was selling at only 16 per cent, better 
than Ceylon ; hence it may be assumed Ceylon had improved materially. 
During the discussion indicated an “ Old Cocoanut Planter ” observed that 
perfectly clean and dry copra yields an oil which if put in a tumbler is in- 
distinguishable to the eye from a similar glass of water. The inquiry, it 
may be said in conclusion, resulted in a general agreement on several points, 
such as that the purity of colour and therefore higher price of Cochin oil 
were due to the greater care taken in the selection of nuts for crushing and 
in the preparation of the copra. It was acknowledged that smoke-dried 
copra usually resulted in a tainted oil ; that none but quite ripe and quite 
sound nuts should be used (it was said, for example, that on the Cochin 
coast the nuts are allowed to drop off the ti'ees) ; that great care should 
be taken to keep the split nuts free from dust and dirt whilst drying ; 
and finally, that the excess of stearine in Cochin oil, which makes it prefer- 
able for candle-making, is due rather to the superior quality of the nut and 
nmre careful cultivation than to any natural superiority of the soil. Almost 
all Ceylon (European) growers, it may be observed, are agreed that one of 
the principal advantages of the Cochin climate lies in the fact that the 
copra can be dried in the sim. In the controversy above indicated it was 
stated, however, that if the copra were dried at an even temperature, where 
smoke could not reach it, the result would be equally good with the sun- 
dried nut. But it may be added the diSerence between cold dry and hot 
wet expressed oil may be a far more important factor than hitherto 
recognised in determining the value of cocoanut oil. All the cocoanut 
products seem subject to extreme fluctuations in price. It is generally 
accepted that the safest standard to purchase copra or cocoanuts is the 
price ruling for the oil. 

The Oil is largely used in India both in cooking and for toilet 
purposes. Its employment as an illuminant was at one time important 
but has considerably diminished owing to the introduction of cheap 
American kerosene, the best qualities of which are cheaper than ordinary 
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coooanut oil. It is still, however, occasionally foniid in some Roman 
Catholic churches, and in England and elsewhere it is made into candles, 
especially nightlights. The latter use was a discovery made by Messrs. 
Price & Co., who introduced candles made with cocoanut oil for public 
illumination at the time of Queen Victoria’s wedding ; but in ordinary 
candle-manufactm*e the oil has been somewhat displaced of late by 
palm-oil. [Cf, Board of Trade Journ.^ Feb. 1898.] In Europe it is 
extensively employed, particularly in France, where pomades and other 
fancy toilet articles are produced in great quantity and variety. It is 
also utilised in the manufacture of salves and lotions of various kinds 
and to adulterate cod-liver oil. It is considered an eilective hair-restorer 
and is universally so used all over India. The long, black, lustrous tresses 
of the Filipino women have been attributed to the use of this oil. [C/. 
Hides and Leather, June 25, 1904.] 

As regards the soap industry, cocoanut oil makes a white, hard soap, 
which is more readily soluble than almost any other in hard or even salt- 
water. The form known as “ Marine Soap ” may be used medicinally in 
plaster-making and in the preparation of soap liniment, but it has the dis- 
advantage of imparting an unpleasant odour to garments or to the human 
skin. The Messrs. Lever’s Sunlight Soap factories use a large amount of 
cocoanut oil. A fair proportion of the Native-made soap of India is also 
prepared by boiling this oil with dhobic’s earth, salt, saltpetre, quicklime 
and water. 

Vegetable Butter. — The various methods and contrivances for pro- 
ducing vegetable butter — cocoanut butter more especially — may be said 
to have originated one of the many new aspects of value in this palm. Pure 
cocoanut oil has for some time been used in part manufacture of margarine, 
and with advantage, since it supplies a certain amount of glyceryl salts, 
of fairly low fatty acids, whose absence from ordinary margarine constitute 
chemically the principal difierence between that product and butter. For 
this purpose the characteristic odour of the oil is removed by treatment 
with alcohol and animal charcoal. \Gf. Blount and Bloxam, l.c. 238.] But 
a far more important industry than the adulteration or fabrication of 
margarine is the production of cocoanut butter (see Cacao Butter, p. 1076). 
The process of producing cocoanut butter or, as it was subsequently termed, 
“ jjaZmin,” is said to have been discovered by a German professor. Dr. 

Schlinck, and developed by him at Ludwigshafen, He produced a pure 
vegetable fat which for culinary and edible purposes was claimed to be 
much superior to butter, lard or tallow, all of which contain acids that 
through heat form undesirable products, [Gf. Ind. Agri., Sept. 17, 1887 ; 
jEeitf BwZZ., 1890, 230-8 ; Basu, in Journ. Agri.-Hort. Soo.Ind. (Proc.j, 1890, 
ix., 62-3.] Dr. Therner, Second Physician of the Imperial Hospital, Vienna, 
pointed out [CentralblaU fur die gesammte Terapie, Oct. 1889) that a firm at 
Mannheim had also produced a cocoanut butter free of fatty acids, such as 
was suited for persons of impaired digestion. [Gf. Journ. Board Trade, June 
1901,] The manufacture of these and such like butters was naturally very 
quickly extended, and indeed Messrs. Loder & Nucoline, Ltd,, of Silvertown, 
London, claim to have preceded even the German firms in producing 
cocoanut butter and cocoanut suet, which they called “ Nucoline ” and 
“ Vejsu.” Their sales are now on a very large scale, so that their goods are 
coming daily into extended demand. Vegetaline ” is the name of the 
product as now manufactured in Marseilles. More recently Messrs. Gaudart 
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THE COOOANUT PALM 

& Oo. Lave commenced maldiig wLat they call “ Cocotine ” at Poiidiclierry. 
Similar factories have also been established in America and elsewhere. [Cf. 
Madras Mail, Jan. 23, 1902 ; Ind. Agri., Nov. 1902, xxvii., 348 ; etc., etc.] 

There is thus an opening for Indian industries in this product which 
that country will be ill advised to neglect. The importance to Europe of 
the discoveries briefly indicated lies in the fact that oocoanut butter pro- 
vides bakers and biscuit manufacturers with a substitute for butter which 
is not only pure and cheap but even better suited for baking purposes than 
butter proper. One of its chief advantages is that it does not readily 
become rancid, and recently the use of this butter has been authorised for 
culinary purposes in the Erench army, a fact significant of the future 
demands of the world. The consumption of this product must in fact 
yearly expand and the traffic become of infinite value. Confectioners are 
said to find cocoanut butter an entirely satisfactory substitute for the more 
expensive cacao butter (see p. 1076), the imports of which into England 
have in consequence for some years past materially declined. Cocoanut 
butter is not, however, strictly speaking, a substitute or even an 
adulterant of dairy butter, but a substance that commands independent 
recognition. [Cf. White and Humphrey, Pharmacop., 1901, 331 ; Reime 
des Cult. Colon., June 1903, No. 126, 324.] 

Adulteration . — It should be added that cocoanut oil is sometimes 
used as an adulterant of volatile oils. It may be detected by the fact 
that oils so adulterated will solidify wholly or in part in a freezing mixture. 
Cocoanut oil has thus been found in eananga, citronella and palmarosa 
oils, [0/. Gildemeister and Hofimann, Volatile Oils, 1900, 201,] Cocoa- 
nut oil melts at 68® to 82° F. ; its sp. gr. at 212° F. is O’ 868 to O’ 874 and 
its saponification from 209 to 228. 

Cocoanut Oilcake or Poonac.~As observed above, this is the by- 
product of copra, after the expression of the oil. Voelcker {Essay on the 
Influence of GJiem. Disc, on Agri. redewed in Trop. Agrist., 1896, xv., 800) is 
said to have observed that the cocoanut cake is better adapted for fattening 
stock than for young growing animals or store-stock. Its analysis is 
as follows : — water 9’50 ; oil 8’43 ; albuminous bodies 30’40 (contain- 
ing nitrogen 4’50) ; mucilage, sugar, fibre, etc., 40’95 ; mineral matter 
(ash) 10’ 72. It was very largely taken up in Australia, after the establish- 
ment of Messrs. Lever Brothers’ Sydney Oilmills. In the Tropical Agri- 
culturist (1898, xviii., 223) it is stated that cocoanut oilcake is not generally 
used for milch-cows or other milking stock, or in Ceylon for horses ; but ifc 
is the common food of working bulls, and is considered an excellent fattener 
for j)igs. 

Official statistics of the Indian trade in cocoanut cake are not available, 
but according to a reply to a correspondent in Capital, Feb. 11, 1904, 
the price in Ceylon was from Es. 67J to Rs. 70 per ton, and from 12,000 
to 15,000 tons were then shipped annually from Colombo, mostly to 
Germany and Belgium. The writer apparently did not consider it neces- 
sary to take India into consideration. In fact he says Indian poonae 
consists of rape-seed, castor-.seed and gingelly (sesamum). Hanausek 
{Micro. Tech. Prod, (Whxton ajid Barber, transl.), 1907, 403-6) gives the 
appearance of the cake under the microscope. The total exports of 
Indian oilcake, it may he observed, amounted in. 1903-4 to about 60,000 
tons, of which Madras contributed 47,500 tons. The exports of oilcake 
appear, however, under two headings (a) Cattle Food and (5) Manure. 
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The total for 1906-7 came to 105,379 tons, valued at Rs. 75,99,121. Cocoa- 
nut oilcake is chiefly exported from Madras, and consequently constitutes 
an important item in these transactions. The value of the total traffic and 
its present prosperity may he inferred from the fact that from all India 
the exports in 1886-7 stood at only Rs. 1,71,107. This is, however, but 
indirect evidence of the extent of the Indian exports in cocoanut cake. 
[Cf. Kew Bull, 1897, 416 ; Leather, Agri. Ledg., 1897, ¥o. 8, 159-60.] 

Medicine. — Very full accounts of the medicinal properties of the 
cocoanut are given in the Dictionary and in the PharmacograpJiia Indica 
(iii., 511-9). Briefly it maybe said that, for European medicine, the most 
important advantages of C. nucifera are the anthelmintic action of the 
fresh fruit (especially of the volatile oil of the shell) ; the properties of the 
milk ; as also the possibility of substituting the oil for cod-liver oil, in cases 
where the latter cannot be taken. For medicinal purposes the olein is 
separated from the solid fats, as in the preparation of what the Natives 
call dvel (According to some writers this is named mutliel, the meanings 
of dvel and muthel being perhaps reversed.) In maldng that substance 
the kernel of the fresh nut is pulped and strained and the oil separated 
from the milky fluid by heating. A preparation of the same kind is now 
known in Europe as “coco-olein.” Both by Native and European 
physicians in India the “ milk ” from the unripe fruit is recommended as 
a useful refrigerant in fever and urinary disorders, but in Bengal it is 
commonly believed that the consumption of too much cocoanut milk 
tends to cause hydrocele. In dyspepsia and consumption Native prac- 
titioners prescribe the pulp of the ripe fruit made up with gM, coriander, 
cumin, cardamoms, etc. This mixture is called ndrihela-khanda. The 
flowers and fresh toddy are astringent. The soft, brown tomentum or 
cotton found outside the base of the leaf-sheath is an excellent styptic, 
like the corresponding products of Bor ass us and Caryota. For an 
abstract of the somewhat diverse and conflicting opinions of the Arab 
physicians — Rhases, Avicenna, Serapion, etc, — the reader should consult 
Adams (Comment, in Paulus Mgineta, 1847, iii,, 438). 

Food Products . — With a large section of the Indian population the 
cocoanut is almost a staple article of diet, and a very wholesome one. 
Natives of all classes consume the soft creamy pulp and cool refreshing 
water (milk) of the young nut (dab), and also use the same in cooking curry. 
The terminal bud or “ cabbage,” though esteemed a delicacy, is not often 
eaten, because its removal kills the palm. The harder pulp of the matured 
nut is dried either naturally or artificially and the copra thus formed is 
parched with rice, rasped, and put into curries or made into sweetmeats. The 
fresh or fermented juice of the stem is consumed as a beverage — toddy {tari); 
by evaporation it is made into jaggery (coarse sugar), and by subsequent 
treatment even refined sugar. Rheede {Hort. Mai, 1686, i., 6) states that 
in his day a coarse reddish sugar was obtained by boiling the juice mixed 
with lime. When distilled, tari becomes spirit or arak and finally vinegar 
(see p. 1111). The methods of collecting the juice and the manufacture 
of its products diSer very little, however, from those employed with other 
palms. (See Borassus flabellifer, pp. 170-1 ; Cleghorn, in Bdinh. New Phil. 
Journ., n.s.,1861, xiv.) Incidentally it shouldbe observed that in Bengal the 
cocoanut-palm is not tapped for toddy but in Bombay this is an important 
industry, although very little sugar is made from it. It may be noted that 
jaggery is not infrequently mixed with lime to make a strong cement which 
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takes a fine polisli. THs is especially noticeable in Madras. [See Cements, 
pp. 293, 929.] The word jaggery is the trade name in India for all crude unre- 
fined sugar, though mostly palm sugar. It comes from the Sanskrit sarhard 
(sugar) through the Konkani sahJeara, the Malayal chahkara and the Portu- 
guese jagara or (mgara. [For Indian Palm Sugar, see Phoenix, pp. 886, 929.] 

The uses of desiccated and shredded cocoanut in European cookery 
and confectionery, etc., are well known, and need not be particularised. 
This trade is comparatively a modern one, and might be almost characterised 
as the chief aspect of European interest in the edible products of the palm.. 
Many patent machines and processes have been brought out, and large 
factories organised in Europe and America (none in India) for the produc- 
tion and sale of desiccated cocoanut and the manufactures therefrom. 
It would appear that the growth of this special trade is so important that 
it is curtailing the export of cocoanuts (entire fruits) from America. 

Timber. — The wood is commercially known as “ Porcupine- wood,” and 
is used for rafters and for other building purposes. It makes very pretty 
and durable furniture, and is also converted into spear-handles, walldng- 
sticks and other fancy articles. \Cf. Gamble, Man. Ind. Timhs., 1902, 739.] 

Domestic and Sacred tfses.— -By Hindus the dried shell is almost universally 
used as the water-bowl of their smoldng-pipe or h-Akah (hence the name narghili) ; 
less frequently it is the sounding-drum of crude violins. In Madras the shells are 
made into elegantly carved ornamental vases, lamps, spoons, sugar-pots, teapots, 
and small unripe ones into snuff-boxes, scent-bottles and the like. Entire shells are 
obtained by filling them with salt water and burying them in sand. By this process 
the kernel is destroyed and may be washed out, but the shell will rot quickly unless 
the nut so treated be fully ripe. [Of. Ind. Art at Delhi, 133, 169, 196, etc. ; 
'Sio6y,Monog.TradeandManuf.N .Ind., 1880, 116.] According to the Emperor Baber 
{Memoirs (Leyden andErskine, transl.),327)andthe EmperorAkbar [Ain'i-ATcbari, 
1690 (Blochmann, transl.), i., 71) the shell of the cocoanut was even then used to 
make a kind of violin or mandoline called ghichak, Witliin the nut there is occasion- 
ally found a small stoneof a bluish- white colour calledin .India calappa and regarded 
by the Chinese as a valuable amulet. These “ cocoanut pearls ” are very carefully 
described by Rumphius. They appear to be composed almost entirely of 
calcium carbonate and have a very small proportion of organic matter. The 
loaves of the palm are serviceable for thatch, screens, baskets, matwork, etc. 

TRADE IN COCOANUT PRODUCTS.— Eo sort of estimate can be 
furnislied of the area under this pahn or of the total production. The 
trade returns are moreover scattered under several separate headings, so 
that a fairly complete statement of even the exports cannot be framed. 
It will be convenient, therefore, to take up the more important products 
of the palm separately : — 

Coir. — Fibre, Eope and Manufactures therefrom. In trade statistics 
the exports are shown under the headings “ unmanufactured coir,” “ manu- 
factured coir ” (exclusive of rope), and “ cordage and rope ” (including 
hemp and coir but excluding Jute). The exports of raw com to foreign 
countries manifested a steady increase from 1894 to 1900. In the latter 
year they stood at 70,016 cwt., valued at Es. 5,65,625. But since 1900 
they have greatly fallen oF, having been only 25,500 cwt., valued at Es. 
2,26,626, in 1903-4, and 11,317 c^rt., valued at Es. 1,06,634, in 1906-7. 
This circumstance may be due to increased traffic in manufactured coir 
(rope matting, etc.), to increased exports in made-up mats or rugs (not 
returned as coir at all), or to certain rearrangements in official statistics. 

Of the MANUFACTURED COIR (excluding cordage and rope) the exports 
manifest a satisfactory improvement, the traffic for 1903-4 having been 
returned at 483,355 cwt., valued at Es. 47,90,110, and for 1906-7 at 559,329 
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cwt., valued at Rs. 56,00,268. Almost the whole trade is in the hands of 
the merchants of the Madras ports, the receiving countries being the United 
Kingdom and Germany. Madras Presidency also supplies the other 
provinces of India with coir and coir manufactures. These internal 
transactions were in 1905-6 valued at 15 lakhs of rupees. As already 
indicated, coir cordage and rope cannot be ascertained separately from 
hemp, but the total transactions for all India in 1905-6 were 139,870 cwt., 
valued at Rs. 15,21,131 ; almost three-fourths went from Madras ports, 
and hence were in consequence chiefly coir (see Ropes and Cordage, p. 921). 
The imports of coir are unimportant, and come mainly from Ceylon and 
are consigned to Bengal. 

Copraand Oil . — Theexports of copra to foreign countriesin thefive years 
1899-1900 to 1903-1 show a remarkable increase. They stood at 97,029 
cwt., valued at Rs. 9,89,377, in 1899-1900 ; and reached 353,721 cwt., valued 
at Rs. 12,21,611, in 1903-1; but fell to 126,151 cwt., valued at Rs. 18,95,311, 
in 1906-7. Of this last amount 125,129 cwt., valued at Rs. 18,76,172, went 
from Madras ports. The chief recipients were France and Germany. The 
coastwise traffic in copra in 1905-6 amounted in all to 181,066 cwt., valued 
at Rs. 21,37,736. Bombay sent 47,218 cwt. chiefly to Sind, and Madras 
131,516 cwt. chiefly to Bombay. The imports of copra from foreign 
countries have been steadily diminishing and are now unimportant. 
Statistics of the trade in Indian cocoanut cake are not obtainable separately 
from those of other kinds of oilcake. The traffic in cocoanut oil to foreign 
countries in the five years 1899-1900 to 1903-1 increased from 2,215,502 
gals., valued at Rs. 27,79,669, in 1899-1900 to 3,379,631 gals,, valued at 
Rs. 48,81,588, in 1903-1 ; but the trade is subject to extreme fluctuations, 
and fell in 1906-7 to 959,772 cwt., valued at Rs. 11,17,791. The United 
Kingdom and United States are the best customers, and the trade is almost 
entirely in the hands of Madras merchants. The imports, chiefly from 
Ceylon and Mauritius, amounted to one million gals, in 1899-1900, but 
were only 999,556 gals, in 1906-7 and very largely from Ceylon. In the 
last-mentioned year Bengal received 731,281 gals, and Madras 171,215 gals. 

Nuts . — The exports of whole cocoanuts to foreign countries, though 
still small, show a tendency to increase. In 1899-1900 the total stood 
at 175,250 nuts, valued at Rs. 5,139 ; in 1902-3 it was 705,535 nuts, valued 
at Rs. 24,789; and in 1906-7, 365,890 nuts, valued at Rs. 13,853. Natal 
and Turkey-in- Asia are the chief receiving countries. The. coastwise 
traffic in nuts is very considerable. In 1905-6 the total for all provinces 
was 81,920,721 nuts,* valued at Rs. 25,50,384. Madras is of course chiefly 
responsible, having exported to Bombay 61,862,661 nuts, valued at 
Rs. 18,96,327. The imports of nuts from foreign countries amounted in 
1906-7 to 10,975,127 nuts, valued at Rs. 4,98,090, and these came chiefly 
from the Straits Settlements, the Maldives and Ceylon. Bengal took 
1,656,501 nuts, valued at Rs. 1,25,325, whilst Burma received 6,090,728 
nuts, valued at Rs. 3,61,516. 

India has not as yet figured in the returns of the world’s traffic in either 
desiccated cocoanut or in cocoanut butter. 

COFFEA ARABICA, Unn . ; De la Roque, Toy. Arab., 1708-10, 
2 pi. ; Jussieu, Mem. de VAcad. des Sden., 1713 (repub. Hist. Goffee), 1715; 
Ellis, Hist. Acc. Go-ffee, 1771 (admirable pkte) ; Plenck,.7c. PI. Med., 1789, 
pi, 130 ; Wight, Ic. PI. Ind. Or., 1810, i., t. 53 ; Richard, Tent. FI. Abyss., 
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1843, i., 349 ; Oliver, FI Trop. Afrim, 1877, iii., 180 ; Baillon, Ilzsi. des PI, 
1880, vii., 275-7, 405 ; Defiers, Voy. Yemen, 1889, 143 ; Raoul, GuU. dn 
Cafeier, 1894 ; Heuze, Les PL Indust., 1895, iv., 172-92 ; Saenz, Memo. 
Cult, del Gafeto, 1895; Lecomte, Le Cafe, 1899; Foreman, Philippine 
Islands, 1899, 337-42 ; Marcel Diibard, Les Cafeiers, in B Agri. Prat, des 
Pays Ghauds, 1905, v., pt. 1, 92-100 ; also in Bull. Mus. Nat. d'Hist. 
Nat., 1907, 279-83 ; Rubiace.®. 

The names given to the plant, its fruits, its seeds and the beverage pre- 
pared from these, are mostly derived from either of two words : — “ Icahwah,^^ 
an Arabic term that originally denoted “ wine,” and “ 6mw,” the Abyssinian 
name for the coffee plant or its beans. From these we have cahua, Icawa, 
ohaube, Icapi, cave, Joava, cafe, coffee and cafeier ; also boun, bun, ban, ben, 
bunu, buncJia. The earliest Arabic writers, however, used the Abyssinian 
name by itself or in combination : thus Avicenna (11th century) calls it 
huncho and Rhases bunco. It was by them viewed as a medicinal plant 
and one very possibly that came from Abyssinia, so that the appearance of 
the Arabic name Jazhwah may with safety be accepted as marking the pro- 
gress into the final development as a beverage. The association with wine 
may be considered in fact as indicative either of the abhorrence of the 
zealous followers of the Prophet of anything that savoured of the prohibited 
alcohol or taken as the direct expression of the curious circumstance that 
when the coffee beverage was first made known to the Arabs it was in all 
probability distinctly alcoholic, and thus fully deserved the name kahwah. 

Habitat. — The true cofiee plant would appear to have been satisfac- 
torily established by botanists as indigenous to certain hilly regions of 
Abyssinia, of the Soudan, of Guinea and of Mozambique. Some doubt 
still, however, prevails as to its being indigenous to Arabia, though this 
was claimed by the early writers. Richard throws out the suggestion 
that it may have been indigenous to Arabia, and carried from thence 
to Abyssinia. It is certainly extensively cultivated in that country, 
as for example at Enarrea, Kafia and Harrar. But Richard adds (as if 
in part support of his view) that cofiee is only used by the Muhammadans, 
not by the Abyssinians proper. Defiers, on the other hand, speaks 
of the plant as cultivated in Attara and elsewhere on the mountains up 
to alt. of 7,000 feet, but as nowhere seen wild in Arabia, These two 
botanical writers thus take opposite sides in the story of the Abyssinian 
conquests. Richard believes that cofiee was carried back from Arabia, 
and Defiers that it was conveyed to Arabia, about 100 years before the 
birth of Muhammad. Raynal, Lecomte, and many authors accept the 
opinion that the plant was taken from Abyssinia to Yemen. 

History. — If we turn to Arabic literature for confirmation, of this view 
we learn for certain that coffee is not mentioned in the Koran, nor of course 
is there any allusion to it in the Hebrew Scriptures. Thus if the plant be viewed 
as indigenous to certain tracts of Arabia, it becomes necessary to believe that 
its merits (if Itnownat all) wereappreciatodwithina very restricted area. Every- 
thing, in fact, points to the conviction that the people of Mecca, Medina and 
Bagdad did not know of coffee till well into the 14th century of the Christian era.. 
Ibn Baithar, born at Malaga and who travelled during the 1 3th century in North 
Africa and Syria, makes no mention of coffee. The art of roasting the beans 
and preparing from those a decoction was apparently a more recent discovery, 
and one which may have been made in Persia. Prior to that, the kahwah that 
first attracted attention, was a preparation from the succulent rind or pulp of the 
coffee-cherry. This contains a fair amount of sugar, is often pleasantly enough 
flavoured, and if a decoction made from it were allowed to stand for some short 
time it would for certain become alcoholic and might even be distilled into spirit. 
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Giovan Leone, who visited Egypt in 1513 and wrote a careful account of Cairo, Egypt, 
makes no mention of the consumption of coffee, nor is the plant enumerated in 
his list of the most useful and novel African plants. On the other hand, seventy 
years later, Prosper Alpinus {De FI. Mgypti, 1592, 26) speaks of the hon tree seen 
by him at Cairo in the conservatory of an Egyptian gentleman, and fimther he 
gives fidl particulars of the decoction, called caoita, which he says they prepared 
from the seeds imported from Arabia Felix and sold in public tavei'ns,*in place of Be.ms. 
wine. In his other work (De Medecina Method.) Alpinus remarks that some 
of the Egyptians used the husks of the coffee-berries instead of the ben-ies them- Husks used, 
selves. Vesling (in his edition of Alpinus’ work published in 1735, 179) adds 
that coffee-cherries, brought from Yemen, were sold in Egypt as crystallised Crystallised 
fruits and regarded as great luxuries. Yex7^asGh.&{Krduter-Buch., 1678, 788), while Coffee-cherries, 
reprinting the account given by Alpinus, spealcs of the beverage being served in 
earthen pots entirely closed up, and adds that the husk makes a stronger infusion 
than the berries (seeds). The seeds, he observes, are called hon and the drink 
choava : he furnishes a picture of a roaster, so that by then, at all events, there Roaster, 
would seem no doubt the seeds were regularly roasted and a beverage prepared 
from them, as well as from the husk. Sandys {Travels, 1610 (ed. 1670), 51) 
alludes to “ Coffa-houses ” of Constantinople. Pietro della Valle {Voy. East. 

Ind., 1665) says of coffee, it is “ made by a black seed boyled in water which 
tmnes it almost into the same colour but doth very little alter the taste of tlie 
water ; notwithstanding it is very good to help digestion, to quicken the spiidts, 
and to cleanse the blood.” Herbert {Travels, 1677, 113, 311) speaks of “ Coffe or India. 

Coho ” as a Persian beverage prepared from “ the flower of the Bunny or Ohoava- 
berry ’’ and sold in shops. Fryer {New. Acc. E. Ind. and Pers., 1675 (ed. 1698), 

225, speaks of “ Coho or Tea ” as being sorx’-ed at a State ceremonial at which he 
was present at Bunder Abbas. An apology for mistakes explains that the text was 
printed in the absence of the author. Hence it may be inferred the ‘ ‘ Explanatory 
Index” was not drawn up by Fryer. In that index ” coffee ” is given as the 
equivalent of coho. It is thus probable that Fryer himself accepted coho as a name 
fully understood in England. It is of cotu’se a variant of the Arabic kahwah, which Arabia, 
originally denoted the wine prepared from the husk of the coffee-cherry, not the 
beverage of the roasted seeds. Niebulir {Voy. Arabia, 1770) says that in Yemen 
coffee made from the seeds is supposed to heat the blood ; accordingly the inhabi- 
tants of that province compose a drink of the hulls of coffee which in taste and 
colour much resembles tea. This they esteem wholesome and refreshing. It is 
prepared nearly in the same manner as that from the seed or bean and is the 
coffee d la Sultane of the French. Deflers observes, “ It is well known that 
the pericarp of the fruit dried in the sun and powdered constitutes the product 
used imder the name of qischr for the preparation of a stimulating drink rather Stimulating- 
lilie an infusion of tea.” “ Aromatised with ginger or other spices it is with qat 
the favourite stimulant of the Arabs of Yemen who abstain from the use of coffee 
prepared from the seed, ground in. the Turkish and European fashion.” 

Ttuning now to a few of the records regarding Abyssinia : Richard, as Abyssinia, 
already observed, affirms that coffee was not in his time much used by the 
Abyssinians. Nearly all was taken to Mossoah by caravans and from thence 
dispatched to Moka, where it was sold as Arabian coffee. Henri Leeomte gives 
a very different accormt : “ From time immemorial the Gallas have used coffee 
both as food and drink. Originally they made a decoction of the beans and 
piflp cooked together. The system of roasting was only discovered later.” 

Such then are the observations of early travellers in Arabia, Abyssinia and Coffee of Roasted 
Egypt, and these may now be linked up with the prevalent opinions and tradi- 
tions. Coffee made of the roasted seeds would appear to have been first brought 
prominently to notice at Aden. It was Itnown for centuries previously as a drug, Aden, 
and many of the Arab writers speak of having been made acquainted with its 
properties through the Persians. Abu Abdallah Muhammad Dhabbani Ibu 
Said had occasion to visit Persia (according to Galand, Roque and Ellis : Africa, 
according to Yule and Burnell : lastly Abyssinia according to the authors of the 
PharmacograpMa Indica) during the 16th century. On that occasion he f oimd 
the faithful partaking of coffee. Returning to Aden he took to drinking coffee 
himself, and recommended his followers to substitute that beverage for the kdt Kdt, 

{ikithn <>auUs) which they were in the habit of using. Vaughan {Pharm. Journ., 

1862, xii.) gives further particulars regarding Muhammad Dhabbani, but throws 
no light on the country whence he obtained his knowledge, nor does de Sacy deal 
with this issue. From Aden, however, the knowledge seems to have spread 
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to Mecca, Medina and Cairo, and finally within the century after its introduction 
to Aden, it had been conveyed to Damascus, Aleppo and Constantinople. But 
in due course the more strict in the tenets of their faith objected to public cofiee- 
houses and to the gaming, singing and dancing that there took place. At various 
times the effort was accordingly made to repress the traffic and to close the 
coffee-houses. In 1511 the Governor of Mecca (the Viceroy of the Sultan of 
Egypt) issued a “ Condemnation ” of coffee as the united opinion of the priests, 
doctors and learned men of that town, on the ground that it was a form of wine 
{kahwali) and therefore contrary to the law. It is thus just possible that the 
beverage then in use was prepared from the pulp of the friiit and was, therefore, 
actually intoxicating. But the Sultan revoked the condemnation and reproved 
his viceroy for venturing to prohibit an article of daily food used by the people 
of the capital of the Empire (Cairo) and by the Sultan himself. Later on (1524), 
however, the coffee-houses of Mecca had become the scenes of so much rioting 
that they were closed, by order of the Kadi. In 1533 the people of Cairo were 
divided into two classes, those who considered coffee lawful, and those who did 
not. In 1554 the coffee-houses of Constantinople were closed on a new pretext, 
that possibly marks the more complete establishment of the habit of roasting 
the seeds. The chari’ed berries (seeds) were considered as charcoal, and thus 
unlawful as articles of food. 

Difference of opinion exists regarding the first European who saw and de- 
scribed both the plant and the beverage. Bamusio published in 1664 his Raccolta 
delle Navigationi e Viaggi, and one of the travellers whom he quotes describes a 
journey from Aden to Bhada which he made as a prisoner. Incidentally he 
mentions coffee among the plants observed by him, but speaks of it as if he and 
all his readers were perfectly familiar with the plant so named. We Icnow that 
by that time it was being xised in Constantinople, so apparently it was known 
some time prior to the actual date of its being chronicled. Do la Boque, while 
characterising the traffic in coffee as quite modern, points out that Peter Belon, 
who travelled in Egypt and Arabia in 1546-9 and described most of the curious 
and interesting plants seen by him, makes no sort of allusion to coffee. But about 
the same time, or shortly after, several other travellers visited both Arabia and 
Abyssinia, and some mention while others are silent regarding coffee. Similarly 
John Bay published in 1693 a collection of Voyages and Travels. A few of the 
authors whose works he gives, deal with Ethiopia and Arabia, and some mention 
coffee while others do not. Clusius {Arom. Hist. (Garcia de Orta), 1574, 214-6) 
received from Dr. Alphonse Pancius of Ferrara, during the summer of 1673, a 
few coffee-berries (seeds). These he figured and described, and tells us that they 
were called buna and by some elkaue {al have) and that in Alexandria a drink 
was made from them. Bauwolf visited Aleppo in oSTovember 1573 and saw 
the coffee plant, as also the beverage. He published his account in 1583 
{Beschreit. der Eaiss., 103). Thtis Clusius, not Bauwolf, as is commonly affirmed, 
should be viewed as the first botanist who examined and described the coffee- 
berries. Prosper Alpinus, as already stated, had a few years still later given 
a full account both of the plant and of tho beverage, and his statements were 
published time after time for a century subsquently, without any new information 
of value being made known. 

Very few of the early rulers, travellers or botanists of India mention 
coffee, such as Marco Polo ( 1290), the Memoirs of the Emperor Baber 
(1619), the Ain-i-Akbari (1590), Bheede (1678), and Bumphius (1760). Lin- 
schoten (1598) described the preparation of tea in Japan, and his contemporary 
and publisher Paludanus, in a footnote commenting on that passage, observes 
that in the same way the Turks prepare a beverage from “ the fruit which is like 
unto the bakelaoe (laurel berry) and by the Egyptians is called bon or ban.** 
Pyrard (Foy. E. Ind., 1610 (ed. Hakl. Soc.), i., 172) speaks of the king and great 
lords of the Maldives drinking coffee, Tavernier ( Travels Ind., 1676, ii., 23-4) says 
that in his time coffee did not grow either in India or Persia, but that the supplies 
eame from Arabia. He then adds that the principal coffee trade was from Hormuz 
and Bassora, “ where the Dutch when returning empty from Mocha, load up as 
much as they can with that seed, it being an article which they sell well.” From 
Hormuz it is exported to Persia, and from Bassora to Mesopotamia and other 
Turkish provinces. (For accounts by Bontius, Mandelslo and Ovington, see 
Camellia, p. 212.) 

Down to the year 1690 the world’s supply of coffee came from Arabia and 
Abyssinia. The following historic data may be accepted therefore as fittingly eon- 
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eluding this brief statement. Inl615 coffee-drinking was carried-to Venice. In 1644 
Peter della Valle took it to Marseilles. John Houghton {PMl. Trans. London, IS09, 
iv., 420) says that Rastall, an English merchant, went to Leghorn in 1651, and 
there found coffee-houses. In the year following Mr. Daniel Edwards, a merchant 
from Smyrna, brought to England a Greek servant named Pasqua, who made 
his coffee. Shortly after Pasqua was enabled to set up a public coffee-house in 
Cornhill. It is further affirmed by Houghton that Dr. Harvey, the discoverer 
of the circulation of the blood, frequently used coffee. But Henry Phillips 
(Pomarnim Britan., 1820, 112) says that Nathaniel Conopios, a Cretan, made 
coffee his common beverage at Baliol College, Oxford, in 1641. This same fact 
is alluded to by Evelyn {Memoirs, 1819, 7) as having taken place in May 1637. 
In 1675 Charles II., by an ill-judged proclamation, in which he characterised 
the coffee-houses as seminaries of sedition, endeavoured to close them, but the 
Act was suspended a few days later. By 1688, according to Jolm Ray, London 
rivalled the Grand Cairo iix the number of its coffee-houses. Lord Bacon {Sylva 
Sylvar, 1658, Century viii., 185), spealrs of the coffa drink used by the Turks, but 
he had apparently no personal Imowledgo of it. In 1657 the Turkish Ambassador 
Sulaiman Aga made coffee-drinking fashionable in Paris, and in consequence the 
roasted coffee-berries sold in Paris during 1670 at £5 a pound. It seems probable, 
however, that through M. Thevenot coffee was definitely introduced about 
1667, but that the habit of coffee-drinking was not general in Paris until 1680. 
In 1690 live seeds having been conveyed to Batavia, a plant was shortly after 
taken to Amsterdam and in 1712 the Dutch presented a seedling from this to 
Loxiis XIV., and still later from that plant seedlings were sent to Martinique. 
Madame de Genlis {La Bot. Hist, et Litter., 1811, i., 193) tells how M. Desclieux, 
who went to Martini qtte in 1720, as Lieutenant of the King, in the same ship 
with the seedlings, gallantly saved them by depriving himself daily of the greater 
part of his allotted portion of water — 'the ship’s supplies having run short. He 
had in consequence the good fortune to see the plants arrive in safety and a new 
source of wealth thereby added to the island. M. de Candolle, M. Edelestan 
Jardin and many other writers allude to this incident. In 1723 coffee was taken 
by the Portuguese to Java ; in 1728 Sir Nicholas Laws introduced it into Jamaica, 
and in 1770 it was conveyed to Rio de Janeiro. 

The history of the introduction of coffee into India is very obscure. Most 
writers agree that it was brought to Mysore some two centuries ago by a Muham- 
madan pilgrim named Baba Budan, who, on his return from Mecca, brought seven 
seeds with him. This tradition is so universally believed in, by the irffiabitants 
of the greater part of South India, that there seems every chance of its being 
founded on fact. About the beginning of tho 19th century there is no doubt coffee 
had found its way to India, and in 1823 a charter was granted to Fort Gloster, near 
Calcutta, authorising it to become a cotton mill, a coffee plantation and a rum 
distillery. Some of the coffee trees planted in fulfilment of that charter are sup- 
posed to be still alive, and about the same time coffee was successfully grown in 
the Botanic Gardens, Calcutta ; but needless to say the industry of coffee planting 
nowhere found an abiding place on tho plains of India but migrated to the hills 
of South India, in Mysore more especially, and thus into the very region where 
tradition affirms it had been introduced two centuries previously. The first 
systematic plantation was apparently Mr. Cannon’s near Chikmuglur. This was 
established in 1830. It is supposed, however, that Major Bevan may have 
actually grown coffee on the Wynaad at a slightly earlier date, and that Mr. 
Cockburn’s Shevaroy plantation bears the same date as Mr. Cannon’s. In 1840 
Mr. Glasson formed a plantation at Manantoddy, and in 1846 plantations were 
organised on the Nilgiri hills. In Ceylon it is believed coffee was introduced by 
the Arabs prior to the Portuguese invasion of that island. It was commenced 
to be systematically cultivated by the Dutch from about 1690. In 1825 the first 
plantation by an Englishman was opened by .Sir Edwards Barnes. In 1877 it was 
estimated that the capital invested m Ceylon coffee was close on £14,000,000. 
The fungal disease {iicmiiein vasiatrix) appeared about 1869 and spread rapidly, 
steadily weakening the bushes and reducing their yielding capacity, so that by 
1887 the Ceylon industry was completely ruined. 

It would occupy many pages to give anything like a complete enumeration 
of even the more important works on coffee. [The following in supplement of 
those already given in the Dictionary, and of those mentioned above, will be found 
specially worthy of study: — Thevenot, Travels in Levant, Indostan, etc. (Engl, 
transl.), 1687, pt. i., 162-3; pt. ii,, 11, 21 ; Dafour, L'Emyloi du Cafe, 1671 ; alsQ 
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Xe Oafe, 1684 ; Spon, Tract, de Potu CapM, 1684 ; Blankaart, Goffee, 1686 ; Nieliol 
de Blegny, ti’Emploi du Cafe, 1687 ; Galand, L'Origine et Progres du Cafe, 
1699 ; Chardin, Voy., 1686 (Engl, ed.), 1811, ii., 279 ; Ray, Hist. PL, 1688, ii., 
1691 ; Petrus Petitus, Homeri Nepenthes, 1689, 73 ; Sloane, Phil. Trans. 
London, 1693 (ed. 1809), iii., 623 ; Pomet, Hist. Gen, des Drogues, 1694, i., 204 ; 
Bruce, Travels, 1790, ii., 226 ; Maepherson, Comm, wiihind., 1812, 271 ; Milburn, 
Or. Comm., 1813, i., 104-6; ii., 530; Law, Hist. Co'ffee, 1850; Thurber, Coffee, 
Plantation to Cup, 1881 ; De Candolle, Orig. Cult. Plants, 1884, 416-8 ; VanDelden 
Lserne, Co'ffee Cult. Brazil and Java, 1885 ; ISTieholls, Textbook Trop. Agri., 1892, 
91-109 ; Pharmacog. Ind., ii., 215-25 ; Elliot, Gold, Sport and Goffee in Mysore, 
1894 ; Ferguson, Coffee PI. Manual, 1894 ; Jardin, Le Cafeier et le Cafe, 1895 ; 
Bui'ton, First Footsteps in East Africa, 1894, i., 12 n., 55 n. ; ii., 26 ; Heuz^, Les PI. 
Indust., 1896, iv., 172 ; Sender, Trop. Agrik., 1897, i., 218-24, 233, 260 ; Laborie, 
Coffee Planter St, Domingo, 1898 ; Lecomte, Le Cafe, 1899 ; also in “La Geographic,’’'’ 
June 1901; ^ad.ohec^,Die Kulturgew. der Deut. Kolon., 1899, 137-8, 142-5; Morren, 
Kaffeeplantage in Der Tropenpflanzer, Beihefte, March and May, 1900 ; Mukerji, 
Handbook Ind. Agri., 1901, 456-62 ; Lehmann, Coffee Cultivation, Dept. Agri. 
Mysore Bull., No. 2 ; Jumelle, Les Cult. Colon. {Aliment.), 1901, 350-85 ; Wiesner, 
Die Bohst. des Pflanzenr., 1903, i., 483.] 

Distribu- Distribution. — The world’s supply of coffee, we are thus justified iiibe- 

tion. lieving, came originally from Arabia and Abyssinia, but as the demand 

increased new localities of production were established. The Dutch East 
India Company pioneered the modern trade by their experimental cultiva- 
tion in Batavia. Soon thereafter cofiee cultivation was successfully intro- 
duced into the warm temperate areas (or hilly tracts) of most tropical 
countries, and in time these not only produced far more than the ancestral 
regions, but yielded a supply of an even superior quality. Improvements 
in quantity and quality of necessity rapidly extended consumption until 
they made coffee one of the most popular of all beverages, and hence with 
a large number of the inhabitants of the globe it passed from the position 
of an occasional luxury to that of a daily necessity, rivalled only by tea 
• — the sister beverage of the breakfast table. 

Species and Species and Varieties Cultivated. — After the somewhat detailed 

Varieties. account already furnished of the chief historic facts regarding the Abys- 
sinian (commonly called the Arabian) coffee plant, it is perhaps hardly 
necessary to indicate that particular species any further for the 
present. It is to this day by far the most important cultivated stock, 
though its liability to blight has caused planters to seek out other 
forms, in the hope of being able either to replace Coff'ea araMca or to 
use these as strains in hybridisation or as stocks upon which to graft, in 
the production of blight-proof plants. In this modern aspect of the 
coffee-planting industry three plants have attracted special attention. 


These are : — 

Liberian. (o) C. liberiea, Hiem ; — a native of West Tropical Africa (Liberia, Angola, 

Golungo, Alto, etc.). But in its indigenous area it is very indifferently cultivated, 
at most in but small plots along the banks of the rivers. In trade it is called 
Ohief Liberian or Abeokuta Coffee. Sir J. D, Hooker from 1872 advocated in the Kew 

Publications. Beports the cultivation of this plant — ^it was then being experimentally grown 
at Kew ; Ferguson published a History of its introduction, progress and 
cultivation in Ceylon up to 1878 ; Thurber, Lc. 107-16; Kew Xm/L, 1890, 107, 
245-53; 1892, 277-82; 1893, 26, 204-6; 1895, 12, 273-4, 296-9; 1897, 
; Progress Rept. Bot, Gard. Nilgiri Hills, 1881-2 ; Christy, Comm. 

PI., 1878, i., 1-7; L^rne, l.c. 321; Trinidad Bull., 1894, 267-73 ; Watson, 
Cult. Tawoy, 1893; Rept. Govt. Bot. Gard. Bangalore, 1897-8, 11; VankeirsbilckjXev. 
Agri., 1896, x., 136-7, 162 ; TI.S. Yearbook Agri. Dept. , 1897, 197 ; Huettenbach, 
Cult, Liberian Coffee, XXX Selangor Joum,, 1897; Der Tropenpflanzer, 1897, i., 
290-6 ; iii., 231 ; Joum. Soc. Arts, 1897, 641 ; 1903, 461 ; Gat. des PI. Boon. 
in L’Horti. Colon., 1900, 63-4 ; Edmond Bordage, Rewe Agri. de la Reunion, 
1901 ; VAgri. Prat, des Pays Chavds, 1902, ii., 169, 624 ; Sadebeck, Lc. 145 ; 
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t Produce World ; Planting Opinion ; Trap. Agrist. ; Capital ; Madras Mail, 

I etc. etc. 

3 This species was thus first made Imown to Europe about the time the coffee- Special 

5 leaf disease appeared in Ceylon. Its hardier growth led to the opinion, to some Oaltlvation. 

extent realised, that it might withstand the action of the blight, and on this 
account demands were made on the Royal Botanic Gardens, Kew, for plants 
or seeds. Fortimately the Director of the Gardens was fully able to satisfy 
these, until the question of seed supply was taken up by the trade. The Kew 
Beports are full of the most interestmg and suggestive details regarding the 
successes or failures attained tlirough the experiments conducted, almost simtil- 
taneously, m all the tropical regions of the globe. But in one respect at least immunity 
they have been disappointing, namely, the plant, though much hardier than the .Diaease. 
Arabian coffee, has not proved to possess immunity from blight. In fact Sir Daniel 
Morris pointed out long ago that in the nursery the seedlings often suffer from Diseased in 
iSeinlieUi quite as much as do those of f. avahiva, but he added that the plants. Nursery, 
if properly cared for, soon attain sufficient strength to withstand the disease. 

The experience gained in India would seem to support belief that Liberian 
coffee requires quite as fertile and as deep soils as c. avahleu. It prefers a warm wai-m MoLsfc 
moist atmosphere and not much less than 100 inches of rain, distributed if locality, 
possible throughout the year ; but it is very susceptible to drought. Whei'e sub- 
: jected to dry heat, therefore, shade-trees must be provided if they do not already Shade-trees, 

exist. In Java Xirythi-Uut. seedlings are finst planted, but soon give too much 
shade and are accordingly replaced in about five years’ time by xiyimlendruii 
I seedlings. 

A shallow soil or one with a large admixture of sand and stones is quite im- Dow r, aTiri , 

I suited, as also are heavy clay soils and waterlogged subsoils. But Liberian 

coffee luxuriates on moisture-retaming soils and on lands that can be, and are 
, regularly irrigated. It, in fact, prefers low-lying tracts to high ground, and 

accordingly flourishes better on the plains than on the hills. It is true that on 
the Wynaad and elsewhere it has been successfully grown up to altitudes of 
6,000 feet, but that circumstance does not materially detract fi-om the opinion 
that it is better suited to the plains of the tropics than nrahioa. Ilence 
Liberian coffee has attained its most extensive production in the West Indies, 

Ceylon, the Malay Peninsula (Selangor), North Borneo, Sumatra and Java, 
and in India seems likely to attain its chief production in Sylhet, Assam, Burma 
and the Andaman Islands. Lserne says that it is “ little thought of ” in Brazil, 
since “ it produces little and that irregularly.” On the east-coast hinds of 
Madagascar it has for some years been fairly extensively cultivated. M. Des- Madagascar, 
landes, Assistant Inspector of Agriculture, says that the plants there grown are 
hybrids and yield a berry superior to that of African coffee. Being large plants 
the custom exists of allowing them plenty of space, say 400 trees to the acre. Pour Hundred 
There are several distinct races, some that form much larger plants than others 
and accordingly require more space. It is just as important with Liberian as 
I with Arabian that the races of the plant should be critically studied. For some 

i years past numerous hybrids have been cultivated all over the world. In the 

I south such have appeared wherever Arabian and Liberian coffee were grown 

side by side. The stock thus obtained is much valued by many planters, being 

I regarded as enjoying immunity from leaf-blight. But it is usually contended that 

for young colonies, Liberian has distinct and superior claims. It yields regularly 
and freely, the fruits do not fall so readily from the bush on their reaching 
I maturity, and it is, when all is said and done, a much hardier plant than Hardier Plant. 

’ the Arabian coffee. On low ground the harvest is abundant, the fruits are 

large (nearly twice the average size of the Arabian bean), not so delicately 

! flavoured, though of good quality when grown on high altitudes. The berries Berries diffioalt 

are more difficult to clean than are those of the Arabian plant, but with proper to clean, 
machinery may be completely deprived of even the parchment; they are 
rank and oily, though if carefully and slowly dried will fetch a price suificiont 
to reward all the trouble and expense entailed. According to most writers a 
I drawback to this coffee lies in the fact that it has never been pushed as a com- 

I mereial commodity on its own merits. The beans seem universally used by 

? middlemen for the purpose of strengthening grades which by themselves would 

be flavourless. 

(6) C. stenophylla, ff. Don ; Boi. Mag., 74-6 and t. ; Kew Bull,, 1893, 167 ; Sierra 
Repi. Bot. Card. Bangalore, 1893-4, 10-11 ; 1896, 189-91 ; 1898, 27 ; Bept. Boy. Deone 
Bot. Card. Trinidad, 1896, 13; 1900, 1^3; PjMrm. Journ., 1897, 17 ; Semler, Coffee, 
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Trop. Agrih., 1897, i., 217 ; Ler Tropenpfkmzer, 1898, ii., 34, 263 ; Trinidad 
Bull., etc., 1899, 223 ; 1900, 315 ; Agri. News, West Indies, 1902, i., 278 ; ii., 
237 ; Journ. Soc. Arts, 1903, 461 ; Trop. Agrist. ; Planting Opinion; Madras Mail, 
etc., etc. “ The Highland Coffee of Sierra Leone.” This interesting West African 
species, Mr. Bentham thought, might be but a variety of c. avohicn. The seeds 
were issued from Kew Gardens, and the plant is now being experimentally grov\-n 
in Trinidad, Java, Ceylon, Mysore (not successfully) and elsewhere. Hybrids 
have also been formed between it and c. avuhica, as also c. UherUm. It grows 
freely, yields abundantly, but is longer in coming into bearing than c. iiherieti. 
It gives a highly flavoured Moka-like berry. 

(c) C. Laurentii, wnaem. (C. robusta, L. Linden), is another tropical African 
species that has attracted some attention, though it is but imperfectly Imown 
botanically. It is spoken of as “ Congo Coffee.” An article appeared in 
VHorticole Goloniale (l.c. 64-6) in the year 1900 that gives a good aecoimt of 
this plant. It is spoken of as prolific, as almost immune from the ordinary diseases 
of coffee, and as yielding a berry of a superior quality with a delicate aroma. 
It frequents banlcs of streams and prefers situations moist and not too shady. 
The plant is not, like c. uimrU'a, pyramidal in shape, but is rather rounded in 
outline. Jumelle {Les. Cult. Colon. {Aliment.), 1901, 350-85) adds that it inhabits 
Sierra Leone, on soils formed of decomposed gi’anite or gneiss. Owing to its 
having been first made knoum from the Nunez river it is often called “ Rio Nunez 
Coffee.” In India and Ceylon this plant has so far failed to justify extended 
endeavours, brxt in Dominica the results have been most encouraging. 

CULTIVATION. 

Localities and Area. — In this work it is desirable to restrict obser- 
vation to India, and consequently to allude only incidentally to the 
coffee-growing of other parts of the world. Particulars of cultivation 
in Java, Sumatra, Philippines, Ceylon, Queensland, Brazil, West 
Indies, Central America, Mexico, etc., will be found in the respective 
chapters of Thurber’s Go^ee, from Plantation to Cup and other such 
works, to which the reader is referred. The actual area under the crop 
in India cannot be stated definitely, owing to the unwillingness of certain 
planters to furnish information. The error that exists is, however, a 
relative one, and tends year after year to be lessened rather than increased. 
Taking the official returns as they stand, it has to be accepted that the 
area shown under coffee, during the past thirty years, has manifested 
severe fluctuations. With a perennial crop this can alone denote the 
fallowing or abandonment of certain plots and the resuscitation of old 
plantations or the opening out of new lands, coincident with variations 
in the world’s coffee necessities. Thus, for example, the revolutions that 
took place in Brazil in 1889, 1891 and 1893, followed as these were by 
small crops during one or two of the succeeding years, had a highly bene- 
ficial effect on the Indian coffee-planting industry. The area returned 
as under coffee in 1885 stood at 237,494: acres, but for the ten years 
ending 1895 the mean area in India was 274,000 acres ; in 1903, 228,815 
acres ; and in 1904, 212,964 acres. The latest report of the Commercial 
Intelligence Department states the area at the end of 1906 to have been 
210,688 acres. During the decade ending 1895 prices may also be 
said to have ruled high, so that the industry was very prosperous. 

In addition to the absence of returns as to certain plantations, an 
estimate of yield to acre could hardly be accepted as even of general ap- 
plication. It accordingly follows that trade statistics almost invariably 
manifest higher exports than the agricultural data would show as pro- 
duced. The relation of surveyed areas to actual returns of foreign exports 
is one of the most profitable aspects of study. Taking 100 to represent 
the area as also the exports in 1885, the following variations have oo- 
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ciirred, every fiftli year being selected : — 1885, area 100, exports 100 ; 1890, 
114 and 63 ; 1895, 120 and 78 ; 1900, 115 and 66 ; 1905, 90 and 97 ; and 
1906, 89 and 61. (See prices, p. 391.) 

Production. — The coffee produced in India is practically all exported, 
the most important markets being the United Kingdom and France, so 
that the returns of trade afford a useful check on the figures of production. 
The year of highest export was apparently 1885-6, when 41 million lb. were 
shipped, or about 6 million lb. in excess of the year’s production. Some 
ten years later (1895) (the record year of production) the exports came to 
32| million lb., or 7-| million lb. less than the recorded production. 

The ofS-cial year of trade returns being from March 31, and that of 
the agricultural statistics the calendar year, a certain overlapping of data 
of necessity occurs, and, moreover, reserve stocks over local consumption 
are usually drawn upon before the new cro|) comes into market. But 
taking it all round, the particulars of area and production are substantiated 
by the actual records of the trade. 

Of the total area, 28,089 acres (according to the Report of the Com- 
mercial Intelligence Department) were under immature plants in 1906, 
so that in the future these will come into bearing and enhance the yield, 
very possibly to a greater extent than the reduction due to the age and 
disease of the plants presently returned as mature. In passing it may be 
here observed that in addition to the actual area under coffee, the planters 
own 108,581 acres, much of which is available for future expansion should 
such be found desirable. Analysing the area of production according to 
the report for 1906, we learn that out of the actual area recorded (196,318 
acres), 89,202 are in British India and 107,116 in Native States. Of 
Vie former — 42,646 acres are in the Madras Presidency ; 46,393 acres in 
Coorg ; 74 acres in Bombay Presidency (Kanara district mainly) ; 84 
acres in Assam (South Sylhet mainly) ; and 5 acres in Burma. Of the 
latter — 101,489 acres are in Mysore, and 5,627 acres in Travancore and 
Cochin collectively. If we disregard the isolation into British and Native 
we learn that the coffee outside the Madras Presidency is ordinarily only 
about 0*15 per cent, of the total Indian area. It would thus be quite 
safe to describe Indian coffee-planting as an industry confined to the 
Madras Presidency. The chief localities are Mysore, Coorg, the Wjmaad, 
the Nilgiri, Pulney and Shevaroy hills. The most important districts 
are Kadur and Hassan, both in Mysore, Coorg, and the Madras Presidency 
proper. 

Yield. — On December 31, 1906, there were in all India 31,827 planta- 
tions, which gave employment to 24,477 persons permanently and 46,044 
temporarily. These %ures show a considerable reduction on the previous 
year, when there were 43,233 plantations. Dividing the figure of area by 
that of production and strildng the mean of all the returns for some years 
back, the Indian yield would appear to be a little over 100 lb. to the acre, 
but it fluctuates very greatly ; thus in 1903 the yield would appear to have 
been 139 lb., while in 1901 it was only 65 lb. It is probable, however, 
that in all the larger and better-worked plantations an average yield of 
2 to 3 ewt. is usually obtained, in European plantations, and to 1 cwt. 
in Native. But even that average is misleading, since it is well known 
some of the better plantations may yield as much as 7 to 10 cwt. an 
acre. Hence the officially returned acreage divided by the declared pro- 
duction, since it involves a mean of good, bad and indifferent results, cannot 
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THE COEEEB PLANT 

Le accepted as a method of deriving the yield, though the figures thus 
produced are suggestive and have, therefore, a certain value. 

Climate and Situation. — ^It has been said, and with much force, 
that a good deal of land at one time and another has been opened under 
coffee that was never suited to it. Of this nature are some of the Coorg 
estates (or portions of them) that have a southerly aspect and are exposed 
to the full force of the east winds. Situation and exposure are factors 
of prime importance. It seems to be the Indian experience that coffee 
prefers land standing from 1,500 to 5,500 feet above the sea-level, the 
exact altitude being controlled to a large extent by latitude. Far to 
the south higher altitudes would seem necessary than in the more northern 
tracts. The temperature best suited would appear to range from 55° 
to 80°. The total rainfall should not exceed 1.50 inches hut about 100 is 
the amount most frequently commended, provided it be fairly evenly 
distributed throughout the year ; hut December to March may be dry. 
Coffee distinctly requires a humid atmosphere, and in the opinion of 
most planters the prevalence of heavy winds are more objectionable 
than a dry atmosphere or a low rainfall. The climate must be open and 
bracing and the sky not heavily overcast. With C. arahiea low-lying 
and damp situations induce disease. As already mentioned, however, 
altitudes lower and warmer than those indicated for C. arahiea are 
suited for C. liherica, but even with that species the higher limits of 
its production give the most valuable berry. 

Soil. — Coffee, although very largely a surface feeder, has a long tap- 
root which it is most desirable should not be injured during transplanting. 
The success of the crop depends to a large extent on the depth of the soil. 
The best soil might be described as a well-drained, ferruginous loam, 
though certain clays mixed with sand give good results, especially if a 
fair amount of humus be present or be given as top-dressing. Very 
chalky soils, as also stiff clays, are useless. It is usually held that soils 
that contain a fair amount of iron give the best-flavoured berries. But 
below the subsoil there must rest a bed of very porous material so as to 
ensure ready drainage. In fact a rocky soil with pouches of loam between 
the outcropping rocks gives admirable results, as may be seen in, many 
parts of the Shevaroys, the Nilgiris and the Wynaad. The rocks are 
constantly weathering and thus adding to the soil, while, according to the 
planters, they also transmit the heat and moisture. [0 /. Robinson, Pringle, 
Voelcker, Lehmann, Leather, etc.] It is, however, unfortunate that no 
record has been kept of the conditions of land opened out and of the same 
fifteen or twenty years afterwards, both in estates manured and in those 
not manured. 

Pi20PAGAT/OM— JVajrserjr.~-Havmg selected the site for a planta- 
tion, cleared and burned (or piled up in ridges to await natural disintegra- 
tion) all the trees not deemed necessary for shade purposes, laid out the 
roads and carried a water supply to the coffee-house, the next most urgent 
task is to select and prepare the site for the nursery. This must never 
be on an old coffee plantation, but on virgin ground of sufficient richness 
that manuring may not be necessary except to add sand with a view to 
secui'ing its porous nature. But the soil of the seed-beds must be rich 
in vegetable mould, hear a gentle slope, be well drained, retentive of 
moisture, and liberally supplied with water for irrigation purposes, since 
for some time watering is necessary. If not already secured, provision 
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should be made for shade against the severity of the sun, but drip from 
protecting trees must be avoided by seeing that they are at a sufficient 
distance from the seed-beds. The beds should be slightly raised and of 
a breadth to allow of hand dressing from the dividing paths. In many 
cases temporary shelters may have to be constructed over the beds. A 
deep trench had better also run along the top of the entire nursery so as 
to check the possibility of surface wash. 

The reader should consult the Bidionary, and one or other of the 
technical reports, cited above, for details of the cofiee industry. For 
example, the varying methods of sowing, transplanting, weeding, pruning, 
etc., which to some extent are peculiar to each locality, must be sought 
for elsewhere. All that can be attempted in this work is a review of the 
facts that are deemed likely to have a bearing on the stability and 
prosperity of coffee planting. 

Selection of Stock. — One of the most important of all tasks is the 
decision as to the stock to be grown. Even if the choice has been 
made of Arabian in preference to Liberian, there still remains the selection 
of the race or hybrid desired, and the source of supply. The reputa- 
tion of the seed estate, the age of the parent stock (seven to ten years 
preferably), the method of treatment of seed, etc., etc., are points of vital 
importance. The seed should be gathered from healthy plants, the 
cherries should be fully ripe before being plucked, then hand pulped 
after maturity, and lastly they should be washed and dried in the 
shade in such a fashion as to avoid both fermentation and undue drying 
of the kernels. In fact some planters believe that seeds fresh from the 
trees should be husked and instantly sown to obtain the best results. 
The talk of “ male ” plants and the discussion as to the value of pea- 
berry as seed, are themes indulged in at the expense of infinitely more 
valuable topics, but the greatest mistake of ail is to suppose that coffee 
is coffee and that both seed and seedlings may be picked up anyhow 
or anywhere. 

Races and Hybrids. — M. Jumelle {Les Cvif. Oolon. {Aliment.), 1901, 352-3) 
mentions many forms of coffee (apparently all races of c. arabtea) and his 
enumeration may be here quoted as suggestive, since some of the races men- 
tioned are already loiown to the Indian coffee planters. He treats of Moka 
as the stock typical form of the species and adds : — 

(o) Vermelho. — ^A. red-fruited coffee much grown in Central America ; it is 
more robust than the type. 

(&) Amarello of Brazil. — A yellow-fruited plant rich in cafeine but rather 
bitter in taste. 

(c) Maragogipe.— -The Upland Brazilian coffee, which has seeds nearly as largo 
as Liberian coffee and is very prolific. This form appears to have been intro- 
duced into South India and is often referred to by planters, but no one appears 
to have furnished a report of its special merits or of the success attained with 
it in India, According to some writers this is a hybrid between f!. itrahit-ti 
and e. Tjunrentu. \Of. Kew Bull., 1894, 163-4 ; UHorti. Colon., 1900, 62-3 ; 
Agri. News W. Ind., 1903, ii., 316-7.] 

(d) Leucocarpa. — ^A white-fruited plant found origiaally in Sierra Leone. 
Could this be one of the special species of that country and not a cultivated 
race of anthica, ? 

(e) Soufriere. — A very hardy plant that resists insect pests : the leaves are 
like those of the type but the seeds much larger. 

(/) Leroy of Eeunion or Pointed Bourbon. — ^Is more hardy than Moka, has 
short branches crowded with leaves, and the seeds are pointed at one end. 

{g) Mysore. — Commercially described as Cannon’s high-priced Mysore.” 
Has round heavy seeds ; the branches are ascending j but as the yield is irregular 
it is being replaced by the next form. 
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THE COFFEE PLANT 

{h) Ooorg' Coffee. — This has large flat seeds and is propagated easily. There 
are several well-marked races such as the “ Chick,” “ Golden Drop,” 
“ Nalknad,” etc. 

{i) Java Coffee. — Tins bears branches less horizontal than Brazilian, and the 
two young leaves at the extremity of the shoots are greenish-yellow in the 
Javan, and brownish-yellow in the Brazilian plant. 

The planters of India recognise many more distinct races, but as no 
one seems to have scientifically described these, and the writer’s personal 
acquaintance with the coffee plant was acquired during one or two very 
rapid tours of inspection, he is unable to attempt a description or classi- 
fication of the special Indian races and hybrids. The reader would do 
well, however, to consult Mr. J. Cameron’s various reports on the experi- 
ments conducted at the Lai Bagh of Bangalore. He will discover that 
Cameron discusses the hybrids that have been produced naturally, and 
explains that their most remarkable feature is their immunity from leaf- 
disease. But he has apparently not been so successful in the production 
of crosses as has been the case in other parts of the world. All the same 
his conclusions on this issue are clear and definite. He is sanguine that 
hybridisation may be looked to as likely to afford much advantage. The 
renovation of coffee, he accordingly adds, is “ not wholly a matter of soil 
enrichment.” “ Next in importance to hybridisation and proper culture, 
the interchange and special selection of seed must take a high place.” It 
may be here added that much has been said regarding the value of plants 
formed by grafting, or by inarching, as for example €. arahica on to 
rooted plants of €. Uherica. The seeds from such are said to be superior 
to pure stocks, and in some respects constitute forms nearly as distinct as 
the crosses and hybrids already mentioned. The Kew Bulletin (1898, 30) 
affords much useful information regarding the hybrid coffees now grown in 
South India — a subject very greatly developed subsequently by the Indian 
press. But the industry is much indebted to Mr. W. L, Crawford, Mr. 
J, W. Hockin, Mr. Brook Mockett and Mr. Graham Anderson— the last- 
named gentleman having read a paper of great merit before the South 
Mysore Planters’ Association that reviews all the practical results attained. 

The importance of careful selection of stock cannot, in fact, be over- 
stated, and it is probably not far from correct to affirm that the majority 
of Indian coffee plantations possess two or more widely different plants 
treated as if one and the same, the result being irregularity both in quality 
and yield. The difficulties of the industry preclude any risks being accepted 
that might he obviated by personal knowledge and care. Hence it is 
desirable that the nurseries be as near the planter’s house as possible, 
so as to ensure constant supervision, from sowing to picking out and 
final transplanting. Any departures from the desired type should be 
instantly removed from the seed-bed, though no opportunity should be 
lost of studying sports that may appear. Forms directly suited to the 
climate, soil, and method of treatment pursued in each plantation should 
be tbe aim of every planter. But these cannot as a rule be purchased. 
They must he acquired as local manifestations or crosses specially de- 
veloped. The study of the seed-bed and the care of the seedlings should 
be the special charge of the manager himself, not of the overseer or foreman 
of works. \Cf. Lehmann, Lect. in Planting Opinion, August 8, 1903.] 

Planting Out . — During the first few years of a plantation it should 
be dug all over as deeply as possible. After the coffee plants enlarge, 
thorough and deep trenching becomes more or less impossible without 
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miicli injury to the roots of the plants. When about a year old the 
seedlings are planted out into their permanent positions, but if care be 
taken to select dull weather for this operation, many planters prefer older 
plants, say two years old. Much difierence of opinion prevails as to 
the distance apart that the plants should be lined in the estate. The 
question hinges on the following considerations ; — (a) the nature of the 
stock selected ; (6) the system of cultivation to be pursued, more especially 
the size of plants desired ; (c) the character of the soil ; (d) the degree 
of shade that exists naturally, or that it is contemplated to afford ; and 
(e) the nature of the climate. In cold countries, where the plants are 
not likely to attain to any great size, close planting may be indicated, the 
reverse being the case under influences that might be expected to cause 
vigorous growth. In India the distances apart usually adopted v^ary 
from 4 to 8 feet each way, and 7 feet might be said to be common, or 
6 feet between the plants and 7 feet between the rows. This would 
give 1,037 plants to the acre, but in many estates a considerably larger 
number exists — in some 5 by 5 feet, or 1,740 trees to the acre. On 
the other hand, Mr. Leeming of Scotforth., in the Shevaroys, was induced 
some few years ago to believe that a larger plant and more space would 
give equal, if not better returns, at a much lower cost than the prevalent 
system of many small plants. He accordingly removed each alternate 
bush and reduced his estate to 600 plants to the acre. The result was so 
very promising that he went still further, and reduced it to 300 or 325 
plants to the acre. On the average his bushes now stand 12 feet apart 
each way. In 1899 I had the pleasure of inspecting Scotforth plantation 
in company with Leeming, as also most of the other cofiee estates of 
that neighbourhood. And I have to admit that Leeming’s plants seemed 
to me in a healthier condition, and to be fruiting more vigorously, than 
any cofiee seen elsewhere. The yield had been greatly increased, the cost 
of cultivation lessened, the plants rendered better able to throw off disease, 
and the produce recorded as fetching a higher price than had been the 
case under former conditions. These are all powerful arguments. But 
there may be other considerations and conditions that have to be borne 
in mind. It does not follow, for example, that plants 12 feet apart each 
way would give everywhere the same results as on the Shevaroys, nor 
that each race of the coflee plant would do so. The subject is one, how- 
ever, that is capable of definite verification, and one moreover that it 
would seem should be solved by every planter for himself. It Would 
not be a very serious matter to place a plot of a few acres under trial, and 
if the returns proved unsatisfactory the replanting of fresh stock in place 
of the old and exhausted plants that had been removed would in time 
repay the outlay. 

Cultural Operations. — It is undesirable to give details of the varied 
opinions and practices that prevail as to the best systems of “ holing ” 
and “ planting out.” The size and depth of the holes depend very largely 
on the nature of the soil, the lie of tile land, and the amount of money 
and time, the planter is prepared to expend. Where money is not a 
serious consideration, large holes are made, the removed earth being 
deposited on the higher side, the holes left exposed for some time to the 
sun and air, then filled in with surface soil, manure and green vegetation 
(weeds), but with little or none of the earth previously removed. After 
a time the fresh soil thus furnished wiU sink, and this depression must 
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"be made up with fresli surface soil. Farm-yard manure may with, advan- 
tage be also given until a little mound has been formed, on the top of 
wliioh the seedling should be planted. Transplanting should if possible 
be made during cloudy days, and just before the commencement of the 
most copious season of rain. Temporary shade should be afforded to the 
seedlings, in the form of small pieces of crude bamboo matting, or simply 
leafy boughs or tufts of bracken fern. It is also a good plan, especially 
in exposed situations, to fix a stake to which the stem may be lightly 
tied. If exceptionally dry weather follow transplanting, it may be 
necessary to give one or two waterings. In some cases a nursery is 
dispensed with and two or three seeds are deposited on the specially 
prepared hole-mounds, the healthiest one being ultimately allowed to 
grow and the others cut out or transplanted. 

Drainage . — Weeding or removal of wild herbage from the plan- 
tation, so as to prevent the young coffee from being choked, now becomes 
an essential operation. If drains have not been provided at the time 
the estate was being laid out, by this stage they become imperatively 
necessary. Nothing is, in fact, more important than a good system of 
drainage. In the Pests and Blights of the Tea Plant (2nd ed., 45-66) it 
has been urged on the attention of tea planters that the objects of 
a system of drainage are to increase the depth and improve the condition 
of the arable soil. Every word of what has been said in that work on 
the drainage of tea is appHcable to coffee. And I may further add that 
during my inspection of the coffee estates of South India I found few 
had been drained anything like to the extent practised with tea. I ac- 
cordingly urged the coffee planters to reform this defect. 

One of the great advantages of drainage is the admission of air 
(oxygen) into the soil. The drainage of agricultural lands differs thus 
essentially from that of the streets of a town. The removal of surplus 
water is undertaken with a definite object in view, the fulfilment of which 
determines the position and number of the drains. The water is drawn 
below the surface, and thus made to carry with it the materials that the 
combined action of the sun and the air have transformed into a soluble 
condition. To permit or encourage surface wash is to render the soil 
sterile, in fact to afford facilities for soil-removal, The deeper the drains 
the further apart they may be placed, and the deeper the resulting arable 
soil. But drains of some kind are indispensable for successful coffee 
planting. In many coffee estates that occupy steep, hilly slopes, a system 
of trenching or contour catch draining has come into general use, as a pro- 
tection against severe and wasteful surface wash. The trenches to some 
extent answer the purpose of refuse pits for the accumulation of manure. 
In fact in most instances they assume the condition of parallel chains 
of pits. If used as pits into which the weeds may be thrown, it is cus- 
tomary to have them cleaned out before the setting in of the rains, so as 
to afford every means of intercepting the fine soil of the surface wash. 
The contour drains in the tea estates are usually laid out with a level 
and the earth removed in their formation thrown on the upper side. This 
is essential, since the slightest slope downhill would convert them into 
dangerous surface drains. So again terracing is an additional method 
practised with great advantage on some estates, though apt, when exposed 
to the south or south-west, to dry the soil unduly. But as with contour 
drains so with terraces, they must be laid out as nearly level as possible. 
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But wlien slopes are not too great and tlie soil fairly liglit, hunding is a Bimds, 
third method, superior to even trenching or terracing. Instead of cutting 
out a terrace, a bank of soil is laid across the slope, and the rain thus 
made to wash this into a natural wide terrace. In many parte of the 
country bamboos and primings are used to form fan-like structures upon 
which the silting- up process may be encouraged. 

Digging and Mulching . — Lehmann {Bull. Dept. Agri. Mysore, 1902, ii.) Digging, 
has very properly pointed out that coffee is so very different from the 
majority of the plants cultivated in Europe and America, that it does not 
of necessity follow that approved Western methods are in every detail 
applicable to it. “ For one thing,” he observes, “ coffee thrives under 
the shade of large trees, while in Europe, or at any rate in Canada, the 
cultivated crops invariably suffer near trees of any sort.” He accordingly 
urges that under the climatic conditions and on the soils that prevail in 
Mysore, it is essential that knowledge of coffee cultivation should be ac- 
quired by direct experiment rather than deduced from general agricultural 
principles. And in that opinion he is assuredly correct. Coffee is as 
sensitive, Lehmann tells us, as most plants to the injuries caused by 
caking or baking of the soil. In Mysore, he continues, most soils after caking the saii 
being dug and then exposed to heavy rain, followed by bright sunshine, 
become quite as hard on the surface as they were before having been dug. 

But surely that peculiarity is experienced throughout the world, and on 
the pure sands of the deserts of Kajputana as much so as on the rich loams 
of IsTorthern Europe or the coffee lands of Mysore, wherever rainfall is 
followed by bright sunshine. It is to check the parching and caking action parching, 
of the sun that gardeners mulch or litter certain crops as a temporary 
measure. It is with the same object in view that weeding at the commence- 
ment of the hot months is discouraged by the cultivators of most tropical 
countries. Cameron points out that the annual weed “BZwwea” Mulching. 
(Afferafum coui/zoides) seen in established plantations can do compara- 
tively little harm and that a light covering of weeds might even do good by 
preventing the surface becoming overheated. To guard against severe 
caldng and overdrpng of the soil is a legitimate and rational aspect of all 
agriculture. But to advance from that position to the condemnation of Tillage 
tillage and the rejection of the fully demonstrated fact that the breaking-up »adispeasabie, 
of the surface soil and its exposure to the action of heat, light, air and water 
has the effect of reducing non-soluble to soluble compounds and the 
production thereby of plant food, seems utterly unwarrantable. The pro- 
tection of the soil against surface wash and surface caldng by a natural 
litter of leaves (mulching) is very admirable and may be very useful as 
an occasional process of fallowing, but to expect that any lands, however 
admirably drained, weeded and mulched, could continue indefinitely to 
yield coffee or any other crop without tillage or manure, is to carry a 
natural law to a perilous and unjustifiable extreme. Lehmann, by his lactuences of 
studies of the manures of coffee, has shown that he 'never contemplated 
his recommendations for mulching to be the one and only method of 
treatment of the soil that was desirable. It would indeed be an un- 
warrantable assumption to affirm that what may be true with a wild plant 
must be true universally with the same plant xmder the abnormal demands 
of cultivation. It is beside the issue to say that mulching has actually 
been the system vdth a group of coffee gardens in’,Coorg for many years 
{Madras Weekly Mail, March 20 , 1902 ). It ,might|f airly be, and in fact Sou BaJiaustion. 
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has been asked ; — ■“ Can it be proved that these very plantations could 
not have done better during the past?” or, “May they not, even now, be 
approaching the exhaustion that led to the abandonment of many similar 
and once fertile estates in that very province ? ” It is doubtless true 
that with rich primeval forest land, if well drained and carefully mulched, 
exhaustion may not become manifest for manj^ years. But it is equally 
true that with indifferent soils or exhausted lands, mulching can never 
take the place of tillage and manure. 

Lehmann concludes his very suggestive report — a most valuable 
paper even though its main contention may not be accepted as constantly 
and universally applicable — ^by the following statement of the advan- 
tages of mulching : — “ The careful preservation of the natural mulch 
on pieces on which the coffee has ‘ closed in ’ : — (a) saves the digging : 
(6) leaves the soil in a better mechanical condition than the usual amount 
of digging could do : (c) probably prolongs the life on an estate and in- 
creases its general vigour and productiveness after the first year or two : 
(d) will save a large portion, possibly all the expense of applying bulk 
manure. Not digging an estate may have the following disadvantages : — 
(a) it is liable to reduce the crop for a year or two : (b) it has the tendency 
to increase the risk of fire.” 

A volume might be written in an attempt to review all the opinions 
that have been published for and against the tillage of coffee lands. A 
correspondent, for example, wrote to a Madras paper in 1895 regarding 
South Coorg — “ The change that is worked in a sickly piece of coffee 
by deep digging is little short of marvellous ; in a couple of weeks’ time 
one would harSy know it for the same piece of coffee.” That sentence 
is fully expressive of the opinions of the vast majority of planters. 

Manuring and Manures. — Cameron (Reft. Offic. Visit to Coffee Dist., 
Coorg, 1898) has much to say^ on the necessity for high cultivation 
and the manures best suited for coffee. He discusses farm-yard manure ; 
bone ; oilcake ; nitrogenous manures, and the fixation of free nitrogen by 
the aid of leguminous catch crops ; lime ; phosphates ; potash ; green 
manures, etc., etc., and commends the use of bracken fern for the litter 
of cattle on account of its subsequent value as a manure. In his con- 
cluding observations he remarks : “ The application of proper manure in 
correct quantity and at the most serviceable time, are things which should 
be assiduously learned from practical experience.” So again, one of the 
most valuable contributions to our knowledge of the art of manuring 
coffee is the series of studies conducted by the late Mr. William Pringle, 
and published in pamphlet form by Messrs. Matheson & Co., of Madras. 
While we have many similar technical reports, some of which will be 
briefly mentioned below, very little of a practical nature has transpired of 
the accumulated experience gained during the seventy odd years of Indian 
coffee cultivation. The planters prefer, as a rule, farm-yard, or bulk 
manure, as it is called, and are restricted in its use by the difficulty of 
procuring enough. Lehmann has recently pointed out that the first 
and foremost consideration is to see that all the essentials in soil-com- 
position are present, in the right proportion and right condition. Ferti- 
lisers may then be given in the direction of crop requirements. He, for 
example, remaiks that “ the potash fertilisers have, I fear, not received 
the attention they require. Judging from the analytical results I have 
seen, most of your soils are rich in nitrogen but relatively poor in potash, 
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pliosplioric acid and lime, and, altliougli mucli more x^otash than pliosx^liorio 
acid is carried off in your crop, potash is hut seldom added.” So again, 
many writers have shown, and most conclusively, that if the soil does 
not possess enough lime, bone and other expensive manures may be 
worse than useless. Voelcker {Improv. Ind. Agri., 1893, 270), for ex- 
amxde, some years ago observed that the differences of practice occur 
in the manner of applying manures, some planters preferring to throw 
manm'e broadcast and to fork it in, others thinking it better to dig a 
trench round the bush, about a foot or a foot and a half from the stem, 
and to put back the soil mixed with whatever manure it is intended to 
apply. “ Manures such as bones, oilcakes, etc., are too generally used, 
because they have always been used, and because there is a general belief 
in their utility, but it is more than probable that in some cases large sums 
are needlessly exj^ended on them, while in others lack of lime, potash, 
or other soil- constituent may be responsible for a diminishing yield.” 

The manures and the methods of applying them to one plantation 
are not alwa 3 ^s applicable to another, so that no general rule can be laid 
down, and the indications afforded by the soil itself must be closely fol- 
lowed. In some parts of the coffee area, fish manure is much appreciated 
as a crop fertiliser, cow-dung being viewed as strengthening the wood. 
Mixed bone and fish manure produce an abnormally heavy crop. Oil- 
cake (poonac) is believed to strengthen the leaves against blight. [Of. 
Voelcker, l.o. 104-5.] 

The season for applying manure is also a subject of much difference of 
opinion, but is possibly best solved by a careful study of the particular 
manure that it is contemplated to be given. Stem and leaf-forming 
manure should naturally be given just after the crop has been gathered ; 
those supposed to increase the yield would, on the other hand, best be 
supplied just before the flowers appear, say in February and March. So 
again, bone and other manures that take some time to decompose require 
to be given early and soluble manures much later. Many writers seem, 
however, to condemn immediate or chemical manures and regard these 
as possessing few, if any, advantages for coffee. 

Assimilation of Free Nitrogen . — So much has been said of the advan- 
tage of growing (as a sort of rotation) leguminous crops along with coffee, 
that a volume might be written on that topic alone. The subject is by 
no means new nor confined in its applicability to coffee. A rotation of 
clover with grain crops became a principle of all early European agriculture, 
long before the correct explanation of that system had been discovered. 
Its application to coffee has been urged by all writers, more especially 
by Mr. B. Nelson. The use of leguminous shade-trees such as the sau 
of the Assam tea planters {AlMzzia stipulata) and the Jtirythrhui 
Uthospertna. of coffee planters are good examples of both shade and 
nitrogen assimilation. (See below the para, on Shade-trees.) [Gf. Pests 
and Blights of the Tea Plant, 

Nitrification. — Allied to the study of free nitrogen, though perfectly 
distinct, are the methods by which the combined nitrogen of the soil or 
of manures is prepared for plant use and the processes or vehicles of its 
transmission into the roots. This is defined as the nitrification of the soil. 
Nitrogenous matter is oxidised and the nitrogen developed into a nitrate 
chiefly of lime or of potash. Until quite recently it was believed to be a 
simple chemical process. But it has been ascertained to be a consequence 
■ ■■ ■, 379 . 
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of the vital activity of certain orgamsms, chiefly bacteria. Ammonia 
compounds are found by the agency of uro-baoteria and other putrefactive 
organisms before the nitrates are produced. Dr. A. B. Frank {Lehrh. der 
Botanih, 1892, i,, 259-75) gives details of some studies of symbiotic 
fungi found on the roots of certain plants, such as on a few species of 
Cuprdifet'm and Orcliidacece. These would seem to aid in nitriflcation. 
A long series of articles from the pen of Mr. H. B. Evans will be found in 
Tlanting Opinion of 1900, in which he advocates that “ Nitrogen Hunger ” 
is one of the chief maladies of the coffee plant. He seems to have assumed 
that the nitrogen of the soil and of the manures of coflee estates does not 
exist in an assimilable condition. In other words, that the agents of 
nitrification are absent to a ruinous extent. This, he would further believe, 
proceeds from the deficiency of a necessary symbiotic fungus, the function 
of which (Evans affirms) is the transmission of nitrogen from the soil 
to the roots of the coffee. Should the existence of a symbiotic fungus be 
actually established for coffee, the conditions that would favour its ex- 
tended production might become of supreme importance. But the. issue, 
so far as present knowledge goes, is a pure hypothesis. The presence of a 
fungus on the superficial roots of the coffee was discovered by Janse in 
Java. [0/. Am. du Jard. Bot. de Buiten., xiv., 113-8.] That fungus was 
most prevalent in soils rich in humus, and was also found on the roots 
ramifying among the litter of dead leaves on the surface. But no one has 
as yet proved that Janse’s fungus is actually beneficial to the coffee plant, 
and Janse himself, like all other investigators, failed to specially cultivate 
it. Although there are possibilities in this direction, the subject is infinitely 
less known than the action of the bacteria contained in the root tubercles 
of the leguminous plants indicated above. [C/. Peroival, Agri. Bot., 1902, 
764-6.] 

Concluding this brief review of cofiee manures, it may be remarked that 
Voelcker observes very truly that “ a sure sign of the land being too 
highly manured is the appearance of shoots all up the stem. The indication 
of a good bush is, on the contrary, the healthy growth of new wood on the 
branches.” [Cf. Wall, Manuring.'of Coffee Estates ; Burgess-Brown, Coffee 
Planting (17 years’ experience in Ceylon), 1877 ; Hughes, Ceylon Coffee 
Soils and Manures, 1879 ; Munro, Soils and Manures ; Lawes, Gorresp. 
regarding Coffee Manures, in Planting Opinion, Aug, 1896 ; Kramer, 
Mededeelingen PI. Java, 1899, 3, 73;' 1900, 64; 1901, 1, 66; Clarke, 
Prize Essay, Management of Soils under Coffee, 1883 ; Elliot, l.c. 350-82 ; 
Pringle, Madras Mail, 1891 ; Revue des Cult. Colon., 1901, viii., 198, 294 ; 
Lehmann, Lect. before N. Mysore Planters’ Assoc, (reprinted in Planting 
Opinion), Nov. 1900 ; also subsequent lecture in Planting Opinion, Aug. 
1903 ; Cultura Rational du Cafeeiro, in Journ. dos Agri. Rio., 1902, ii., 57 ; 
Sao Paulo, Boletin da Agri., Jan. 1902.] 

Pruning . — Within the past few years, thanks to the enlightened energy 
of Mr. Leeming of Seotforth, Shevaroys, there has come into existence 
two diametrically opposite schools. These may be characterised as the 
non-pruning and the severe-pruning systems. Having studied the latter 
for some time, and formed the opinion that certain departures were urgently 
needed, I became a partial convert to the non-pruning system so ably 
advocated by Leeming. It would seem, at all events, very possibly 
preferable to the system of severe pruning that presently prevails. Judged 
of from the purely botanical standard of the state of health and vigour of 
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tlie plants, tLe non- pruning system seemed superior to the customary form 
of severe pruning. But I am disposed to add that I can easily conceive 
of climatic conditions and stock plants where a pruning system would 
be indispensable, so that I by no means think non-pruning is of uni- 
versal application. It is, moreover, not new but has for many years 
been followed in other countries, and even in India has been the practice 
in vogue with most Native coffee-growers. Deeming would, however, 
appear to be the first European planter in India who has had the courage 
of his convictions, and who has not only uprooted two-thirds of the plants 
on his estate, but allowed those that remained to grow in obedience to soil 
and atmospheric conditions. 

It is customary to speak of coffee- pruning as consisting of three stages, 
or operations — viz. ; — Topping, Handling, and Pruning (proper). The first 
consists in nipping off the top shoot, so as to check the upward growth. 
This is done at various stages, usually when the plants are 3 years old, 
the shoots being then cut at a height of 5 feet ; at other times the nipping 
off is done much earlier, at 18 months to 2 years, the stem being left at 
from 2 to 3 feet in height. When the short process is pursued, a sucker 
(as it is called) soon arises near the top pair of branches and renews the 
upward growth. This is allowed to continue for a foot more and is then 
in turn nipped off. A second sucker in consequence rises up and is in 
like manner checked, when the desired ultimate height of the main stem 
is attained, namely 4 to 6 feet (usually 5). 

In the -first instance (3-year-old steins) there is a terminal snag pro- 
duced. The topmost pair of branches, below the snag, having the best 
advantage as to light and air, lengthen horizontally and in due course 
become so weighted with fruit that the terminal snag of dead wood is split 
open, and this cleavage increases year after year until many bushes become 
literally cleft in twain. Admission is thereby given to damp and weather 
action, also to disease and vermin of all kinds. The aim of the planter in 
this system of “ topping ” is to produce a crown or umbrella of primary 
branches. By what is called “ handling,” all undeshable suckers and 
“ gormandiscrs ” are systematically removed and every effort made to 
restrain the bush severely on fixed lines of growth supposed to favour 
fruiting and be most convenient to the pluckers. [C/. Pierrot, Cult. Prat, 
et Ration, du Cafeier, in UAgri. Prat, des Pays Ghauds, 1905, v., pt. i., 
180--93, 282-301, 411-25, 467-79 ; v., pt. ii., 34-49, 101-8.] 

In the second system (largely followed in Coorg), in addition to the 
terminal snag, with all its possibilities of evil, the growth of the stem is 
twice checked and snags of dead wood thereby interposed within the stem, 
which must have the immediate consequence of disarranging and inter- 
cepting the circulation of the sap. Nothing could be conceived less ad- 
vantageous. Moreover, the effort is made by the growth of the secondary 
branches, ultimately produced, to convert the topmost three or four pairs 
of primaries into a completely ramified umbrella, that must of necessity 
render the branches below a useless burden on the resources of the plant. 
M. Edouard Pierrot recommends a system of pruning that does not 
seem to me to differ from that followed by. the Indian planters. His 
account of coffee-planting is, however,- most instructive, and should be 
consulted by all interested in the industry. 

So far as could be learned from personal observation, few subjects 
are perhaps more urgently calling for reformation, both as an aid against 
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disease and as a means of enliaiicing returns, than the system of 
pruning. Any pruning seemed accordingly preferable to that usually 
practised. By encouraging a vertical rather than a horizontal growth, 
the fruiting area of the estate is (if one may so express it) immensely 
increased. But where, from the nature of the soil, the peculiarities of the 
climate or the character of stock grown, “ coffee trees ” could not usually 
be produced (such as those of Scotforth), it would seem that a pyramidal 
bush might nevertheless, and with advantage, be aimed at rather than 
a fruiting umbrella. This might be accomplished in various ways that 
doubtless would instantly occur to the practical planter. 

Without desiring to dictate, one method that suggested itself to me while 
inspecting the coffee estates of the Wynaad may b© here mentioned. Plants 
4 feet in height, or when they possess 6 or 7 pairs of branches, might be taken in 
hand. In some plantations, however, bushes only 2| to 3 years old were seen to 
possess 16 to 20 horizontal branches, within a height of 4 feet. It is very unlikely 
that these could all bear fruit, hence perhaps half may have to be removed. 
But when the approved number of primaries had been secured, the green terminal 
shoot, containing a pair of leaves and a bud, might be nipped off, and at the same 
time the terminal buds of the topmost three or foxir primaries similarly destroyed. 
Care would have to be taken, however, that this plucking off of the terminal buds 
was done on green not woody shoots. Delay till wood is formed almost invariably 
involves a snag, and moreover the cutting back of finally matured shoots 
requires great care and a study of the best age and most favourable season for 
each locality. The object aimed at by the system suggested would be the pro- 
duction of a psrramidal bush, and if sufficient space were allowed such might 
ultimately be expected to fruit from the groimd to the topmost twig. The 
check given to the growth of the upper primaries would prevent their attaining 
the size and weight sufficient to split the stem (in the way already mentioned). 
The secondaries borne by each primary would in time become fan-shaped, and 
through the regulation of the lengths of these fans the bush would become 
completely pyramidal. It is the secondaries home on the primaries that are the 
fruiting shoots, and the purpose of the recommendation here offered would be to 
produce a maximum of such, fully exposed to light and air. Similarly a vertical 
pyramidal bush might be formed by the development of upward-growing suckers 
in place of horizontal branches, the main branches being trained to ascend from 
the stem or its primaries, like those of a poplar. But I need not enlarge on 
this theme. What seems imperatively necessary is greater spacing, a better- 
shaped and a more healthy bush. Mr. Leeming’s “ coffee trees ” in these 
respects, at all events, are as nearly perfect as seems likely to be attained ; 
and where trees are not possible, bushes of a tree shape might be secured in 
preference to that of an umbrella. (See the remarks above on the tendencies 
of certain races to produce ascending and of others spreading branches.) 

To conclude these observations, it may be said that pruning as presently 
practised is done about March after the crop has been collected, and 
consists in removing all shoots that have borne fruit and in selecting and 
protecting those that are intended for next year’s crop. But the pruning 
must be completed before the flowers begin to form, and in pruning it 
is often recommended to leave alternately the opposite laterals. All 
tertiaries, as also diseased branches, are usually cut off. A handling is 
often given just after the flowers appear, in order to remove useless flushing. 
During a second handlir^ mahsts and crosswise shoots are rubbed off, 
without injuring the bark, and, in carefully worked estates, even a third 
handling is often given. It seems to be an accepted rule that September 
and October shoots should be preserved, and that as many of those formed 
in Eebruary as can be spared should be removed ; but during fruiting the 
plants are never interfered with. In many estates removal of moss and 
cleaning the bark is regarded as of great service to tlie plant and obviates 
the harbourage of pests and blights. 
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Shade~irees. — When Arabian coffee is grown upon lands of low 
altitude, shade becomes imperatively necessary, but in these positions 
Liberian may be successfully grown without any shade. As the upper 
limits of Arabian coffee cultivation are reached, .shade may be largely 
dispensed with. Much difference of opinion prevails as to the extent 
and nature of the shade best suited to each region. Cameron (SepL 
Tours in Ooorg, 1898) very properly urges that a mixture of different 
shade-trees is preferable to one particular tree all over an estate. The 
balance of soil is thereby secured and a better shade attained. In Mysore 
tall original trees are generally preferred to the leafy bushes specially 
resorted to in other localities such as the Shevaroys. If protection from 
wind be the object aimed at, shelter belts of strong densely branched trees 
are indicated, but if shade from the sun be the object, much will depend 
on the severity of the smi and the liability to borer. It is the accepted 
belief that shade gives a certain protection from that pest, and this cir- 
cumstance, more than protection from the sun, often determines the nature 
and extent of the shade-trees desirable. As little shade as possible is 
necessary during the rainy months, and the maximum shade during the 
hotter months. The study of the season of new leaf in shade-trees is, 
therefore, all-important. 

Dal {C'ajaitiii) lutiieua) would make an excellent sliade-busli for young coffee, 
and by its root tubercles and copious supply of leaves it would enrich the soil at 
the same time, but its liability to fungal disease (see p. 198) might bo viewed as 
rendering it undesirable. Another Leguminous plant has been much appreciated 
by coffee planters — ^viz, one or other of the species of Kvifthrtna such as 
indUm, uthospet’ina and ftitherosa. Mr. B. Nelson {Planting Opinion, 1890 
to 1899) wrote a series of articles and showed that the use of ntnosperma as 
a shade-tree gave a material increase to the yield of coffee. The Silver Oak 
{Grei tiiea) is much Commended by many planters, but while useful for shade 
it can have no manui’ial value. The other trees, fairly extensively employed, 
may be here mentioned in alphabetical sequence, viz. : — Aft'oeai'intfi fraxini- 
folluH ; A.lblsi^iu Ziebbek, molnccaHti, pvoeera. and stiputnta ; AvtovavpxtH 
Ghnplasha, iiitegrifolia 8,1x6. hakooelut ; Bischofia Javanictt. } Cedfetla Toonn t 
Balbergia latlfaliti ; H'lcitfi aspei'vlnin, fflom.e.vnta, liispUlu, infeetoHa, and 
tnysoi'ensim ; Greville-a vabusta, ; JPUhecolobiuttt Sunmn ; 'Pf.vroe.at'puf* Mnr- 

si/piitiii ; and Trenm oidentuUn. Many other trees might also be mentioned, 
such as one or two exotic plants, for example India-rubber {uaiitriot GinatovH) 
and Bm^utuptnu. As catch crops Indian corn has also been tried, and with fair 
success ; and in Coorg, pepper and cardamoms are much resorted to, especially by 
Native cultivators. [Of. Kew Bull., 1895, 306 ; Graham Anderson, For. Trees 
in Goffee Lands Mysore, 1888 ; Rept. Agri. Ghem. Mysore, 1901-2, 29-35 ; Journ. 
d'Agri. Trop., 1902, ii. 124-5 ; Trop. Agrist. ; Planter ; Madras Mail, etc.] 

BNBMIBS—PBSTS AND BLIOHTS.— To give even tbe most general 
outline of this subject would occupy many pages. Having studied with 
some care tbe enemies of tbe tea plant, tbe first impression left on my 
mind, on visiting tbe coffee plantations, was the comparative absence of 
l^ests. An ordinary tea garden when compared with a coffee plantation 
would aff oi“d the entomologist ten to every one for his special study. Even 
the blights or fmigal diseases are far less numerous, though one is very 
much more prevalent and widespread than any of the blights of tea. At 
the lowest possible estimate there are 2G0 insect pests on the Indian 
tea plant, and perhaps not twenty all told on the coffee. But the few that 
are present are often disastrous to the industry, and thus make up for their 
specific paucity by their individual voracity. In, fact it may be said that 
two or three insect pests and one or two fungal blights have practically 
baffled both planter and scientist and have proved so disastrous as to have 
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rnined the industry over large tracts of country. TMs is significantly true 
of Ceylon, the leaf -bliglit having there proved so completely incurable as 
to have caused the planters to substitute tea for coffee, as their only escape 
from ruin. Numerous reports and monographs have been published by 
Morris, Marshall Ward, Nietner, Bidie, Harman, Cooke, Massee, Barber, 
etc., so that it cannot be said the subject has been neglected, but so far 
little progress has been made of a practical nature. 

The more important diseases of the coffee plant are the following : — 
Ijeaf- 1, Leaf Blight, Hemileia vastatria^ Berlc. Broome, Oard. Ghron., 

blight, 0 ^ 1869, 1157 ; Abbay, Journ. Linn. 8oe., 1878, xvii., 173-84 ; 

Morris, Coffee Leaf Diseases Ceylon and S. Ind., 1879 ; Harman, Coffee- 
Leaf Disease Bangalore, 1880; Jardin, Le Cafeir, 1896, 264-6; Tubeuf, 
Plant Diseases, 1897, 352 ; Philip MacMahon, Queensland Agri. Journ., 
April 1898, ii., 301 ; Massee, Textbook PI. Diseases, 1899, 27, 231-2, 
407; Lecomte, Le Cafe, 193-203; Jumelle, Les Cult. Colon., 376-7 ; Massee, 
Pen. Genus Hemileia, in Kew Bull., 1906, 36-42. This fungal disease 
appears to have been first observed on coffee in Ceylon, about the year 
1869, and in South India two years later. It has since appeared in 
Distribution, Burma, China, Java, Sumatra, the Philippine Islands, and been identified 
as met with in the coffee districts of Africa (even at Victoria Nyanza), 
and probably wherever coffee is cultivated in the Old World. 

Origin, It has been assumed as probable that tr. eantiui — a parasite found on 

vantiiitint. aampntiuiatum — was the parent source of at. xmutntHx, the differ- 
ences observable between the two fvmgi being in all probability the result of 
growing on slightly different hosts. So in the same way leaf-blight, seen in 
Natal and other African plantations, may have originated from m. woodu — 
a parasite foimd on two species of J’auyneria and even on cojffea iho. Massee 
accordingly writes : “ It is not at all necessary to assume that the coffee disease 
has been imported along with the coffee plant from one country to another, 
taking into consideration the wide distribution of different species of plants 
attacked by jaemiieta, vastatHoc or Jx. troorffi, both of which are capable of 
infecting species of Coffea.'’ In India there are some six or seven species of 
fairly abundant wild plants in the coffee area, also a species of 
Practical Lesson. Vanjftiorla both in Kanara and the coffee tracts of Burma. If, therefore (as 
pointed out by Massee), a practical lesson is to be drawn from those considera- 
tions, to start a plantation in a district where these and other allied plants to 
tho coffee are abundant would probably mean disaster. To grow for the purpose 
of shade, plants belonging to that family would also very possibly be dangerous. 
All rubiaceous plants should therefore be watched for any appearance of leaf- 
blight, and exterminated as far as possible from proximity to coffee. 

The leaves of coffee are the parts most frequently attacked hy , 

though spots are sometimes present on the young shoots as well as on the fruit. 
These expand in size irregularly, are at first pale yellow, but in time become 
bright yellow and orange coloured. Though showing through on both surfaces, 
the spores appear on the under-surface only. These are formed in dense clusters, 
and emerge from the tissue by the breathing mouths {stomata) of the leaves. 
Treatmeat. While touring through the coffee districts of South India I observed the grub 

of a minute insect feeding on the spores of this fungus. I was told this had been 
seen by the planters for some years. It would appear of importance that the 
life Mstory of that little creature should bo worked out, since it may be the 
planters’ greatest friend. When leaf disease is at all serious it is so prevalent as 
to render most of the methods of treatment, that have as yet been suggested, 
quite impracticable. Syringing with fungicides, such as the Bordeaux mixture, 
sulphuring the leaves, removing and burning the leaves, tearing off or punching 
out the diseased portions, have each and all been advocated and tried with 
varying, though never with complete, success. The best results as yet recorded 
have been, attained by producing a stronger, more vigorous plant, through in- 
creasing the spacing, lessening the shade, improving the drainage, manuring 
liberally, and restraining the pruner’s knife. Under some such treatment 
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liability to borer may bo mcreased, but leaf-blight brought under control. On 
some soils, under certain climates, or with particular exposures, leaf -blight never 
has been serious, and, moreover, either the plants are now better able to with- 
stand the disease or its virulency is being attenuated, because in South India coffee- 
planting is by no means impossible, in spite of blight and borer. The low prices, 
through overproduction in South America, are far more serious than all the 
blights at present knovTi. There would seem little doubt that had the Ce 5 don 
planters cultivated and manured their estates more thoroughly and sy.stematically 
than they did their industry might have been saved. When the disease ap- 
peared both soil and plant were exhausted. The rapidity of the destruction that iiuin of Cevlon 
ensued may be thus demonstrated : average jueld for the years 186(1-8, all over i’i'eitatioiifi. 
the island (that is, before We appeared), was 4’28 cwt. per acre ; in 
1872-4 it had fallen to 2'93 cwt. per acre, and in 1878 to 2 cwt, per acre. 

2. American Coffee Disease, StiJhum Jiaviduni, Cooke ; Massee, l.c. 

446 ; Lecomte, l.c. 204 ; Jumelle, l.c. 377. 

“ This disease is almost as destructive to the coffee industry in the New Woidd 
as Uemiieia rntmtutrix is in the Old W’^orld.” “ The symptoms of the disease 
are unmistakable ; circular whitish blotches occur on the leaves, often in con- 
siderable numbers, and are equally marked on both surfaces. Using a pocket- 
lens, very minute fungi resembling a miniature pin in shape, and of a clear yellow 
colour, can be seen grouped on the spots on the upper surface of the leaf. The 
berries are also sometimes attacked, being marked wdth circular spots. On the 
young shoots the pale diseased spots are elongated ” (Massee). As this disease 
has not appeared, so far as is known, on the coffee of Asia, we have the somewhat 
significant fact of two coffee blights, the one confined to the Old and the other 
to the New World, A species of miwum does considerable injury to the tea, being 
the Thread Blight of tea planters. {Gf. Pests and Blights of Tea, 392,] 

3. Leaf -rot — This leaf-blight was described by Cooke under the name Leaf-rot. 
JPelUculaTia koleroffd, the specific name being the vernacular for the 
disease. {Of. also Tubeuf, Z.c. 518; Lecomte, l.c. 203.] It is said to he 
prevalent in Mysore during July; the leaves, flowers and berries become 

i covered with a shiny gelatinous substance which turns black about the time 

that the affected parts fall from the plant. 

Cameron thinks that continuous or heavy rainfall, dense shade, drip, and 
! stagnation of drains favour the development of this blight. Improvements 

to combat these defects are beneficial. All affected leaves should be burned or 
dusted with flowers of sulphxir. As seen in the Kew Herbarium the leaves are 
covered with a simple mycelium much as in but without any fructifica- 

tions. Samples of it have come from the coffee plantations in Venezuela, Costa 
Bica and Jamaica, as well as Mysore, so that it is fairly widespi'ead and should 

I it commence to assume its complete form, may become a serious pest. It should 

therefore be kept under control and carefully studied. 

4:. Coffee-twig Disease, Neeator decretus, Massee, l.c. 327. This Twig uiseaso, 

^ Twig Disease is said to be a destructive parasite on cofiee trees at Selangor, 

t It commences at the tips of the young branches and extends downwards. 

Bursting through the epidermis of the shoots are minute white spots, which 
soon become orange-red in colour and gelatinous in texture. The twigs 
thereafter turn black and thus appear as if syringed with acid, while at 
f the same time the bark splits as in canker. 

■ During my tour through Coorg and the Wynaad I was shown a disease that withered and 

brings to mind the Malay twig disease or canker just described. The tip,s of the Blaciened 
fruiting shoots, including a large number of leaves and berries, become withered 
I and dried up, and in due course turn black. I was unable to discover on these any 

fungus, but obviously should have visited the plantations at a much earlier season 
I of the year in order to study the distressing disease indicated. The withered 

I fruits, if gathered along with the ripe cherries, greatly lower the value of the crop, 

I so that they are not only a serious loss but a source of danger through their 

{ being inadvertently collected. The Indian planters regard the blackened and 
withered shoots as a consequence of a want of general tone and vigour, and as 
proceeding from poverty of soil rather than being due to any specific disease. An 
inspection of the specimens preserved at Kew leads me, however, to suspect 
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that it is due either to the self-same species, or an allied fungus to that jusb 
described as the coffee-twig disease of Selangor. 

5. Borer; Ind. Mus, Notes, ii., 153. This pest used to he known as 
“ Worm ” or “ Gofiee Fly.” It is most troublesome in Mysore, South 
Coorg and the Wynaad, where in 1865-6 it destroyed whole estates. It has 
also appeared in the small cofiee gardens of Assam and Burma. It is the 
grub of a beetle, Xylotrechus quadrupes, Ghevr., and is yellowish-red 
with black transverse lines. It damages the tree by boring holes into the 
stem, usually a few inches from the ground. These passages are at first 
transverse, but soon ascend spirally to the growing tip, where the larvae 
are matured. The plant early shows signs of death and ultimately withers 
down to the point where the beetle entered. 

This pest is most prevalent in hot, exposed gardens, and may be kept in 
check by free irrigation, good tillage and the growth of large shade-trees. 
Cameron speaks of nim oil, poured into the openings made by the borer, as 
being useful in either expelling or killing the grub. As a preventative it is believed 
also desirable to encourage rather than interfere with the nesting of insectivorous 
birds in the plantation. If the stems of injured trees are collar pruned, new 
suckers are thrown out and the plants thus renewed, while the borers with the 
channelled stems are destroyed. 

Another borer is the lar%'’® of the moth Xemxevn eoffem, Nietner^ \Of, Ind. 
Mus. Notes, ii., 157 ; Watt and Mann, Pests and Blights of Tea, 200-1.] 

6. Bugs . — ^Various insects are by planters all called bugs. They belong 
for tke most part to the family known as the OocciDJi: or Scale Insects. 
There are four chief pests of this kind, known as Brown, G-reen, Black and 
White Bug. 

The Brown Bug, I.ecanittnt hetnisphtevienni, Tatg. ; Green, Oqccidce of Cey- 
lon, 232-4, pi. 86 ; Ind. Mus. Notes, ii., 168. “ This insect was formerly known as 

the ‘ Brown Bug ’ of the coffee plant, and before the advent of the ‘ Green Bug ’ 
was considered the most serious iuseot pest of that plant.” “ For some years 
before the coffee failed, the bug — as a pest — had practically disappeaxed.” It is 
met with now and again all over the coffee area of India, but nowhere to a very 
serious extent. It is perhaps most harmftil in the Shevaroy, Nilgiri and Mysore 
plantations. {Of. Agri. Journ. Ind., 1906, i., pt. i., 77-8.] 

The Oreen Bug, Mj. vMdat, Green; l.o, 199-203, pi. 69; Ind. Mus. Notes, ii., 
168. This proved such a scourge in Ceylon that it was practically responsible for 
the final abandonment of coffee cultivation over the greater part of the planting 
districts. It first attracted attention in 1882, and hy 1886 had been dispersed 
all over the coffee districts of Ceylon. It attacks weakly trees and almost com- 
pletely denudes them of all but the two or three terminal leaves. On healthy 
plants the leaves become black through the attendant fungus, but do not fall 
off, and the bushes make a vigorous effort to grow. In Ceylon the plants had been 
weakened by Me miiein when they became infested with green bug. In 1881 the 
exports were 462,000 cwt., but ten years later they had fallen to 88,780 owt.j and 
in 1902 were only 10,000 cwt. {Cjf. Agri. Journ. Ind., 1906, i., pt. i., 78.] 

The Black Bug, Z,. niyrutu, Nietner ; Green, l.c. 229-31, pi. 84 ; Ind. Mus. Notes, 
ii., 168. This bug, though found on coffee, is not so serious a pest as either 
the brown or green bug. 

The White or Mealy Bag, Pse-udoeocetis nilonUJum, Linn. ; Ind. Mus. Notes, ii., 
168. This is a flat oval creature covered with white down arranged in parallel ridges 
and running across its back. It prefers hot, dry plantations and would seem 
to be harbom’ed by the species of xnrythriva now so largely grown for shade 
purposes. In a plantation in the Wynaad where the trees had been cut down, 
I observed white bug very prevalent on the underground portions of the sterns, 
as also on the roots, and swarming to the neighbouring coffee. Whether or 
nob this observation is of invariable application cannot at present be affirmed, 
but plants seen to favour the growth of any species of bug should be discouraged 
in coffee plantations even although the present species has not been recorded as 
doing serious damage. 

Every effort has been made to exterminate these pests. But in the case 
of green bug, the insect, being green in colour and small in size, was not noticed 
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until it had been established in Ceylon in such force as to defy all subsequent 
efforts at extermination. It usually decreases during both very wet and very dry 
weather. The most hopeful method of dealing with it, as also with all other scale 
insects, is through their natural enemies. The larvae of certain ladybird beetles 
elreHiiKlutim foF brown bug, amd fiieyHitins rotitnttattts for white 
bug) live on them, and a minute chaleid wasp breeds within the body of the matTire 
>1 i H »a. So also a parasite fungus {(’Bi>haio(ipofiutn lecanu) kills these insects 
by living on their bodies. 

7. Qrab. — The larvse of the moth Agrotis i/ 2 >silon, Rott. ; Tnd. Mm. Q-x’ub. 

Notes, ii., X61 ; iii., 21 ; Watt and Mann, Pests and Blights of the Tea Plant, 

1903, 220-3 ; Maxwell-Lefroy, Memoirs, Deft. Agri. Ind., 1907, i., 169. 

The Cutworm, Black Grub or Ringer are very destructive to the seedlings 
of coffee, as much as 25 per cent, being often found destroyed by this 
pest. It seems to have been specially destructive in Mysore 

The larv« of the cockchafer, Laelinostermi pincfuls, Walk., often 
do much damage by eating the roots of the young coffee plants. [Cf. Ind. 

3Ius. Notes, ii., 149 ; Watt and Mann, l.c. 167-9.] 

8. orAer /jstsec^s that occasionally attack the coffee may be here enumerated: — 

At'Mnes aentruetaf, Nletner, a weevil that eats the leaves JP tirana lepitlH , Gntmer, 
a moth that defoliates the bushes; coHspersa, Walker; .4.iou UttsHneu, 

Cramer; Xluproetis vii-guncitla, Walk. ; OPriehUt exigtitt, Feld. ; fUallerlomovpha 
lieJienuiftes, Feld. ; JSpithecia eoffeetrla, Feld.; 'Bout'tnia, Ivutumfigmitt’Sa, Feld., and 
It. eteylaniem'ia, Feld.; Tortrix eoffeat'ia-, Feld. ; Cnpittt coffeat'ia, Nletner [c/. Ind. 

Mns. Notes, V., 187], and OracUm'ta eoffe.lfoUHlIa, Motsclu (recalling HlaeMsta 

Q.M., in Jardin, l.a. 258-9 and pi.), are all moths reported to have been 
occasionally met with on coffee in Ceylon. So also .int/tom g/ea aoffew, Nletner, 
is the coffee-leaf borer ; stachia geomcMeei, Motsch., a, species of ithynchota that 
attacks the coffee-cherries ; ApMs eojS’em, Nletner, the coffee-louse (parasitised by 
Mieroniun australis) ; and v.offete, Nletner, the coffee-mite. So far as 

presently known, none of these pests have given any cause for anxiety to the 
Indian planters. 

9. Other Pests. — ^Locusts, Weevils, Eats, Squirrels, Monkeys and Jackals 
often do much injury — the animals mentioned being very fond of the ripe 
cherries. 

Life of the Estate . — The late Mr. William Pringle very rightly observed 
that “no matter how healthy a coffee tree may be, no matter how 
carefully pruned, handled, tended and nourished, its life will end sooner 
or later. Under favourable conditions, the tree may live for fifty or sixty pf 
years ; as a rule, it will seldom last thirty. It will, under favourable con- “ ' 
ditions, be in Ml bearing in the fifth or sixth year, aud may go on for twenty 
to twenty -five years giving paying crops. Many trees are exhausted in ten 
to fifteen years by unskilful treatment, borer, and attacks of II emilela 
rastatrix, etc., and must make room for anew generation. If the vacancies 
can be successfully supplied and the plants developed in a healthy and 
vigorous manner, there is no reason why an estate should be limited as 
to age. If we can so arrange matters as to have a continual succession . 
of young plants coming on and developing into healthy trees to replace 
those taken out, a coffee estate may be considered as a permanent invest- 
ment. In suitable localities efSciently drained and manured this can be 
done : and an estate may be considered to be working under the best 
possible conditions of perpetuation where from 4 to 6 per cent, of vacancies 
occur every year that are successfully supplied. It is upon the success of 
the supplying that the life of the estate depends, and practical planters 
consider this question one of the first importance in Southern India, It 
is only when supplies cannot be got to grow that there is a necessity to 
abandon the estate. With many aspects and under some conditions the 
plants cannot be raised, except at a ruinous cost.” 

387 


OOFFEA : 

ARABICA 

manufacture 


Berries. 

3?ea-berry. 

Ptilp, 

Parchment. 

Silver-skin. 


Cherry. 

Seasons. 

Bain. 

Colour of 
Cherries. 

Greenish Tint. 

Jackal Coffee. 
Pulping. 

Machinery, 

Pisc-pulper. 


THE COEEEB PLANT 
MANUPACTURB. 

Terms Employed. — The ripe cofiee fruit is called the “ Cherry ” ; the 
contained twin seeds are the “ Berries.” When only one seed is developed 
it is spoken of as “ Pea-herry.” This is often upheld to be richer in flavour, 
and accordingly much has been said about the possibility of producing 
a plant that would yield mainly, if not entirely, pea-berries. The succulent 
outer coat of the fruit is the “Pulp,” and the inner adhesive layer is known 
as the “ Parchment.” The seed-coat within the parchment which adheres 
closely to the seed is called the “ Silver-skin.” The pulp is commonly 
removed at the plantation, but it is frequently the case that the berries 
are sold in parchment and either submitted to treatment in the coast 
towns or erported in that condition to Europe, where they are hulled 
and finally prepared for the market. The machinery for this purpo.se 
is expensive, and the operation of final cleaning can be as effectually if 
not better accomplished in Europe than at the plantation,. It is believed 
moreover that the coffee carries best in parchment, so that the extra 
freight charges are more than compensated for by the quality of the coffee 
turned out in Europe. [Gf. Kew Bull., 1893, 128-33.] 

The preparation of the berry from the cherry is effected by certain 
distinct operations that may be here indicated very briefly. It would, 
however, be impossible to describe all the methods and appliances used 
without devoting many pages to this subject. 

Seasons and Crops,— The blossoms as a rule appear in March and 
the fruits commence to ripen in October and continue till January. The 
more gradually the blossom fades the better : a superabimdance of flowers 
is not considered a good prognostication, since only a small percentage 
form fruits. Rain during flowering is unfavourable, but after the fruit 
has set a shower or two is beneficial. It is usually advocated that none 
but fully ripe fruits should be collected. In Arabia a cloth is placed below 
and the bushes shaken, when the ripe cherries fall into the clotli. In India 
they are hand-picked, and it is believed not necessary that tliey should 
be pink-coloured all round ; the slightest tinge is suflicicmt, ami in fact with 
the appearance of colour the sooner picked the bettor. The berry (seed) 
inside will be found to be of a fine dark-greenish or bluish -green colour. 
It is the endeavour of the planters to preserve this greenish tint as much 
as possible. Berries that have dried into a reddish or cho(',o!ate colour are 
spoken of as “ foxy,” and the presence of such lowers very greatly tlie 
price. Berries that have fallen to the ground are collected at the end of 
the season and are known as “ Jackal Coffee.” 

Pulping . — The operation known by this name is the removal of the 
pulp which surrounds the “ berries ” (seeds). This i.s best done, day by 
day on the collections being brought to the factory. If unavoidably de- 
layed it may be necessary to produce fermentation before tin; <ilieiTies can 
be pulped. There are two chief forms of the pulper, viz. the disc or the 
cylinder, but a long list of special machine.s, mostly developments of these, 
might be given. The principle in both is a grater, working agaitist a smooth 
chop, adjusted acoordang to the size of cherries. The dis<;-pulper is the 
simplest contrivance, and this may be either single or double and worked 
by hand or steam. A single pulper will accomplish 20 to 25 bushels 
an hour, a double one 40 bushels, or twice that amount if driven by steam. 
In design it is somewhat like a cotton-gin : it tears off the pulp and drops 
the seeds through a sieve kept in position so as to carry forward the j)ulp 
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or tails. The best design for a factory is a tbree-storied building placed TaUs. 
against the hillside and so arranged that the cherries are conveyed to the I'actoiy. 
top story without requiring a lift.. From there a hopper carries the cherries 
and water, in a continuous stream, on to the grater. Space cannot be 
afiorded to discuss the other numerous inventions that exist for pulping ; 
suffice it to say that most Indian factories are behind the standard of those Indian 
in other countries, and that the defects of much of the Indian coffee are behind nato. 
due mainly to the imperfections of the factory. 

Native cofiee is mostly dried with the pulp attached, then pounded 
in a mortar. It is thus practically the system followed in Arabia in ancient 
times, and which is still to some extent pursued in that country. 

Fermentation and Washing. — On the beans (seeds or berries) passing Washing, 
through the sieve they are found to be covered with a sticky mucilaginous 
material. If the contained saccharine matter be not removed it is difficult 
to dry the berries. This is accomplished either by washing or fermenting, I’ermenta- 
or more generally by both. The period necessary for fermentation depends tion. 
greatly on the temperature of the atmosphere,, but from 12 to 18 hours 
usually suffice. Mr. Graham Anderson has shown that the amount of ! 

saccharine matter depends on the exposure, and that the produce of young saooharino I 

trees will not ferment as readily as that of mature plants. The berries, ^^®**®^* ; 

after thorough washing, are spread out to dry on specially prepared plat- i 

forms which constitute the lowermost portions of the factory. i 

Hulling or Milling. — This consists of the removal of the parchment Hulling, 
and silver skin from the beans. As already stated, this operation is usually | 

performed by the traders and not by the planters. Many firms, especially i 

at the coast towns, do the milling, such as Staines & Co. of Coimbatore, but a 
large proportion of Indian coSee is milled in London. The Indian planters 
seem to be of opinion that this operation might be much improved by 
better machinery than exists in India. {Cf. Planting Ofinion, Aug. 

1899,] A bushel of parchment cofiee will usually give half the quantity Yield, 
of clean beans. The coffee is then assorted into various grades according Assortment, 
to size of berries. This not only meets the necessities of various markets, 
but has the efiect of furnishing a uniform berry and one that will roast 
to the same extent tliroughout. Nothing injures cofice more than a per- sne, 
centage of small berries that become charred before the others are suffi- j 

ciently roasted. Charcoal absorbs completely the aroma of coffee, hence 
(barred berries are positively destructive of merit. 

Packing . — It is of the greatest consequence also that attention bo Packing, 
given to the art of packing. If berries be exposed to the drying action of Drying, 
the atmosphere beyond a certain extent, their value may be thereby greatly 
depreciated. All the best coffee is accordingly packed in casks, the utmost Casks. ; 

care being taken that the wood used may not taint the coffee. Packing 
in sacks or bags is much inferior, and if shipped with mixed cargoes, coffee Sacks, 
in bag may be so tainted as to be next to useless. 

Adulteration and Substitutes. — This subject has attracted much Adultera- 
attention for many years. It may b 0 | confidently affirmed that although tion. ■ 

much difference exists between the coffee of one estate and another, 
dependent very largely on the process of manufacture and the care bestowed | 

in drying, assorting and packing, direct adulteration never takes place at ; 

the plantation. While that is so, there is perhaps no other dietary article Plantation. ^ 

so much and so persistently adulterated as coffee. This is very largely a paused by High : 
consequence of the legislative measures that prevail in the countries of I 
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THE COFFEE PLANT 

consumption. WLen taxed abnormally high, adulteration prevails. But 
tills is often safeguarded by special legislation suck as the Freuoli 
enactments that prohibit the vendor from mixing. In England, on the 
other hand, mixing is so much in vogue that it is often difficult to procure 
pure coffee. “ Our Coffee Mixture ” may contain any adulteration con- 
ceivable, with perhaps not more than 5 per cent, of coffee. This is the 
natural consequence of legalising mixtures. Criminality consists alone 
in selling as “ pure coffee ” an article that contains anything but coffee. 
Legally “ Chicory ” may be the roasted chicory root itself, or the root of 
an allied plant or other vegetable substance applied for the same purpose. 

The substances mostly employed in adulteration of coffee are the roots 
of chicory, dandelion, mangold-wurzel, turnips, parsnips, and carrots. 
The seeds of beans, peas, date-stones, malt rye, burnt sugar, biscuits, 
locust-beans, figs, etc., are all used. Roasted flour coloured with ferru- 
ginous earth and flavoured with the grounds of exhausted coffee or of other 
even more objectionable substances are often sold as coffee. There seems 
every reason for believing that the decline of the demand for coffee through- 
out the world is largely a consequence of the difficulty in obtaining the 
pure article. For further particulars regarding coffee adulteration confer 
Chicory and Co§ee, a lithographed report by J. D. Hooker, John Lindley, 
Thomas Graham, John Stenhouse, Dugald Campbell, William B. Carpenter 
and A. S. Taylor, issued by the Inland Revenue office in 1853. This gives 
the microscopic structure and chemical tests by which the adulterants of 
coffee may be recognised, and although more recent publications exist on 
this subject, hardly any are more accurate and authoritative. [Gf. Food 
Journal, March 1870, Dec. 1873 ; Clifford, Journ. Soo. Arts ; and Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl), 1907, 271-4.] 

The seeds of several species of Cassirf are used as coffee substitutes 
under the name of Negro Coffee. \Of. Hooper, Re-pt. Labor. Ind. Mus., 
1900-1, 23-4.] For “ Malt Coffee,” consult Hanausek (Lc. 354). 

TRADE IN INDIAN COFFEE. 

Commercial Tests. — The value of coffee depends upon many circum- 
stances, such as form of the berry, its size, colour, smell, flavour, age, and 
uniformity. One of the greatest difficulties is to discover a standard by 
which merit may be definitely determined. Were it possible to fix a stan- 
dard, the planters could aim at a definite article. Much has been done in 
India by Mr. Leeming, Dr. Lehmann and others in this direction, and it is 
believed their efforts may soon be rewarded. Lehmann found that the 
quantity of the alkaloid CAifPEiNB was no evidence of quality. Caffeine 
(as shown byM. Bertrand) varies greatly. In Oofftm arahicM it ranges 
from 0-83 to 1*60 per cent. ; in C. Ubauca between LOG and 1*45 per 
cent, ; and in C. sfenophylla between 1*52 and 1*70 per cent. In a 
series of specimens specially analysed, those that had the highest specific 
gravity and contained the most nitrogen and phosphoric acid brought the 
highest price. Colour seems to depend more on the degree of ripeness when 
collected, and the care taken in manufacture, than on the nature of the 
soil or the class of plant grown. As a general rule the Old World coffees 
are inclined to turn yellow, and the New World green. Weight de- 
creases with age and by overdrying. Odour is perhaps the most important 
criterion, and apparently it can alone be determined by expert opinion. 

Yield and Cost of Production and Price Realised. — ^^Cndcr the para- 
graph devoted above to “ Localities and Area ” will be found all the 
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particulars on these topics for which, space can be afforded in this work. 
The regions of Indian cultiYation, the average production, and the estimates 
of yield per acre have thus been exhibited. These facts have to be 
re-read in connection with the returns of trade that have presently to be 
furnished. It has been shown that an average of 3 rising to 7 cwt. an acre 
would fairly express the better-class European plantations, but there is 
a large number of small Native concerns that lower both the average 
yield and the quality of Indian coffee. It is believed that the Native 
plantations yield from I- to 1 cwt. an acre. The cost of cultivation has 
been variously put, but it seems probable that Es. 120 per acre for the 
best European and Es. 40 for Native coffee would be safe estimates. The 
former would include manuring, as also all factory charges. It is 
generally stated that the lowest cost of production on European plan- 
tations is Es. 80 yielding 2-| to 3 cwt. an acre. 

The net cost of coffee has been taken as Es. 27 a cwt., and since the 
cost of production is 60 to 70 per cent, wages paid, a fair computation 
of the value of the industry to the inhabitants of the coffee area may be 
arrived at by multiplying the European and Native acreage by the estimated 
cost of production. The mean of all the figures usually published shows 
one person to be employed on every 2| acres of coffee. But such calcu- 
lations are tentative in value only, as there is perhaps no other Indian 
industry more obscure and misleading, so far as its statistics are concerned, 
than that of coffee-planting. There are, however, three fairly certain 
aspects, viz. that the cultivation {see p. 370), production and price have 
all three seriously declined within recent years. Thus taking the price 
obtained in 1874 as being 100, we have the following relative prices for 
Indian coffee down to 1902 : — • 


ybae. 

Price p.o. 

VABrATIOET. 

Year. 

PRICE r.o. j 

Vartaxion. 

1877 

110 Oi 

120 

1894 

101 

d . 

0 

110 

1879 

100 10 

110 

1897 

94 

8 

103 

1882 

86 4 

93 

1898 

78 

1 

85 

1884 

76 4i 

83 

1899 

66 

2i 

71 

1887 

94 9^ 

103 

1900 

47 

0 

61 

1889 

99 10 

108 

1901 

47 


61 

1890 

i 106 

116 

1902 

60 

H 

65 

1893 

1 105 4 

114 





During the past five years the actual prices realised were : — 1901-2, 
Es. 49-0-4 (variation66) ; 1902-3, Es. 49-1-5 (65) ; 1903-4, Es. 46-15-2 (62) ; 
1904-5, Es. 50-6-2 (67) ; 1905-6, Es. 48-12-4 (66) ; 1906-7, Es. 43-11 (58) 
per cwt. As with estimates of average yield, so with prices ; the average 
may be quite misleading as a factor of possible results. But, as already 
observed, competition with the cheap production of Brazil has proved 
the most alarming feature of the Indian industry. 

Foreign Transactions. — In Milburn’s Oriental Commerce is given a 
statement of “ the East Indies ” coffee imported into England from 1802 
to 1810. The total was in 1807, 2,721 cwt. “ Company’s ” and nil “ Pri- 
vate,” while in 1809 there was nil Company’s and 213 cwt. Private. 
Throughout the years indicated the imports fluctuated so greatly that 
the returns are of little value. It is, however, explained that it came 
from Moka, Java, Bourbon and Ceylon. No mention of India. About 
ten years later vre read of a charter granted for an Indian plantation, and 
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WORLD’S PEODUCTION OP COFFEE 

by 1853-4 coSee figured among the standard exports from India. In 
tliat year the supplies drawn by the United Kingdom from India were 
valued at Rs. 4,75,980. Ten years later (1863-4) they were Rs. 38,43,910 ; 
ill 1873-4 they were Rs. 73,98,530; in 1883-4 they were Rs. 1,06,21,380; by 
still another decade (1893-4) they had begun to shrink, being then valued 
at Rs. 99,61,631. Turning now to the returns of the total trade for the 
past six years : the exports in 1901-2 were 255,042 cwt., Rs. 1,25,02,200 ; 
in 1902-3, 269,166 cwt., Rs. 1,32,12,628 ; in 1903-4, 291,264 cwt., 
Rs. 1,36,73,773 ; in 1904-5, 329,647 cwt., Rs. 1,66,09,757 ; in 1905-6, 
360,182 cwt., Rs. 1,75,67,240; and in 1906-7, 228,094 cwt., Rs. 99,64,778. 
The Madras ports furnished the entire amounts, less a fluctuating quantity 
of from 1,000 to 10,000 cwt. exported mainly from Bombay. Of the 
receiving countries the United Kingdom heads the list, the consignments 
thence having been in 1901-2, 116,584 cwt., Rs. 64,25,838 ; in 1902-3, 
155,501 cwt., Rs. 85,10,903 ; in 1903-4, 152,452 cwt., Rs. 82,71,186 ; 
in 1904-5, 187,344 cwt., Rs. 1,05,02,674 ; in 1905-6, 172,384 cwt., 
Rs. 96,74,780 ; and in 1906-7, 82, 358' cwt., Rs. 41,22,420— a valuation 
about equal to that of the supply taken by the United Kingdom in 1883-4. 
These returns thus allow a comparison to be made with the valuations 
quoted above of the Indian exports since 1863. After the United King- 
dom, France has to be mentioned as the next most important receiving 
country of Indian cofiee ; during the past five years the exports to that 
country have averaged a little over 100,000 cwt. And after France 
comes Ceylon, which during the same period has taken on an average 
over 20,000 cwt. of Indian coffee a year. 

The world’s production of coffee has been estimated as close on 
15 million bags (132 lb. each), of which llj million bags are furnished by 
Brazil. The greatest coffee- consuming countries are Holland (18*82 lb. 
per head, calculated on population of 1900), Belgium (10’63 lb.), and the 
United States of America (10-60 lb.). After these come Germany (6-6 lb.), 
France (4-79 lb.), Austria-Hungary (2-17 lb.), and the United Kingdom 
(0-90 lb.). 

Conclusion. — For further details of the Medicinal Properties, the 
Chemical Composition, the Fiscal Regulations (in India and England) 
and other such topics, the reader is referred to the library of technical 
works that exists on these and kindred subjects. Practifially every report 
or book of importance has been consulted in preparing the present brief 
account, and the citation of publications, paragraph by paragraph, should 
therefore prove helpful to those who desire fuller details. 

COIX, TAmt. ; Agri. Ledg., 1904, No. 13 ; FI Br. Ind., vii., 99-100 ; 
Geamin,E)e. Job’s Tears, gurgur^ jargadi, sankru, jhonki, ka-d, kesni, 
Veesaf, ®tc., etc. 

History. — So much attention was given by the early botanical writers to 
the subject of that the inference might bo drawn that it must formeiiy have 
been a plant more extensively cultivated than at the pro.sont day. It is generally 
believed to be the LitJtospermon of Pliny (bk. 27, ch. xi. (Holland, transL), 
1001, ii,, 284). In most of the early works Lilhospennofi or Coix is sp{>ktm of, 
how6^’■e^, as a wild plant, or one cultivated as a curiosity only. Gorarde, Parkin- 
son, Miller, etc., all allude to the use of the seeds as beads (bedes). The cir- 
cumstance mentioned by some of the more directly botanical authors, such as 
Rumphius and Loureiro, that coix was regularly cultivated in Eastern countries 
as an article of food, seems to have escaped consideration. 

One of the most beautiful of the early drawings of this plant is that given 
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SPECIES AND VAEIETIES 

by Besler (JEfori. Eystett., 1613, ii., 13, fol. 6, f. 1). So accurate, in fact, is Besler’s 
picture that it might be reproduced as a modem sketch. But this is not the 
only interest in it, for in the text the grain is described as striated, a peculiarity, 
it may be added, that is possessed alone by the cultivated edible forms of the 
plant, although no mention is made of its being edible. The plant is also figured 
by Jacobus Bontius under the name of Milium Solis {Hist. Nat. et Med. Ind. 
Or., 1629, in Piso, Ind. TJtri. re Nat. et jlfed., 1658, 152). Turning from these 
European records to those of the East, we are informed by the authors of the 
Pliarmacographia Indica that the seeds are “ mentioned in Vedic literature and 
appear to have been one of the cereals which were cultivated by the Aryans 
on the hill slopes of the Himalaya.” “ The Arab travellers in the East became 
acquainted with the seeds and named them Damn Daud — “David’s tears,” and 
afterwards Damn Ayuh — “Job’s tears.” Es-Saghani, who died about the year 
1260, mentions them in the Ohdh as a well-known strengthening and dituetio 
medicine. The Arabs introduced the plant into the West, and it has become 
naturalised in Spain and Portugal, where it is still known as Lagrima do Job. ” 
It is significant that the word hasi (or some very similar word) should appear 
and reappear all over India as the vernacular name for one or other of the forms 
of this plant. Thus we have the Tca-si of the Nagas on the north-east frontier 
of India, Icasei in the Central Provinces, Tcasai in G-ujarat, hesai in Berar, and 
the oheik or hyeit, hulese, and halinse of Burma, and Imaen in Japan. The word 
ha-si or hesi in India most frequently denotes a cultivated edible form. The 
cultivation as an edible grain is at the present day closely a,ssociated with the 
Mongolians, and its introduction and distribution in India may have been a 
consequence of the influence of that people ; hence very possibly the explanation 
of the name ha-si. [Cf. Joret, Lea PI. dans UAntiq., 1904, ii., 247.] 

Habitat and Distribution. — There are two midoubtedly wild forms of this 
plant and several cultivated states. By far the most widely distributed is 
i'oix rja<‘»ufma-,X€fbi proper. This is met with in the Himalaya, Rajputana, 
the Central Provinces, Bombay, South India, Bengal, Assam, Burma and the 
Shan States. But its area exteirds to China, Japan, the Malaya, the American 
Continent (North, Central and South), the West Indies, Pol 5 mesia, the Masoarene 
Islands and Tropical as also Northern Africa, and it is cultivated as a garden 
curiosity in South Europe. It is thus met with throughout the tropics and in 
all warm temperate countries. The other wild species, v. giafinfea (and its 
variety c. aquatica), has a much narrower distribution, is a distinctly tropical 
plant, and is practically confined to India and Burma. Of the cultivated (or 
semi -cultivated) special forms of c. ijaeryntft-.roM the cylindrical -fruited 
HteutK'tirpu has been recorded as met with in the Naga hills, Burma, the 
Shan States, Tonki n and New Guinea. The flattened — spheroidal — form, the 
connecting link between v. Tjavrytna-Jobi and oa/-. .vte«oe«jy»«, is the special 
bead form. It is a wild plant met with chiefly in Burma, the Malaya, China 
and Japan, and has been named by me oar. tunniiifex. Lastly, the fully 
cultivated and edible form, Ma-ynen, is grown (so far as India is concerned) 
in the Central Provinces, Sikkim, the Khasia hills, Burma and the Shan States, 
and outside India it appears to be cultivated in Tonkin, China and the Malaya, 
but apparently nowhere else. Grisebach in his review of Botanical Geography 
{Roy. jiS'oc.,1846, 86) refers to the edible coix as a special foatiue in the most 
important area of production of that grain, viz. Eastern Bengal, Assam, Burma 
and the Malaya. In fact were a statement prepared of the geographical features 
of interest in tlie cultivated plants of British India, roiac would have to be 
commented on as characteristic of the tract of country that stretches east by 
south from Nagpur to Sikkim, Assam, Burma, the Malaya and China, and, bo 
regarded as an important food grain with some of the most ancient aboriginal 
inhabitants, especially those of Mongolian origin. 

Species and Varieties — In the Flora of British India, Voix (/igaateH has 
been treated as a variety of <•*. Mjaei'ynin-Sobi, while v. aguatUta has been 
regarded as a form imperfectly known. It seems probable, however, that all 
three are fairly distinct plants, separable from each other by constant characters. 
Whether they should bo treated as but one species, with several fairly well-marked 
varieties, or two or more distinct species, may be open to doubt. It would seem 
the safer course, however, to accept thern as, constituting two species with several 
varieties under each. The best names, if not the most ancient ones (as already 
indicated), would be tjaergma-jraM for the one and <?. gign^t tefi for the other. 
The latter is preferable to <■'. ugnnuea since it has become better known. The 
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species thus isolated are certainly very distinct. They differ in structure of leaf, 
flower and fruit, etc., as well as in habitat and economic properties. The wild states 
of t?. z,acr}fma~JroM have the capsular-spathe generally more or less splierieal, and 
only slightly drawn out at the apex into a pyriform shape and obsemrely angled 
and universally bluish-white (never chalky-white). The leaves are broad, often 
distinctly auriculate, quite glabrous, except for the double row of ascending teeth, 
along each of the veinlets of the upper surface — a peculiarity that gives the texture 
of the leaf the appearance of being embroidered and makes it backwardly hispid. 

The ffif/tiutea-umiaUea. series of coix are always wild plants ; {/imutea is 
found on the lower hills — dry soils — a robust erect plant, the ntjtuuUf fi in swamp.s 
and most frequently as a floating weed, 20 to 100 feet in length. The capsular- 
spathe is invariably pyriform, much drawn out on the apex, the actual mouth 
cut obliquely into an elongated lip, which is often somewhat serrulate, ripe fruit 
prominently angled, and having two or three furrows along its flattened face, of 
a dull greyish- white to brown colour and very hard. The leaves are much shorter 
than in €. most frequently only faintly axiriculate, and the upper 

(inner) surface is often marked by curious transparent glands, which in the young 
leaves are tipped with hairs ; on the outside the leaves are quite glabrous except 
near the extremity of the sheath, where a few glands of an exceptionally large size 
are generally present. 

The forms of hacfipna-johi in the wild state have the capsular-spathe 
invariably bluish- white, a colour which rapidly disappears under cultivation. In 
the variety known as fttenoeat'pa the capsular-spathe is elongated until it be- 
comes cylindrical, but when cultivated the tubes (so formed) change in colour 
to chalky-white or become almost straw-coloured. In other forms, instead of 
elongating, the capsular-spathe becomes short and spherical, until fruits often not 
more than an eighth of an inch long are found and othox’s more than double that 
size, but always broader than long ,* hence the development in these examples 
may be said to be in the opposite direction to that in stetiocarpu. 

When they exist as wild plants the shell in all forms of c. Tjaefyiiint^,r 0 hi 
remains hard and polished, and, while it may darken in colour and become pink, 
brown or even black, is never found soft in texture nor chalky-white in colour. 
But under cultivation the spathe loses the bluish- white colour, becomes soft- 
shelled, and of a chaUcy-white or straw-colour to deep blue, brown or black; 
but in all these cultivated states it assximes a new character — viz. the leaf- 
sheath, on being transformed into what I have called the capsular-spathe, 
retains its veins as pronounced striations, so much so as to give the grain (in 
husk) a striped appearance. In the elongated somi-pyrifonn states of cultivated 
<7. Xrtcryiiirt-jTobi there is also a fxirther peculiarity— viz. that a portion at the 
base of the fruit-spathe becomes constricted into a well-marked annular disc. 
The condition with a soft and striated shell and basal annulus appears to con- 
stitute the variety known to botanists as Mn-yuen — a name given in honour of 
the Chinese General who is supposed to have first pointedly directed attention 
to the plant. 

Cultivation as Pood.— This curious edible grain might almost be said 
to be unknown to the inhabitants of India generally, except as a weed of 
cultivation. To many of the aboriginal tribes, however, such as those of 
the Central Provinces, Sikkim, Assam and Burma, it is an important 
article of diet. The plant grown as a regular field crop is invariably one 
or other of the many forms of the variety Wa-i/Ken already sufficiently 
described. But in times of scarcity the wild forms of these plants are (all 
over India) resorted to as articles of food. The grain is held to be sweet 
and wholesome, the only objections to it being the smallness of the supply 
and the hardness of the shell. In the forms specially cultivated the shell 
is soft and amenable to ordinary methods of milling. 

Boxburgh was apparently unaware that coix bad to be included 
among the edible cereals of India, though doubtless he had read Bumphius’s 
description (1750) of its cultivation in the islands of the Malaya, also 
Loureiro’s account of it in Ooehin-China. In the Agri.- Horticultural 
Society of India {Trams., 184:1, viii., 348) mention is made of the grain 
being sent from Amherst. Mr. Biiey, who presented the sample, said the 
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plant was of a ” very hardy natnre, and thrives upon almost any kind of 
soil, yielding a good amount of produce and in taste resembling wheat.” 

Wallich. identified the plant as €. iMcrynia. J. D. Hooker, in his 
Himalayan Journals (184:8, ii., 289), gives some interesting particulars Khasiaiuiis. 
regarding its cultivation in the Khasia hills. “ Each plant,” he tells us, 

“ branches two or three times from the base, and from 7 to 9 plants grow 
in each square yard of soil ; the produce is small, not above 30 or 40 fold.” Xieid. 
Mason, in his Burma and Its People (1860), published much useful informa- Burma, 
tion, and this has been brought up to date in the new edition by Theobald 
(1883, ii., 107). We there read that “ Coix affords a good example of the 
results of cultivation of a wild plant the seed of which is of a stony hard- 
ness, but which is soft in the cultivated form and the kernel sweet. It is 
much cultivated by the Red Karens, and may be often seen for sale parched 
in the bazaars.” 

In the article published in The Agricultural Ledger I have given 
a full account of the collections recently furnished to the Reporter on 
Economic Products from very nearly every important locality of India ; I 
have quoted, under the special forms, the practical observations of the 
local authorities. This course was deemed preferable to a compilation of 
data into a common paragraph on cultivation, of facts and opinions that 
would seem in. many cases only applicable to the individual forms of the 
plant. It may, therefore, be accepted as undesirable to republish that 
information in order to support the statement that there exists in India 
a fairly extensive and certainly a widely dispersed cultivation of the plant. 

There are great diversities in size, shape and colour of the grain, as also in 
quality and purpose to which put. These diversities, confirmed by the 
existence of many vernacular names, establish belief in an ancient know- 
ledge, as possessed by the aboriginal (especially Mongolian) tribes of India. ° 

It has been affirmed that very possibly the pastoral Aryan invaders grew 
this grain on the slopes of the Himalaya, anterior to their becoming 
localised and assuming oultivation as a craft. But it is much more 
probable that the grain was distributed over the plains of India in close 
association with the Mongolian conquests. From Darjeeling and through 
Bhutan to the mountains of Upper and Eastern Assam, the Khasia, 

Garo and Naga hiUs, etc., to Burma and the Shan States, coix might be 
described as not only a fairly plentiful crop but an exceedingly important 
article of diet. Certain forms of the grain are roasted, then husked and 
eaten whole, being either parched (as with Indian corn) or boiled as with BoUed. 
rice. Other forms are so very different that the grain may be milled and Milled, 
ground to flour {dtd), and thereafter baked into bread. It seems probable Baked, 
that the properties that necessitate so very different methods of treatment 
and preparation involve a diversity chemically and structurally quite as 
great as that which exists between the hard and the soft wheats or the 
glutinous and the starchy rices. ' 

Romanet du Caillaud {Bull. Soc. T Acdimat., 1881, viii., 442-4) tells us Ohina. 
that in the 1st century a.d. the Chinese General Ma-yuen conquered 
Tonkin and became so fond of the Annamite grain ho-ho (the y-dzi of the 'ronida. 
Chinese) that he carried away several cart-loads of seed, and thus intro- 
duced its cultivation into China. Bretsohneider {Bot. Sin., 1895, pt. iii., 

" 384) says of coix that it is cultivated near Peking under the name ts^ao- 

tsz’tk. He then adds that there are two varieties, one with white, the other 
with grey coverings to the fruits. “ I have also observed,” he adds, “ in 
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JOB’S TEAKS 

the druggists’ sliops a variety (or species) with small oblong, pointed 
fruits.” The oblong, pointed fruit might be C. aigantea, and, ii: so, it 
would be most interesting to find that species in China. Many writers 
have given their opinions on the coix grain of China. It is often spoken 
of as the ee-jin or and is reputed to be one of the most remarlcahle 

of foods. Dr. Smith wrote that it is larger and coarser than pearl barley 
but equally good for making gruel. 

In a small book on the Useful Plants of Japan (issued by the Agricul- 
tmal Society of that country) it is called the tomagi or hatomagi. “ It is 
an annual cereal grass cultivated on common dry land. The stalks grow 
to a height of 4 to 6 feet. The grain, pounded in a mortar and cleaned, is 
consumed as meal and, mochi. An infusion of the parched and ground 
grain is used instead of tea and is called Jcosen, A Chinese variety of larger 
grains, greyish brown in colour, with thinner shells is more easily crushed 
and cleaned,” A gruel of the flour is specially commended by Du Caillaud 
for use in hospitals. The Chinese use the grain in soup, as pearl barley is 
employed in Europe. 

Manufacture of Beer.— The references to the Japanese habit of 
drinking a decoction of the grain, and to the preparation of gruel and tea 
from it, necessarily suggest the more extended use in the manufacture of 
a kind of malted beer which in the Naga hills is called dzu (p, 758). But a 
surprising feature maybe said to be the circumstance that the dzu made from 
one grain is of a much superior flavour to that from another, and, further, 
that the dzu of one grain may be kept for months, while that from another 
goes bad in a few weeks. I have personally experienced much pleasure, while 
travelling in the Naga hills, in partaking of the fresh dzu offered in friendly 
salutation. It is something in flavour between that of butter-milk and 
cider, and on a hot day at the termination of a long march is most accept- 
able. Some of the forms of coix (like many rices) have a rich perfume, 
and such grains when used in the preparation of beer are said to give it 
a fruity flavour and delicate aroma (see Eleusine, p, 520). 

Medicinal Properties . — A missionary, writing of Tonkin to M. Du 
Caillaud, said that “ Job’s tears ” made a refreshing drink, was a good 
blood-purifier and excellent diuretic. The gruel prepared from the ground 
seed, he observed, as also Eau de Larnie-de-Joh, was extensively em- 
ployed in the summer to cool the body. By the Tonkin people it is 
spoken of as the “ grass of life and health,” .is believed to neutralise the 
miasma of the air, and to purify water when boiled like tea with a quantity 
of coix flour and set by to cool before being used. In India coix can 
hardly be said to enjoy any reputation for medicinal virtues. The Kev. 
Dr. Campbell tells that among the Santals the root is given in strangury 
and in the monstmal complaint known, as silka. Dymock ( Veg. Mat. M. ed,, 
1885, 853) says the seeds arc sold in the drug-shops of Bombay under the 
name of kassai-hij. The authors of PharmacograpMa Indica add that the 
wild form only is used medicinally, and that it is (ionsideret,! strengthening 
and diuretic. 

Chemical Properties. — The grain of coix, both wild and c.ultivatcd, 
has been subjected to chemical tests, and the somewhat conflicting results 
obtained are possibly due to the botanical position of the particular plant 
under examination not having been previously ascertained. In Church’s 
Food- Grains of India {lB86i 60) OGoms tliQ following remark: ‘‘'In the 
sample of this grain which gave” the under-mentioned “ ajxalytical 
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figures it was found that the edible seed after the removal of the hard and 
shining grey husk did not weigh more than one for every four parts by 
weight of the whole grain operated upon.” In the Kew Bulletin (1888, 
267) is published Church’s second examination — and this a specimen, 
admittedly, of the cultivated grain. “ Eroni four parts by weight of the 
sample,” he says, “ three parts of husked grain were obtained — three times 
the quantity yielded by C. Lacryma ” (presumably the comparison 
drawn is to the sample reported on in the Food-Grains, which I have 
assumed may have been a wild grain). Subsequently Church gave 
his third analysis in the Supplement to the Food-Grains (1901, 3), the 
grain examined having been cultivated coix of the Khasia hills. The 
following sets forth the practical results of the first and third of these 
examinations:— 


~ ' ■■ 

Notuieot Eatio. 

Nuteient Value. 

Wild Coix (presumably).. 

1 : 3-8 1 

89 

Cultivated, Khasia hills. . . , 

1:4-4 

90 


Commenting on his final results. Church says that the quantity of 
albuminoids approaches to that of some kinds of pulse, and that the 
proportion of oil or fat is larger than that present in the great majority of 
cereals. In The Agricultural Ledger will be found the chemical results 
obtained by several other investigators. 

Judustrial and Domestic Uses. — From a remote antiquity both in Europe and 
in India, the grains or seeds, especially of the wild plant, have been used as the 
beads of rosaries. By the aboriginal tribes of India and Burma they are ein- 
ployed in personal adornment. Necklaces, earrings, head-dresses, etc., are often 
largely composed of them, and dresses, bags, baskets, etc., extensively orna- 
mented with them. For these purposes a semi-cultivation has been pursued, 
possibly for centuries, that has resulted in the development of special grains, in 
cylindrical or spheroidal forms, and in a rich variety of colours. In Nepal, Oudh, 
and among the hill-tribes of the central tableland of India generally, they are 
employed either by themselves or in conjunction with cowrie-shells in the de- 
coration of baskets, agricultural implements and cattle. By the Karens of 
Burma the cylindrical grains cover certain portions of dress, and are elaborated 
in designs that simulate (or perhaios may have suggested) some of the patterns 
seen in embroidery. With the Augami Nagas, earrings are consti'ucted that 
consist of a rosette of the elongated seeds surrounding the metallic green 
wing-cases of a beetle. 

TRADE. — The possibility of a profitable expansion of the industrial uses of 
those seeds to a large extent suggested the inquiry, the practical results of which 
have already been set forth. A fairly large trade exists in the seeds, and they 
are used in the construction of Japanese bead door-curtains. An exceptionally 
large kind — a form of e. «««#»/!<•«— was discovered by me in Poona, utilised in 
the construction of such curtains. It seoms probable that iiit/ttuien and 

tuitiaUott, together with some of the larger forms of luonUifin', are most 
likely to be worked up in that manner. But m discussing possible future iii- 
dustrial developments it is essential that the separation indicated into the forms 
of r,in‘t'yifHa-,SoM that are cultivated and those that are wild should be 
clearly kept in mind. Cultivation destroys, very rapidly the hard pearly shell, 
upon which to a very large extent the industrial demand depends. It also 
changes the colour of the grain and produces dull chalky whites and straw- 
colours, utterly devoid of the rich glossiness of the wild grains. By the selection 
and partial cultivation of spontaneous varietal forms or sports (such as those 
named atemmarttn and nuftiiiifer) these dangers are ever present. This fact 
is fully appreciated by the Burmese experts, and the cultivation, partial though 
it he, is abandoned for a time or fresh, stock secured from the jungles, when re- 
gression has been observed. It is thus • difftcult, if not impossible, to ^arantee 
a continuous supply of any one shape, size, or colour of grain, and this may at 
once be admitted as (from the European point of view) a serious obstacle to a 
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greatly increased demand. The smaller and more gracefully formed examples 
ol inoiiiiifet' and o£ AttewowM'iw, it would seem, stand a fair chance of coming 
European Uses, into use in Europe as beads, especially in the construction of bugle-trimmings 
and as buds and other special portions of artificial flowers. They would be 
cheaper, more durable, than the glass at present used, and since they may be 
dyed any desired shade of colour, they might be extensively employed in dress- 
trimmings. And doubtless the difficulty of producing and maintaining certain 
sizes and shapes of grain would soon be overcome were a profitable demand to 
arise for a larger production than at present exists. 

OOLCHICUM LUTEUM, Baker ; FI. Br. Ind., yI, 35G ; 
ii., 601-2. LiLiACEiE. A small plant found on the grassy slopes of the Western 
Oolcbicum. Temperate Himalaya. 

The corms (or bulbous roots) constitute the bitter hermodactyl of the later 
Two Forms. Greeks, and are the surinjan of the Indian bazars. The true Colohicum {v. 

aututnnnie) does not occur in India, but in the bazars there are two forms sold, 
the bitter and the sweet. The latter is imported from Persia. European phy- 
sicians in India consider the sweet root as inert, but they would seem to hold that 
the bitter one possesses similar properties to the true colchicum and may be 
Poisonous Seeds, substituted for it. Recently a few children were reported to have been poisoned 
at Kuldana in Rawalpindi through eating the seeds of this Indian colchioitm. 
The seeds were accordingly chemically analysed at Calcutta (as also the roots), 
and tested physiologically. It was found that both possessed oolchlcine, of which 
the hundredth part of a grain proved fatal to cats. [Of. Hooper, Eept. Labor. 
Ind. Mus. (Indust. Sec.), 1902-3, 28.] 


D.E.P., 
ii., 509-11. 
Kachti. 


Description. 

Pot-herb. 

Wild Forma. 

Oiiltivated 

Forms. 


OOLOCASIA ANTIQUORUM, ; FI. Br. Ind., vi., 523; 

Jacobus Bontius, ffist. Nat. et Med. Ind. Or., 1629, in Piso, Ind. XJtri. re 
Nat. et Med., 1668, 144 ; Rumphius, Ilerh. Amh., 1750, v,, 313, t. 109 ; 
Eorster, PI. Esc., 1786, 57 ; Arum Colocasia, Eoxb., FI. Ind., iii,, 494-5 ; 
Taleef Shereef (Playfair, transL), 1833, 12-3 ; Nicholls, Texthoolc Trap. 
Agri., 290-3 ; DutHe and Fuller, Field and Garden Crops, iii., 8, t. IxXv. ; 
Mollison, Textbook Ind. Agri., iii., 191-3 ; Rec. Bot. Burv, Ind., i., 86, 277 ; 
ii., 25, 147 ; 1905, iii., 296 ; Prain, Beng. Plants, ii,, 1112; Wiesner, Die 
Rohst. des Pflanzenr., i., 566 ; Aroideje. The Taro, Idcloes, Scratch-coco, 
Tania, Egyptian Arum ; in the vernaculars kachd or hatch’d, hachchi, arm, 
avois; dzu (cultivated) and hirth (wild) Naga hills; rah (Pb.) ; did, terem 
(Bombay); shdmd-thdmpa (Tel.); Tahitian tallo oxtarro, Malayan tallas, etc. 

Habitat. — A tall, coarse, tuberous herb, wild and cultivated both in moist and 
drys ituations over the greater part of tropical India and Ceylon up to 8,000 feet 
(in the Himalaya) ; cultivated, in fact, in all tropical countries. 

The plant has large heart-shaped leaves, borne on long footstalks which rise 
from a short farinaceous underground stem or corm. The corm constitutes an 
important article of food with the Natives of India, and the young leaves are often 
eaten in the form of spinach. The plant is in consequence fairly extensively 
cultivated, and special races have been evolved to suit every condition of soil and 
climate, from the swamps of Lower Bengal to the moist hills of Assam and Madras, 
to the dry uplands and lower hills of the Deccan and Rajputana and even to the 
temperate tracts of the Himalaya. 

Wild and Cultivated Foms. — The wild plant, which is extremely plentiful 
in the moist tropical regions, produces but rarely an edible tuber though its leaves 
are often eaten. Roxburgh describes throe special wild forms : — halla kachu, a 
plant with purple leaves found on the edge of ditches — the leaves and leaf -stalks 
are eaten ; the char-kachu, which has the leaves clouded with bluish-blaek ; and 
the ban-kaohu with green leaves. These are foxmd on roadsides and homestead 
hmds, but above inundation level. 

Roxburgh also mentions two cultivated forms, the guri-kachu and the a$u- 
kachu (or early leachu). Small oorms of these are planted in May or June, the aau 
being reaped towards the end of the year and the guri not until February or 
March. Lastly Roxburgh mentions, as a distinct species, a special form of 

398 


INDIAN UTILISATION 


COLOGASIA 

ANTIQUdBUM 
Kaehii 

tmUutKu'n m , viz. nympUtBifoUum, the sar-hachu, which frequents aquatic 
situations and produces corms that attain the length and thickness of a man’s 
arm. Engler (in DO., Monog. Phaner., ii., 491) refers the forms of unti<xiun'uni 
to seven varieties, three of which are met with in India. Duthie and Fuller say 
that two varieties appear to be grown and distinguished by their roots, viz. dhoU 
hi gagli, the white- and kali M gagli, the dark-coloured. The word gagli, tliey 
observe, refers strictly to the young of£-sets, the main root being Icnown as dendu. 

Nicholls (Z.c. 292) says that there are two principal varieties, one with green 
steins and leaves and the other with purplish ones, but that the tubers are 
identical in both kmds. Numerous vernacular names are given to culti- 
vated races of this plant all over India, but in the present state of knowledge 
it is impossible to assign them any more distinctive positions than those 
indicated above. 

Cultivation. — The following account of the method of propagation Soils, 
usually adopted is given by Nicholls : — ■“ The best soil is a sandy loam 
with an abundance of organic matter in it. The plant does not do so 
well on clayey soils, and it does not thrive on pure sands. . . . The 
plants are propagated in the same way as are yams. That is, when 
the crops are reaped, the head of the tuberous rhizome is out oS and the 
leaves are deta,ched, leaving a few inches of the lower part of the leaf- 
stalks. These heads are then planted, and soon a number of plants bud 
forth from the top of the head and produce a crop of tanias. The heads Propagation, 
may be kept some time before planting without sufiering any harm, and 
thus they may be carried to long distances.” Nicholls also observes that 
the tubers may be left in the ground without deterioration for a consider- 
able time after they are ripe, so that they can be dug up as they are required. 

Mollison, speaking of Bombay, says that the crop is rarely grown over Bombay. 

a large area. Patches are raised in the back yards of houses, and in 

the garden lands of Gujarat it is common to find a patch near a well, with 

single plants at the corners of beds of other irrigated crops. “When 

grown alone,” he continues, “ the land is carefully prepared as for other 

garden crops, and laic] out into beds 12 feet by 6 feet for irrigation. Forty 

plants occupy each bed. The crop should be freely manured and watered, » 

also weeded as required. Off-sets should be removed before they root, ofE-sets. 

unless it is desired that the whole surface should be covered with plants. 

This is, perhaps, advisable when the crop is grown under sewage irrigation 

for the value of its leaves and leaf-stalks. If grown for its corms, the plants 

should be 12 inches apart. It takes ten months for the conn to reach 

maturity. Wlien the crop is planted four or five months, the leaves and 

stalks may be gathered every three or four days. They should be cut ofi 

close to the ground whilst young and tender. A few older leaves should 

always be left to preserve healthy, vigorous growth.” Duthie and Fuller 

state that in the Cawnpore district the average outturn is only 50 maunds Cawnpore. 

(less than 2,000 lb.) per acre. In Coimbatore, however, the yield has been Madras. 

recorded as 6,250 lb. per acre. 

utilisation . — The conns contain much starch and constitute an important Uses, 
article of food throughout the country, especially with the lower classes, and in Food, 
some districts, such as Travancore, the corms are of very special value. They are 
usually scraped or partially peeled, cut up into small pieces, and boiled like pota- 
toes. After boiling, the soft pieces are often fried in butter (ghi) or oil and the 
usual Native condiments added. Sometimes also they are pounded into a paste, 
and in New Guinea they are said to be moimd into flour and made into biscuits. 

A pickle prepared from the main root (dmdu) with chillies, salt and lime-juice is 
sold in the bazars. The baz4r rate for the vegetable is said to be about 1^ maunds 
for one rupee. Mollison observes that the stalks and leaves are cooked either 
separately or together. If separately, the fibrous cuticle of the stalk is removed 
and the inner part cut into short pieces and cooked with condiments and gut, 
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To this preparation is added boiling oil (pJiodm) in which mustard, turmeric and 
spices have been mixed. The prepared dish is a sweet curry. The leaves 
are used as a sag or are chopped &ie with the stalks and made into a curry. 
There are numerous other preparations of kachu leaves and stalks. NichoIIs 
says that the mature leaves and stalks are an excellent fodder for cattle and 
food for pigs. 

All parts of the plant contain an acrid principle which is commonly supposed 
to be extracted by boiling. Thus on aecoimt of this acidity the Juice of the 
petioles is often employed as a domestic remedy, being regarded as styptic and 
astringent. But tins acrid principle was investigated in 1888 by Pedler 
and Warden in the case of the species c. vifosa, Kunth. {hish kachu), which alone 
is regarded by the Natives as poisonous and never eaten. The results of the 
above investigation were recorded in the Dictionary, and it may suffice to say 
that the poisonous principle was discovered to be due to very numerous bundles 
of crystals of oxalate of lime, and thus to mechanical irritation similar to that 
produced by cowhage {wuonna inutrimis) or chopped hairs administered in food. 
The crystals, it may be observed, are indissoluble in boiling water, but are 
rendered inert by water slightly acidulated with hydrochloric or nitric acid, 
and to a less extent with acetic acid. Hence in preparing -I^'h*** tubers 
for food the Natives almost always add an acid vegetable or fruit such as 
tamarind. 

COMMIPHORA, Jacq, (Balsamodendron, AwiiA) ; FI. Br. 
Ind., i., 529-30 ; Engler in DC., Monog. Phaner., iv., 7-29 ; Engler and 
Prantl, Pflanzenfam., iii., pt. 4, 251-6 ; Index Kew., i., 593, suppl. i., 
108 ; ii., 46 ; Burseeace^. A genus of small spiny, balsamiferous 
trees containing some 80 species, of wbicb 60 are African and only 5 
Indian. Some yield Bdellium, others Balsam, and others Myrrh. 

C. Agallocha, £ngl. ; Amyris Commiphora, Roxh., FI, Ind., ii., 245 ; B. BoxhurgJdi, 
Arn, ; gugala, gugal, mhaishahola, gugar, -guhul, etc. It bears, in fact, the same 
names as the next species. A native of Eastern Bengal, Sylhet and Assam. 
It was formerly supposed to yield Indian bdellium or gugal, but its gum is now 
said to be used only as an adulterant of, and not as a substitute for, myrrh. 

0. Mukul, Engl. ; Indian Bdellium, gugala, guggul, g'ugal, gukkal, mukul, mai- 
ahdkshi or maisdalii, kousMkaha, etc. A tree found in the arid zones of Sind, 
Kathiawar, E-ajputana, Berar and Khandesh. A gum exudes from incisions 
on the bark made in the cold season. It occurs in vermiform pieces of a 
brown or greenish colour, and is put on the market as a siibstitute for African 
bdollimn. The Indian supply comes very largely from Amraoti and is used in 
Bombay, mixed with mortar, as a fine Cemisnt (p. 293). It is employed 
MEMCiNALUY in leprosy, rheumatism, etc. Dutt {Mat. Med. Hind., 1900, 13^5) 
says that “ old guggulu is dry and without flavour or colour, and should not 
be used in medicine.” Moodoen Sheriff {Mat. Med. Mad., 1891, 93) remarks 
that the wholesale price is Bs. 4 per maund and retail 3 annas per Ih. 

The commercial interest in the products of this genus centres on the foi’eign 
supply largely imported into Bombay. Of these mention may bo made of 
Bdellium and Bysaboi from Africa ; Balsam of Mecca {mor, haldsun], an aromatic 
oleo-resin from Arabia ; and Myrrh, both that which comes from Africa (Somali- 
land) and that from Arabia. The best is the karam or handa rkaram, and the 
second quality the meetiya or chenai-bol, Beeently Eurojie has begun to import 
these products direct instead of via Bombay, The value of bandar karam at 
Bombay is given as Bs. 34 per maund of 37 J lb., meetiya Bs. 19 to 25, refuse Bs. 8. 
In 1808 the East India Co. imported into England 53 cwt. of myrrh valued at 
£1,014 = £19 2 a Id, per cwt. The present-day price is alxmt £5 per cwt, but 
exact particulars of the import and re-export trade are not available. It is 
possible that some portion of the transactions mentioned under Boswellia (p. 174) 
belong in reality to VQmmiphvira. [Gf. Kew Bull., 1890, 91-4; Kew Mus, 
Guide, 1907, 39-40.] 

Holmes {Fharm. Journ. (ser. 4), iii., 606) says that myrrh now reaches 
London direct from Arabia and Abyssinia, When it comes from Bombay it is 
called Bed Zanzibar. He has also urged that it would be preferable to rettxin the 
name stnism/iofientTron in pi’eferenee to substituting i'ouitnipiiora. [Cf, 
TBohrcch, Die Harze und die Harzbehiilter, IQOh, 
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COPPER AMD BRASS: Cuppum, Its Opes, Salts, Alloys D.E.P., 
and Manufactures ; Ball, Man. Econ. Geol. Ind., 1881, 239-80 ; Hoey, 647 - 50 . 
Monog. Trade andManuf. N. Ind., 1880, 102, 131, 164, 198-200 ; King and Copper. 
Pope, Gold, Copper, and Lead in GJiota Nagpur, 1891, 95-170 ; Holland, 

Copper Mine of the Pat-Pat Gold Mining Go., SinghhJium; ¥oote, Geol. 

Bellary, m Mem. Oeol. Surv. Ind., 1895. xxvi., 197-9 ; R.E.P., Min. Prod. 

Ind., 1894-6, etc.; Ind. Art. at Delhi, X^OZ, 16-7, 52-62, 475-6 ; Hayden, 

Eec. Geol. Surv. Ind., 1904, 1-4 ; Mem. Geol. Sum. Ind., xxxi., 172-3, 291-4 ; 

Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 

104-5. The tanhdh, tdmd, tdmra, tramhu, tdmbra, nohds, mis, shenhu, rdgi, 
kaiyeni, etc. (copper and copper-ore) ; pital (brass) ; hdnsa (bell-metal). 

COPPER METAL: Occurrence and Production. — For detailed in- Occurrence, 
formation regarding the Indian mines and sources of copper ore, the reader 
is referred to the publications mentioned above. The indigenous industry 
of copper smelting may be said to have been dormant in India for many smelting, 
years, though some short time ago expectations of its revival were enter- 
tained in connection with two localities in Bengal, viz. Singhbhum and 
Darbhum. More recently discoveries of some value have been made in 
Darjeeling, Chanda, Garhwal, Assam and Baluchistan, etc. An elaborate 
historical account of the Ohota Nagpur copper-fields is given by King and oMef Localities. ; 
Pope in the work cited above, and will repay perusal. Holland says 
that copper was formerly smelted in considerable quantities in South 
India, Rajputana, and at various parts of the outer Himalaya, where a 
Idllas-like rock persists along the whole range and is known to be copper- 
bearing in Kullu, Garhwal, Nepal, Sikkim and Bhutan. He adds that all 
attempts by European companies to open up the deposits have proved 
unsuccessful and the Natives no longer work the ore themselves. Never- winfag Leases. ^ 
theless mining leases are still held and prospecting licenses are frequently 
granted for copper-ore. It will be seen from the statistics of the imports r 

of foreign copper and brass that if a paying deposit could be opened there i 

is a large annual demand in India which might be contested. It may be xncient 
said of the ancient workings that they very rarely reached the pyritic ore 
because with their simple and inefficient appliances they were unable to 
cope with the flow of water which followed their mining operations. Hence 
the ore smelted was principally oxides and carbonates. 

Indian Copper and Brass Workers. — There may be said to be three Works, 
classes of operatives concerned in the copper and brass trade, viz. smelters, smeitera ; 
foundrymen, and coppersmiths. Every village has its trade in copper oopper^tos! ^ 
vessels, and most have, in addition, their coppersmiths. The iron and 
brass foundries are often treated conjointly, so that separate statistical 
returns cannot be furnished. Thus in the Moral and Material Progress 
of India (1905-6, 178) the number of workers for 1905 is stated to have ! 

been 24,300. It has been repeatedly pointed out that there is a tendency 
for the copper and brass industry to become more and more concentrated 
in the towns, a movement which must contribute to its better organisation. : 

Certain centres having become famous for their copper and brass manu- ouief oeutres. | 
factures are securing a large proportion of the total trade and drawing the ; 

best workers away from the villages. Nevertheless the industry as a whole 1: 

is said to be in a secure state compared with, many of the other indigenous 
crafts, and this result is largely a consequence of the essentially hand-labour Hand-iaboui-. 
character of much of the goods turned out. [ 

Statistics of the Indian outturn of copper are not available, but in the 
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INDIAN COPPER AND BRASS 

concluding paragraph will be found full particulars of the foreign trade, 
and these give the most accnrate conception possible of the Indian copper- 
smith’s craft. 

Copper and Brass Wares.— The tambd (Copper), pital (Brass), jasta 
(Zinc), rangd (Tin and Pewter), and sisa (Lead). 

Each province has two or more centres noted for copper and brass woiics, 
hence the diversity of art designs in the ornamentation of these motals. Brass 
is an alloy of copper and zinc usually in the proportion of 2 to 1 or 4 to 3, but 
it is rarely made in India, being generally imported as sheet-brass. A cheaper 
but inferior alloy of copper, zinc and tin is called hharat, kaskut, or kansd. But 
phul or kansi is the most constant of Indian alloys and corresponds to the bell- 
metal or white brass of Europe. It is a bright metal, takes a high polisli, and 
is composed of copper and tin in the proportion of 7 to 2. Hoey mentif)n,s 
the kashharas are the vendors (not themselves the manufacturers) of ornaments 
made from an amalgam of copper and zinc. The actual manufacturers are 
dhaliyas or hhariyas, the former easting in stone moulds, the latter in clay. 

In the Hindu order of purity gold is followed by coppei*, silver, brass and 
iron. Brass is detestable {malcrdh) to the Muhammadans, who prefer earthenware, 
but copper may bo tinned and approved in that form. The Hindu ceremonial 
law prohibits phul or bell-raetal as containing pewter {rangd). This is imfortunate, 
since phul is by far the most sanitary metal in India, and in it acid materials 
may be cooked and milk and curds kept, whereas such is not the case with copper 
or brass. 

Iirdian craftsmen manifest a wide knowledge of the technique and utilisa- 
tion of these metals and their alloys. The huge brass idols of Burma are cast 
with appliances and by a staff of operators absurdly inadequate when judged 
by European standards. Chain bangles and anklets {santh), often woi*n by the 
peasants, are moulded in Rajputana and elsewhere and sold at a few amras a 
pair that could not be manufactured in Europe or America at so small a price. 
\Pf. Textile Journ., 1891, i., 78.] Between these extremes in magnitude and 
intricacy may be said to lie the long range of domestic and sacred utensils, in tlie 
production of which the craft has drawn to its ranks men of nearly every castt> 
in addition to the hereditary workers, the kaseras and thatheraa. 

Domestic vessels are rarely ornamented because, by ceremonial law, they 
must be scoured with mud before being washed with water. The commonest 
copper or brass vessel of the Hindiis is the globular melon-shaped lota, which is 
flattened from the top and possessed of an elegantly roflexed rim. It is doubt- 
less modelled after the expanding lotixs-flower {Xviutnhimn Hpvt-ioamm). The 
Muhammadans have given the lota (or, as they call it, the tonti) a siiout, in order 
t(j secure an approach to tho running water ordained Ijy the Korun for their 
ablutions. The spouted water-pot has given rise to a totally different series of 
metal- work, both domestic and decorative, from tliose connected wi til the Hindu 
lota. And pei'haps to this may also be traced the broader (transver.so) develop- 
ments of Hindu and the narrower (more longitudinal) designs of Muliaimiiadan art. 

Ceremonial implomente and tho vessels elaborated from these are richly varied 
in shape and ornamentation. Examples are the koaa or pamh-patr, a spathe-like 
vessel used in raismg water ; tho kusi or achmani or spoon used by the pricists in 
sprinkling holy water ; the dhupddni or conger ; the ainhaaan or idtil-tlirouo of 
lotus-leaf pattern ; the banging lamps {arti) ; tlio bells {ghantd), and in particular 
the chains by which these are suspended in the templo.s ; and the de.signs usually 
adopted for idols, ospecially those portraying the youth and pastoral (existences 
of Krishna, are all highly artistic and have contributed very greatly to Indian 
conventional art. Tho following publications will bo fmxnd xiseful as reviewing 
the chief centres and styles of Inciian copper and brass work - 

Panjab and Nouthebn India : Kipimg, Journ. hid. An, J8B4, i., pt. 1. ; Old 
Kashmir Copper Ware, l.c. pt. v. ; also Copper and Brass, Delhi, l.c. 1887, Amritsar, 
and Lahore, 1888; Johnstone, Monog. Brass and Copper Pb„ 1888; 0. H. B. 
in Civil and Military Qaz., Jan. 5, 1902. United Pi«)Vin<je.s : Benares Ware, 
Journ. hid. Art, l8B5, i., pt. 7 ; Moradabad Ware, l.c. ; Croolm, Copper and Brass in 
Mirzapore, l.c. 1893, No. 44; Dampier, Monog. Brass and Copper U. Prov., 1894. 
Rajputana and Centbal India: Hendley, Jaipur Mus. Cat. ; Brass, Copper 
and Mixed Metal-wares of Jaipur, Journ. Ind. Art, 1886, i., No. 12; Jaipur, 
Lucknow, Kashmir, Copper and Brass, etc., l.c. 1891, No. 35. Bombay : Hammered 
Copper in School of Art, Journ. Ind, Art, 1886, i., No. 11 | Brass and Copper Bom- 
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hay, Journ. Soc. Arts,. 1896-7, vii., No. 55, 13. Madras : Heyne, Tracts on Ind., 

1814, 108-17 ; Tanjore Work, JSncrmted Ware, Journ. Ind. Ari, 1886, i., No. 14- ; 

Holder, Monog. Brass and Copper Wares, Madras. Centbal Pbovinces : Monog, 

Brass and Copper Ware, 1894. Bengal : Mukharji, Art Manuf., 1888 ; Monog. 

Brass and Copper Manuf., 1894. Assam : Gait, Note on Copper and Brass 
Wares in Assam, Ind. Art at Delhi, 4Sr-52. 

GOPPB/? SALTS.— The most important is the Sulphate — Blae-stone, Blue-stone. 
niladMthia {nila-tulia), mor-tuttd, mayil-tuttam, turichu, qalqand, doutJia, 
etc., etc. Speaking’ of this salt, Holland observes; “For many years 
pyritous deposits in India have been turned to account for the manufacture 
of soluble sulphates of iron and copper,” as also in the manufacture of alum 
—the double sulphate of alumina and potash. He then discusses the im- • 
portance of the manufacture of sulphuric acid (see pp. 50-1) as a link in the sulphuric Acid, 
chain of production of many of the most important chemical and metal- 
hirgical industries — such as soap, glass, paper, oils, dyes, etc. He further 
points out that it is a by-product of such value as to admit of the 
smelting of ores which it would be impossible otherwise to undertake. But 
in Europe the price of sulphuric acid has been reduced, during the past 
100 years, from £30 to £2 a ton, and in consequence this originated such Kecord of 
activity and far-reaching competition as to have all but exterminated 
the ancient Indian manufacture of alum, copperas, blue-stone and the 
alkalis and akaline earths, reduced the export trade in nitre, rendered 
the smelting of copper and several other metals no longer profitable, 
robbed the country every year of nearly 100,000 tons of phosphatio 
fertilisers, and compelled India to pay ten million sterling for products 
obtained in Europe from minerals identical with those lying idle in 
India. Under the account of AUcalis and Alkaline Earths (pp. 50, 55) 
it will be found that this subject has been incidentally discussed already. 

So again under Coal and the Manufacture of Coke (p. 347) mention 
will be found of the loss to India of a valuable manure. Hence it 
may fairly be said that a more important and more immediate direction Development of 
for developing India’s productive resources could hardly be mentioned Produotive 
than the utilisation of her pyritous deposits by the modern economical Besoaroe.s. 
methods pursued in Europe. As exemplifying this contention it may be 
pointed out that the production of sulphuric acid from iron pyrites was Suipimrio .Add. 
in Germany 358,149 tons in 1882 and 754,151 tons in 1898. Of that 
large quantity -only 25,000 tons were e^orted ; the balance was used up Germany’s 
in the German chemical industries which within the past three-quarters 
of a century have expanded from a mere nominal value to a capitalisa- 
tion of £50,000,000. 

The manufacture of copper sulphate as pursued in India at the present Indian 
day is on a very small scale. The knowledge of its possible production 
from pyrites has been possessed by the people of India from a remote 
antiquity. The pure salt is, however, imported extensively from Europe. 

Medical writers, such as Diitt, give particulars of the methods of refinement 
pursued with the salt that is to be used for medicinal purposes. These arc 
very possibly of questionable advantage. Blue-stone is extensively used usos of 
in medicine, in dyeing, and as an ingredient in one of the best- known 
and most valuable fungicides — the “ Bordeaux Mixture.” (See Camellia, 
p. 229.) 

Copper Acetate, Verdigris (zangdr), is manufactured by the sirhahask Copper 
or vinegar makers. They buy up copper filings from the coppersmiths. -A-cetate. 
These are put into a jar and covered with distilled vinegar {arag). The pot 
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is closed at nigM but open during tbe day. After tTOuty-four bouts tbe 
aragfis poured off and mixed with water and left to evaporate until only the 
zangdf remains. Copper acetate and the arsenite of copper are used 
as insecticides and as colouring reagents. Zangdr yields a blue-green of 
great beauty. [C/. Hoey, Monog. Trade and Manuf. N, Ind., 1880, 195.] 
TRADE IN COPPER, etc. — -O’Conor {Rev. Trade Ind., 1898-9, 15) 
says, “ The trade in this metal follows closely the fluctuations in its 
price and in the material condition of the people. In a time of 
scarcity and famine the imports fall in a marked degree, the copper 
utensils of the household being the first articles parted with in the 
pinch of distress. For the time earthen utensils are substituted, 
and the stock of copper in the braziers’ shops accumulates. ’When 
plenty reigns again, copper pots are in active demand and the import 
trade is lively.” The instability of price owing to the operation of 
specnlators is another factor which, adversely affects the Indian 
market. Any rise of price has an immediate effect in decreasing 
the demand for copper and throwing the people back to earthenware 
{Rev., l.c. 1901-2, 9.) O’Conor returns to this subject and observes, " So 
niuob, however, is this trade a sort of economic barometer measuring 
the presence or absence of pressure on the people, that the figures of the 
trade merit attention : — 


Imports in Gwt. of Copper. 


1896-7 .. 


. . 240,648 

1901-2 . . 


. . 193 , 822 . 

1897-8 


.. 322,348 

1902-3 . . 


. . 396,850 

1898-9 


. . 261,301 

1903-4 . . 


. . 433,091 

1899 - 1900 . . 


90,846 

1904-6 . . 


. . 427,233 

1900-1 


. . 169,971 

1906-7 . . 


. . 211,959 


To the returns quoted by O’Conor have been added (as a matter of 
convenience) the figures for the years 1902 to 1906. 

Robertson {Rev. Trade Ind., 1904-5, 8) remarks, " After five years 
of steady progress , the imports of copper have fallen by 1*3 per cent, in 
quantity and 2*7 per cent, in value.” " Owing to the rise of prices in 
Europe, caused by large demands for America and China, imports of both 
unwronght and wrought copper were greatly restricted daring the last 
quarter of the year. The sensitiveness of the Indian demand to price 
changes is always noticeable, for besides its inoreasiug use for industrial 
purposes, copper as the material for household atousvls is an article of 
groat importance in the domestic economy of the people, and their ability 
to satisfy their requirements is regulated first by their material prosperity, 
which is principally a question of good or bad crops, and secondly, by 
the commodity being cheap or dear.” The ominous deoiine thus briefly 
indicated became even more marked in 1905-6, when it anioimted to 36'5 
per cent, of tbe quantitv and 32 per cent, of the value. fO/. Noel-’Fatoii, 
Rev. Trade hid., 1905-6, 10.] 

'Bnt to obtain a full conception of tbe traffic it is necessary to add to 
the above imports of copper those in brass of all kinds. These fluctuate 
from 10,000 to 12,000 cwt., valued at from 6 to 8 laklis of rupees. The 
grand totals for the years 1902-7 thus became 1902-3, 407,494 cwt., 
valued at Rs. 2,03,28,468 ; 1903-4, 444,188 cwt., Rs. 2,23,37,805 ; 1904-5, 
437,043 owt., Rs. 2,16,65,708 ; 1906-7, 223,097 cwt., Rs. 1,46,88,046. 

The major portion of the imports come from the United Kingdom. 
Of the supply (copper only), 433,091 cwt., secured by India in 1903-4, 
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the largest quantity imported in. tlie last five years, the United Kingdom 
supplied 293,595 and each of the following countries furnished from 18,000 
to 25,000 cwt., viz. Ceylon, Hongkong, Belgium, Germany and Japan. 
Bombay takes by far the largest share (228,874 , cwt. in 1903-4), followed 
by Bengal (163,908 cwt.) and by Madras, a long way third (34,501 cwt.). 

COPTIS TEETA, WulL ; FI Br. Ind., i., 23; Hobson- Johson, 
(e<l. Crookc), 1903, 548-9 ; Eanunculacejs. Coptis or Gold Thread, 
titd, mdmird { % mdmirdn), mahmira, 'pita-harosana. A small stemless 
herb, with perennial root-stock, met with in the temperate regions of 
the Mishmi hills, east of Assam. The plants are said to grow on the 
ground among the moss around the stems of trees. 

Very little, if any, additional information is available since the publication 
of the Dictionary, and the original article should therefore be consulted. Four 
reasons, it will there be found, were given for questioning the absolute identi- 
fication of the tonic drug prepared from this plant with the “ mamirda ” of early 
Eurojjean writers. 

The Bengal supply comes through Assam, but a Chinese root, the identity 
of which must be regarded as uncertain, is also imported into India. The latter 
may possibly be a different species of CopUm, for it is to be observed that 
e. anemoitmfpUH. affords a medicinal root in Japan, whilst c. tHfnUn, Sallsb., 
yields both a medicinal root and a yellow dye in North America. [C/. Wiesner, Die 
Eohsi. des Pfianzenr., ii., 477.] But the thicker Chinese rhizome as described 
by Dymock seems to recall some of the forms of hathi or Jcuru, such as JPiero- 
i'MMi Murrtm, CfeittUuin .Knri'oo, (loselnittm f&neHtrutwni, Stcertia Cliivatu, 
etc. It is just possible also that one or other of these roots may be sold 
as titd in the Upper and Western Provinces. Indeed J. B. Hooker was 
actually presented in Silckira'Vith a handful of the so-called “ teeia,’^ which he 
identified as JPierorhiffu. Tt would thus seem highly likely that that, 
being the most abundant Indian equivalent, may have been at an early 
date identified with the classical mdmirds, and called rndmirdn. At all 
events it is largely sold throughout India and is frequently mentioned in 
The Bower Manuscript of date 5th century. Moreover it is worth noting 
that Coptifi, and doubtless many other yellow bitter drugs 

contain berboHne, which, it would seem, constitutes their efficacy as eye- 
salves. For example, from Mussourie and other localities on the N. W. Himalaya 
the roots of 'i'huUe.frHw foHohttsnm are collected and sold under the name momiri. 
Aitchison speaks of the roots of both a i.'ori/tiaJis and a Gcrttnintu being used 
in Afghanistan as a drug, which is there called mdmirdn. Two samples were 
examined by Mr. Bhaduri and found to contain 6-86 and 6'6 per cent, berberine 
respectively \Rept. Labor. Ind. Mus., 1902-3, 29). In conclusion it may be 
noted that c. Teeta and the \ise of mdmirdn as an eye-salve were unknown to the 
Sanskrit medical writers — they are doubtless of Muhammadan introduction. 
(See Berberis, p. 130.) 

Apart from the utilisation of Gopfis as a collyrium or eye-salve, the root 
makes a valuable tonic in the debility following fevers, etc., but it is not a febri- 
fuge. There appears, however, to be a considerable demand for it in India, 
and it might be found profitable as a cultivated plant. But it may be here added 
that the Mishmi poison consists of a mixture of powdered titd with the ptfip 
of an acid glutinous fruit such as W fieuia upevioma. It is generally employed 
by hunters for killing wild animals. [<7/. Pharmacog. Ind., iii, (app,), 92-3.] 

The Mishin is gather the roots of the titd, towards the end of the rainy season, 
and carry them, packed in tiny wicker-work baskets, to Sadiya, where they are 
bought by Assamese and Bengali merchants, apparently at about Jd. per oz. 
Tlie drug found in Bombay comes from China via Singapore in bulk, the better 
and thinner root fetching about Rs. SJ per lb. and the second kind Hs. 2. 

COROHORUS, TAun. ; FI Br. Ind., I, 396-8 ; Tiliace^. The 
Jute Fibre of commerce, Jew’s Mallow ; the paUa, juta, jata, Tcdlasdica 
of Sanskrit authors (according to Skeat, iDutt and others). It is, however, 
by no means very clearly uor fully indicated in the classic literature of 
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India. In the vernaculars it is the fdt, jh.it, jlioto, jhuto, etc,. When 
specially used as a vegetable it is nalita or nadika — the moloohia or me- 
lochia of the Arabs. The fibre is pat, Jcoshta, etc., the coarse sackcloth 
woven of it and formerly used by the very poor in Bengal is tdt, and the 
bags made of it are ehoti or goni. 

Species and Varieties. — It may be said that there are two important 
. cultivated forms of this genus and many wild species which are distributed 
throughout the tropics of Asia, Africa, and America. Geographical 
evidence is thus very nearly unavailing in any effort that may be desired 
to trace out the origin and history of the chief cultivated forms : — 

C. eapsularis, Linn. ; Plukenet, Aim. Bot., 1696, ii., 18, t. 266, 
Eastern f 4 . Qanja sativa, Rumphius, Herb. Amh., 1760, v., 212, t. 78, f. 1 ; 

cSna Lamarck, Encycl. Bot. (under Corete), 1786, ii., 104, t. 478, f. 3 ; Loureiro, 

FI. Cock., 1790, 334; Jones, As. Res., 1795, iv., 297; Koxbiirgh, Trans. 
Soc. Arts., 1806, xxiv., 146, 151; Oarey, As. Res., 1808, x,, 11 ; Wight, 
7c. PI. Ind. Or., 1840, i., t. 311 ; Jacquin, Eclogce PL, 1844, ii., t. 119 ; 
Hooker, Journ. Bot., 1850, 91-2, t. 3 ; Bretschneider, Hist. Europ. Bot. 
Disc, in China, 1898, 36, 239, 440 ; Sadebeck, KuUurgew. der Deut. Kolon., 
1899, 299-303 ; Juinelle, Les Cult. Colon. {Indust.), 1901, 41 ; Wiesner, 
Die RoJist. des Pflamzenr., 1903, ii., 330; Seinler, Trap. Agrik, 1903, iii., 
654 et seq ; etc., etc. 

This is the ghi nalta pat of Koxbiirgh (FI. Ind., ii., 581) and the 
narchd oi Butt {Mat. Med. Hind., 1900, .302). The fibre is the true 
pat or Jcoshta, the latter name being possibly derived from the Sanskrit 
Jcosha a sheath and given in allusion to the fibres around the stem beneath 
the bark. It is recognised by its glabrous leaves, small flowers and sub- 
globose, not beaked, but warted fruits. As pointed out in the Dictionary, 
however {l.c. 536), the fruit in the cultivated species of the genus Vor- 
cJioni(.<=tf as in Bnassiea, is very variable. It seems, in fact, probable that 
3 ?rait and Seed, the peculiarities of the seed are much more constant than the shape of 
specifio^ ' the fruit or the number of its carpels and valves. It is thus highly likely 
Separation. fomi, are but cultivated conditions unworthy 

of the specific positions usually assigned to them. They are at all events 
each representative of gi-oups of cultivated races that vary in colour of 
stem, shape of leaf, degree of hairiness, size of flower, shape and number 
of valves of fruit, etc., etc., until a panorama of specimens might be 
assorted that would not only break down the separation of rap.stffHris 
from fditoriu.H but might even endanger the positions of V. trUucuhuds 
and €. aeutmiffulus. This much is certain, namely that if specim{',ns 
be furnished in flower but not in fruit, the two chief jute plant.s can with 
difficulty be separately distinguished. 

Mr. Burkill in a report submitted on November 7, 1903, to the Director of 
Land Records and Agriculture, Bengal, as the result of his critical study of the 
races of this species, has pointed out that when grown in proximity to each other 
all these become crossed so freely that in a remarkably short time the progeny 
cannot be recognised as anything more than mongi'ols. The flowers aro frooly 
visited by bees and appear to be most rotidily croes-fortiUsed, though a certain 
percentage of self-pollination also occurs. Burkill remarks, ivioroovor, that 
tliere aro hardly any naked-eye features that one can seize on whereby to dis- 
Ooloui- o£ Stoiiis, tinguish tho races of jute, except the colour of the stems and loaf-stalks, the 
time of flowering and the height that tho plants attain. The only one of thoso 
characters serviceable at thinning time is the first, and tlds in Burkill’s opinion 
may have led to the development of the special red or green races that are 
characteristic of certain districts. N. G. Mukerji and R. S. Finlow, who 
wrote a note on explorations conducted by them in 1904, say there are three 
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chief forms of c. cmtfittint'ift. These are the Tarla, the Bombay and tlie Desioal. 

The first grows the tallest ( 10 to 12 feet) while the last attains to only 7 feot, and 
the Bombay to 9 feet. The torto stands waterlogging better, i.e. it does not j'arfa. 
get so “rooty” if late in the season there is an accumulation of 4 or 5 feet of 
water in the field. The Bombay and deswal both get rooty under these circmm- Bombay, 
stances. The deswal comes to maturity early in July or even late in June, and Deswal. ' 
has not, therefore, much time to get rooty, but it branches freely. The Bombay, 
though it gets rooty does not branch much, and bears very little fruit. The 
tarla is the form preferred where there is liability to much inundation. 

Habitat. — Bretschneider {l.c. 441) observes that a species of iiorehorifu is Habitat, 
grown to a large extent in the plain of Ning-po. In China this fibre is used in the 
manufacture of sacks and bags for holding rice and other grains. So again, he 
says, jute {covehovus sp.) is the most important fibre plant of the plain of Tientsin. 

It grows to a great height. Th.& Board of Trade Journal (Oct. 29, 1903) speaks 

of the exports of 40,000 cwt. of jute from Tientsin. The specimens in the Kew obwasG. 

Herbarimn show that the Corchot-us of Tientsin is the present species. 

Further, Roxburgh tells us that a reddish-stemmed form of f(ipnniarifi had 
been successfully acclimatised in Bengal, the seeds of w'hieh came from Canton. 

This, he adds, yields a better quality fibre than the c. capsuiaritt of Bengal. 

So far as India is concerned to-day, c. is grown mainly in Eastern Eastern Bengal. , 

aird Northern Bengal and Assam, and thus in a cmmtry that possesses many 
strongly Chinese peculiarities : seen in the people who inhabit it, in their articles 
of food and nature of some of their social customs, as also in the climate and 
soil of their country (see Bcehmeiia nivea, p. 148). If, therefore, one were pressed ' 

to give an opinion, based on botanical data, as to wdiother or not jute w'-as in- 
digenous to India, that position might have to be conceded for oHtoriiw — 

the least important of the two jute plants, but very possibly would have to be 
refused for <’• capf/urarhv, imless an exception were made in favour of Eastern 
and Northern Bengal, a tract of India with strong Chinese characteristics. In fact 
at least one of the best varieties, Cf. enpsufaris, has already been indicated as 
derived from China, though in connection with the earliest published drawing 
of that species the author (Plukenet) speaks of it as the American plant with < 

long leaves and striated sub-rotund fruits. s 

I have in the Dictionary (l.c. 536) discussed the specimens of this species seen Herbarium 
by me in the Calcutta Herbarium. It may be useful to give here some par- ; 

ticulars of the examples in the Kew Herbarium. No specimen in either col- 
lection is stated by the contributor to have been found wild in India, in the Malaya, ? 

in China, or in Japan. With the exception of a specimen from Natal (of which 
little is known) there are no examples of this plant from Africa, Arabia or America. 

The following may be specially mentioned From India — Upper Assam (by 
Jenkins) ; Bengal ; SikMm Terai, a remarkable example collected by Hooker 
and which has long narrow linear, deeply and uniformly serrate leaves ; other g 

examples of the typical form from Moradabad ; Saharanpur ; Kanara, and ? 

Mysore. From Geylon — a few sheets. Many examples from China, most of 
them stated to be cultivated and. one accompanied with samples of the fibre 
and fragments of the textiles made of it, viz. that from Ningpo (Hosio’s collec- 
tion) ; Foochow (Carles) ; Kiu kiang (Shearer) ; Yangtsze-kiang (Faber) ; Hong- 
kong (Champion, cultivated). [Of. Hemsley, Journ. Linn. Soc. (Bot.), 1880, 
xxiii., 94.] From Japan — two samples, one said to be cultivated, the other no 
record. Lastly from Perak, Tonkin (Balansa’s collection) ; Sarawak and the . 

Celebes — fairly complete sets, but none of them stated to have been found in a 
wild condition. I 

Not a few authors have, however, affirmed that this plant is wild in China, Not 
the Malaya and India. I repeat there are no botanical specimens either in the hiili?euous to ■ 
Calcutta or the Kew Herbaria to support the opinion that it is indigenous to 
India, and in my personal experience it nowhere exists there, even in a state of 
acclimatisation. It is a cultivated plant of a very restricted area, and one > 

subject to greater racial modification than the next form. s 

C. olitopius, Linn., including C. {leeemangnlfiris, Roxh,, FI. Ind., India . 
ii., 582 ; Camerarius, Hort. Med., 1588, 47, 1 12 ; Prosper Alpinus, De PI. generally. ; 
Mgypti, 1592, 39 and t.; Parkinson, TJieod. Bot., 1640, 309 and fig. ; Plukenet, 

Aim. Bot., 1696, 17 ; Pliyt., 1. 127, fit. 3, 4r Eorskal, FI. Mygpt. Arab., 1776, 

101 ; Lamarck, Encycl. Bot., 1786, ii., lO^ t. ,478, f. 1 ; Bot. Mag., 1828, iv., ; 
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f. 2810 (but fruit a little too pointed) ; Ricbter, Codex. Bot. Lmn., 1840, 
525 (shows that Linn, first included Pluk., t. 127, f. 3, under this species 
and subsequently placed it under C. cestuans, Sp. PI, 1762, 746 ; but 
Iiinn. cites in addition Browne, Triumfetta, in Nat. Hist. Jam., 232, t. 25, 
f, l_a plate that in my opinion is rather C. acutangulus) ; Martins, 
FI. Bras., 1842, xii., pt. iii., 126 ; Prain, Beng. Plants, i., 286 ; etc., etc. 

The vernacular names usually given to this species cannot be accepted 
as separately distinguishing it, though han-pdt is its most general name — 
a circumstance indicative of its frequency as a weed of cultivation. So 
also the fibre of this form is perhaps that very generally designated as 
desi pat or tosha. Moreover the plant is (even in India) the edible species of 
authors, and it is j ust possible that it corresponds with the J ew’s Mallow and 
even the meloohia of the early writers. Muker ji {Handhooh Ind. Agri. , 1901, 
298) would, however, seem to think C. eapstdaris is the vegetable and 
€. olitoH'us the medicinal form. It is thus possible that the tender 
shoots of both species are eaten. The Indian names — ndlita (a corruption 
of the Sanskrit wadrifei), nutia, narich, sag, etc. — may, however, be accepted 
as mainly denoting the present species. It is, therefore, somewhat sur- 
prising that the plant figured by Eumphius as the sag of Bengal should 
have been C. eapstdaris. This was most probably a mistake due 
to his not having personally investigated the Bengal plant. The Ganja 
saiiva of Eumphius (his cultivated species) is undoubtedly, however, C. 
eapstdaris, while his Ganja agrestis (or the wild form) is not a species of 
CorcJiorus at all. It would thus seem fairly certain that Linnseus was 
in error when he identified the latter as C. olitorius, and to this 
error very possibly is attributable the statement, made perhaps more 
emphatic than the facts justify, viz. that C. oUtorius is indigenous to 
India. But it is curious that Eumphius should have regarded C. 
eapstdaris as the special cultivated form, since in Egypt, Africa, America 
and India, C. olitorias is the edible and hence the cultivated plant of 
most non-Indian authors. Sir William Jones while discussing the sand 
{Crotalaria juneea) incidentally speaks of the “ Capsular Corckorus,^^ so 
that by 1795 the two forms may be assumed to have been accepted by 
Indian botanical authors as distinct. 

The leaves of a. oiitoyata are usually glabrous, except on the petioles 
and veins of the undersurface ; the flowers are seemingly larger than in 
citpsuiariM ; the capsule is elongate, cylindrical, usually not materially tapered 
at either end, glabrous, smooth, boak long, straight, ceils and valves generally 
four but five not uncommon. It would seem that the fruits aro longer, thicker 
and smoother in the African than in the Indian fomis, though apparently the 
fruit is smooth when collected matme and warted when immature. Some of 
the African and E^ptian forms have the fruit tapered at both ends ; this is 
not true of the Indian plant. 

Habitat. — ^In the JPlora of British India (l.c. 397) it is observed of this spocies 
that it is indigenous in many parts of India, and distributed by cultivation to all 
tropical countries. The chief centres of its Indian cultivation are the districts of 
Bard wan, Khulna, 24-Parganas, Hughli, etc., but it is met with here and there 
completely acclimatised on roadsides and margins of fields all over India and 
Burma, Its claim to being strictly speaking indigenous, however, rests on 
doubtful evidence. It is certaialy more frequently and moro widely met with 
in India than is €. eapsniat-tM. It seems also fairly certain that in India it is 
a much less variable plant than the ” Capsular Corchorus.” But it may be said 
that while all the fornM met with in the Indian i\ite area do not (on the botanical 
standard) amount tojmore than cultivated races, there are numerous allied forms 
met with in Africa, Egypt and America that perhaps deserve to be recognised 
a,s definite varieties. But on the other hand several plants described by botanists 
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as species migh-t very possibly be more accurately treated as varieties of the present. 

But it is hardly matter for surprise that a pot-herb, met with throughout the 

tropical regions of the globe, and which has existed at least for centuries under Pot-herb. 

garden cultivation, should have assumed a multiplicity of varieties and races ; in 

fact the comparative paucity of Indian forms is a significant circumstance. In 

India it is invariably found on high and dry land, hardly ever under the inundation 

indispensable with €. ctipauiaris. It is admittedly inferior as a source of jute, Inferior Jute, 

and is never cultivated where is possible. But it occasionally 

grows taller than even some of the forms of c*. capsuini’i^, such as the deswal; 

it prefers sandy loams, and takes a longer time to come to maturity (September Season. 

and October, the deswal season being July). 

In the Kew Herbarium there are numerous interesting samples of this species Herbarium 
the labels of which occasionally bear instructive notes, a few of which may Specimens, 
be here quoted : — 'From — ^Rladras, cultivated in gardens ; Mysore (Rottler’s 

specimen has the note that paper is made from it in Bengal ) ; Lower Bengal, 
many ; Burma, Ava (Wall, herb.) ; Belgaum, Ritchie’s, said to be eaten hut not 
cultivated, though always found near cxiltivation ; Moradabad ; Amballa, in 
cornfields ; Kumaon, up to 4,000 feet ; Nepal ; Simla, up to 4,000 feet m fields. 

Afghanistan, roadsides and fields ; Sind, occasionally. From Ohina — Yunnan. 

From Ceylon, up to 3,000 feet. From Africa and Egypt — Liberia (Sir H. H. Johnston 
contributes a plant with very large smooth fruits, and narrow, thick, and sharply 
serrate leaves) ; Angola ; Senegambia ; Sierra Leone, cultivated ; Zambesi 
(vernacular name terere = eaten) ; Niger river, in fields; Kordofan, edges of 
fields ; Khartoum ; Lake Nyassa ; Cross River, Old Calabar. From Madagascar, 

In the West Indies — Cuba and Jamaica, cultivated from Calcutta seed. From 
Mauritius, introduced before 1864, now a weed. From Java, Philippines, etc. 

From Australia — -Alligator River (leaves very narrow), etc., etc. 

CULTIVATION IN INDIA. 

History . — The history of the modern jute industry is exceedingly interesting History, 
and at the same time closely associated with the British rule in India. There can 
be little doubt jute fibre has been known in India from comparatively ancient 
times, but the confusion that existed, almost down to the middle of the 19th Confusion in 
century, in the use of the words saw., &Aa«gra, pd#, goni, {/amo (firwnny), hemp, etc., 
renders it often a matter of supreme imeertaihty what particular fibre may have 
been indicated by the majority of writers who use one or other of these names. 

It would seem more than probable that aan-hemp (the fibre of Crotalaria juneea, 

see pp. 430-7) was better or earlier known to the ancient Hindus than were jute or . 

even the true hemp (Cannabis sativa, see pp. 251-5). Moreover, it is almost safe 

to assume that for many centuries the names mentioned were used almost 

synonymously, just as in modern commerce there are perhaps a dozen widely 

different fibres all called hemp. Hence also the expression, frequently met with i 

in Indian modern trade returns, of “ hemp other than jute,” which shows that f 

jute was viewed as but a form of hemp that it had been found desirable to record i 

under, a separate heading. Thefirstcommeroialrnentionof the word “jute” occurs i 

apparently in the returns for 1828, and it seems fairly certain the vernacular 

name pdt had by then been fixed as the equivalent of jute. In the Bengal Board Early Trade ; 

of Trade, consultations for January 14, 1793, for example, we read of the con- Records. 

tinned efforts made to establish Indian hemp as a recognised trade fibre. This is i 

reproduced by Robert Wiasett {Treatise on Hemp, 1808, 23) and again in Milbum’s ; 

Oriental Commerce (1813, i., 283 ; ii., 209-11). The returns quoted in the last- 

mentioned work are for the years 1786 to 1803. It is pointed out that there were 

various qualities of hemp such as *‘3ann, ghore-sarm and the paut,*’ which last, as \ 

“ it does not grow to the height of above 4 feet . , . is not a profitable article 

to the landholder.” “ The leaves and tender shoots are used as an article of 

food.” The x^lant in question was in all probability c. oUtatHus- But, farther 

on, allusion is made to “ cooch~murden~paut and amleeah-paut ” ; the former may r 

have been and tho latter no doubt was MMihisf^us cnnnahhttift. 

About the period indicated the East India Company made a great effort to 
discover a good substitute for Russian hemp, to be employed in the manufacture 
of ropes and sail ea.nvas. This led to many practical and useful discoveries. 

Roxburgh wrote in the Transactions of the, Society of Arts a paper on the 
culture, properties and comparative strength Of hemp and other vegetable fibres, i 

the growth of the East Indies (1804, xxii., 363-96 ; 1806, xxiv., 143-56). In a letter Hirst Mention ; 
to the Court of Directors of the Company (dated 1796) housed the word “jute.” of Jute. ; 
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Col. Sir R. Temple has pointed out {Ind. Antiq., 1901) that that name occurs, 
however, in the log of a voyage made , in 1746. It has been suggested that the 
gardeners employed at the Botanic Gardens, Calcutta, were in Roxburgh’s time, as 
they are to-day, natives of Orissa, and hence that the word “ jute ” may have been 
but an Anglicised form of their name for it— viz. jhut. But the incident mentioned 
by Temple carries the word back forty years before the date of the foundation 
of the Royal, Botanic Gardens, though it is quite likely all the same that 
it camo ixQva jhut. The origin of the word gunny is curious. It no doubt comes 
direct from the Sanskrit goni, “ a sack,” but in modern usage, in the form of 
ganja, it denotes tho narcotic of Camtabift saflva, and has thus been transferred 
from a fibre to a resin. Whether or not goni exclusively denoted the sacking of 
the true hemp {C'nnnabiit satii>a) need hardly be discussed in this place. It was 
early applied to sacking made of Crotainvin fibre and even to that of VoreUoruN, 
hence Rumphius (l.c. 212) gave .the jute plant the name of ganja {gania) sativa. 

The early references to the jute plant down to the middle of the 18th century 
may be said to be very largely concerned with identifying the pot-herb which 
Pliny (79 A.D.) describes as being used bythe Egyptians. Considerable uncertainty 
prevails as to its being the mdoohia {melokyih) of the Arabs. Simon Januensis 
( 1473), for example, speaks of the leaves as being hawked in tho streets of Baby- 
lon. Rauwolf (1583) was apparently the first traveller who critically examined 
the melocJda, which he found being cultivated on the banks of the Euphrates, 
and which he says was largely eaten by the Jews ixear Aleppo. Camerarius 
{l.c, 47) was perhaps the first botanist who figured it, and his engraving is an 
excellent representation of one of the African forms identical with or closely 
allied to c. oiUotHus. It had been prepared by Gosner but never published, 
and he lays stress on the fact that it shows the bearded base of tlio leaf and 
the cylindrical fruit — characters which had not been previously made known. 
CoreJiovus, as accepted by modern botanists, was thus in the sixteenth 
century definitely determined to be melochia. But although this pot-herb of 
the Arab writers and Eastern travellers (from perhaps 1000 a.d. onwards) was 
unquestionably an edible CovcUovuh, it is fairly certain that the mohchim cloths 
of Greek and Latin authors (Arrian, Pausanias, Pollux, Najvius, etc.) were not 
jute textiles. Yates {Text. Antiq., 303-4 et seq.) is of opinion that the molo- 
chine cloths brought from India were made of MiihiHens- fibre. In the Periplus 
the molochina were said to be procured from localities identified as Ujjain and 
Junnar. The fibre of the former locality could hardly have been other than 
ItlhisvuH iHtnnabimts, wllilo the lattermost probably was t'votalni'iin jnnwn, 
if guessed at purely and simply on modern experience of the distribution of 
the fibrous plants of India. 

In the Ain-i-Alcbari (1590, Jarrett, transl., ii., 123) mention is made of sack- 
cloth {tat), but whether of jute, aan-herap, or even of the true hemp cannot be 
ascertained ; but Jarrett, in a footnote, identifies it with jute and tho district 
of Rangpur. That textile was, however, made at Ghoraghat in Eastern Bengal, 
and thus in the very heart of the jute country, so tJiat it may perhaps bo assumed 
to have been the jute textile in which, about tho time in question, it is believed 
the poorer people were clad. For two centuries after tho date of tho Ain no 
mention is made of any fibre or textile that could witli certainty lie taken as having 
been juto, though all coarse textiles appear by that time at any rate to have 
been spoken of as gunnies. W. Foster, for example, has drawn my attention 
to a passage (in Engl. Factories Ind., 340) of date Surat 1621 in which packages 
are spoken of as “guimed.” This could not have been juto chhh, but more 
probably was a textile of Vrotaiurin or iiibiHVKH, sintio oven to the present 
time jute is not produced in the Bombay Presidency. Curiously (mough tlio 
coarse textiles made in England, about the time here indicated, werci' charactoriserl 
in Persia as “ Sackcloath Londre ” (Fryer, New Acc. E. Ind. and Pers., 1672-81. 
224), and it is thus even questionable how far the simple use of tho word “ sack- 
cloath” or its vernacular equivalent “fei#” can bo accepted a.H denoting jute 
fibre. B'requent mention is made by Foster {l.c. 76) of “gunny” among tho 
articles to be sent from Surat to Persia. 

In this connection also it may be regarded as significant that Rhoodo (India’s 
earliest scientific botanist) is silent regarding tho species of futve.iiot'HM. although 
both eapNHiariH and t*. oUtoriiiM have been repeatedly collected subsequent 
to his time on roadsides and as weeds of cultivation, not only in Rhoodo’s special 
country — Malabar — but here and there throughout both Southern and Western 
India- On the other hand, Rumphius, as already pointed out, gives a most 
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instructive account and figure of c, eapHuUiHs {Oanja sativa). Its common 
name, he says, is Sajor Bengakt, “either because it is plentiful in Bengal or 
because it is the chief pot-herb ” of that country, where it is known as padhac. 
Presumably padhaa may be a variant of the present-day name pat. But Rum- 
phius adds that it was much cultivated in Bengal, Arakan and South China, from 
which last country the seeds had been obtained by Amboina uia Butona. He 
does not say whether in Bengal it yielded a fibre as well as being a pot-herb, but 
of China he remarks, “Pine white thread is made from the bark which is stronger 
than cotton, but rather apt to cm*! up. It is used in the raw state or may be 
separated by aid of lime water, then bleached in the sun.” The silence preserved 
by Bumphius regarding the Bengal fibre, and his having laid special stress on its 
being a Chinese fibre, are features of his remarks regarding CoreUot'us which, 
when viewed alongside of the statement of its being the chief sag or saj (pot-herb) 
of Bengal, are certainly very significant circumstances. All writers seem agreed, 
however, that if a. eapsuiai'ifi be not indigenous to Southern China, it has been 
known and cultivated in that cotmtry for many centuries — has, in fact, an an- 
tiquity far greater than can be shown for it in connection with any other country. 
Plukenet’s description which identifies it with America must be dismissed as 
one of the numerous enigmas of the literature of jute, if it be not accepted as yet 
another of the many evidences of the close association of India and America 
accomplished by the Spaniards and the Portuguese^ 

Early Production . — It is a somewhat curious circumstance that 
Buchanan- Hamilton, in the first decade of the 19th century {Stat. Ago. 
Dinaj., 198-9), should have expressed the hope that jute (or, as he called 
it, pat) fibre should under no circumstances be allowed to divert the at- 
tention of the public until a fair trial had been made with 5a%-hemp. 
At that time both Roxburgh and Hamilton were engaged in the search 
after useful substitutes for hemp, to be employed for the ropes and cordage 
of the Company’s ships. Eor this purpose Hamilton deprecated an 
extended utilisation of jute. It was not, however, till 1833 that his 
account of the jute cultivation of Dinajpur was published, and he there 
mentions that large quantities of the cloth called tat or chota were being 
produced. With the enhancement of manufacturing enterprise in Europe 
came the demand for foreign food supplies. This necessitated an increasing 
provision of sacking and packing materials, which it was early recognised 
Could be best met by an extended production of jute. In consequence, a 
foreign demand for this, the cheapest and most easily manufactured of all 
fibres, was created and responded to by the cultivators in Eastern and 
Northern Bengal. The production of gunny-bags thus rapidly became 
a recognised part of the Bengal peasant’s work. By and by, however, 
European machinery began to compete with manual labour, and, as in all 
other parts of the world, in due time gained the day. Practically every 
homestead in the jute tracts may be seen to have a few bundles of jute 
suspended from a beam in the roof of the verandah. That amoimt of the 
fibre is annually spun, into yarn and worked up, as required, into string 
and rope, or is woven into gunny cloth or bags. Year by year, however, 
this domestic craft has decreased, and it may safely be affi,rmed that the 
decline in hand-loom jute-weaving is far greater than of cotton- weaving. 
In fact, at the present day hand-loom gunnies have practically disappeared 
from the markets of the world, and yet so late as 1880-1 the returns of 
foreign exports from India had to be divided into two sections ; (a) power- 
loom ; and (6) hand-loom. But that the loss of the hand-loom industry 
has not impoverished the jute districts may be inferred from the fact that 
in no part of Bengal are the poor now clad in coarse jute sackcloth — all are 
able to procure cotton garments. 

Area . — It is impossible to give exact particulars of the total area under 
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jute at the beginning of the 19th century, Hamilton estimated that 
there were approximately 30,000 acres under the crop in Dinajpnr. At the 
present time that district possesses about three times that area; but what 
is far more to the point, it is one of the unimportant districts in jute pro- 
duction. Unfortunately early statistics do not exist for the important 
districts of Bengal. In 1872-3 Mr. Hem Chimder Kerr estimated thut 
there were one million acres under the crop, distributed over an area of: 
37 millon acres, and further, that should the demand be doubled, the pro- 
duction of that amount would absorb only one- eighteenth of the available 
and suitable land. It has since been more than doubled. The total 
cultivated area of Bengal in 1902-3 was close on 60 million acres, with, in 
addition, something like 14 million acres returned as culturable waste. 
All Bengal land is of course not suitable for jute, but these figures never- 
theless give a tangible conception of the possibilities of the future, or 
rather of the adjustments possible on a still further increased production 
of jute being called for and responded to. In 1903-4 the returns of 
Bengal jute cultivation manifested 2,275,050 acres (including 38,250 acres 
in Assam) as under the crop. This may be taken as 3-| per cent, of the 
cultivated area of the province. It gave a yield of 7,241,000 bales (of 400 
lb.) valued at 12 crores of rupees. Similarly, in 1904-5, the area was 
estimated at 2,899,700 acres, and the yield at 7,400,000 bales ; in 1905-6 
at 3,181,600 acres, and the yield 8,384,000 bales. The final forecast for 
1906, issued by the Department of Land Records and Agriculture, showed 
the total area for the two provinces of Bengal and Eastern Bengal and 
Assam to have been 3,482,900 acres and the outturn 8,843,000 bales, and 
the estimate for 1906-7 to be 3,883,200 acres and the outturn 9,127,400 
bales. Of that estimate the district of Mymensingh was calculated to 
have had 847,100 acres; Rangpur 455,800 acres; Dacca 312,000 acres ; 
Tippera 310,000 acres ; and Bogra 200,000 acres ; while Earidpnr, Pabna, 
Dinajpnr, Rajshahi, and Jalpaiguri had each from 120,000 to 160,000 acres. 
The balance was accounted for hy some four districts that have usually 
from 20,000 to 60,000 acres each, and a like number of districts each with 
less than 10,000 acres under this fibre plant. Lastly it may be here added 
the portion of the jute area comprised within the province of Bengal proper 
was in 1906-7 estimated to be 931,100 acres, of which Piirnea was 
supposed to have had 264,900 acres ; Jessore 142,800 acres ; Murshidabad 

95.000 acres; Nadia 93,000 acres; 24-Parganas 86,000 acres; and Huglili 

65.000 acres — all other districts much smaller areas. Within the past few 
years two new Indian areas of production have begun to attract attention, 
namely Assam (proper) and Nepal. From the lower valleys and terai of 
the last-mentioned, fibre is exported and conveyed into the United Pro- 
vinces and Bengal. It has been ascertained that this is mainly hdboi 
grass, for the use of the Lucknow paper-mills, but to some extent jute is 
also supplied and enters Bengal through the district of Purnea. ‘ The 
As,sam production (say 90,000 bales— -ie. 330,000 owt.) does not seem to 
have materially increased for some time past. The Nepal j^ite, though at 
present relatively unimportant, has manifested a distinct power of ex- 
pansion. In 1899-1900 it was 70,389 maunds, valued at Rs. 2,80,341 ; 
in 1902-3 it had become 149,518 maunds, valued at Rs. 6,08,898 ; and in 
1904-5, 205,114 maunds, valued at Rs. 9,01,164. At the same time it may 
be safely added that no indication has as yet been given that, should 
occasion arise, Bengal might not even now materially increase its jute 
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production. Complaints have been beard of the expansion not being as 
rapid as could be desired. If this be the case it seems possible there may 
be some other causes than the indifEerence of the cultivators. In fact with 
improved rail and river facilities of transport the expansions of the past 
stand every chance of being not only maintained but even enhanced 
materially. 

Soil . — Jute seems to be capable of cultivation on almost any kind of 
soil. It is least successful and almost unprofitable, however, on laterite 
and open gravelly soils, and most productive on loamy soils or rich clays 
mixed with sand. As already observed, C. oUtorius requires higher 
land than C. capswlaris, but there is something as yet unexplained 
that controls the production of these two forms of jute and restricts them 
to their respective areas. Speaking generally, the finest qualities of 
C. capsularis are produced on homestead lands (suna) such as that 
required for «ws-rice, pulse and tobacco, which crops are accordingly ro- 
tated with the finer qualities of jute. The coarser and larger kinds are 
grown chiefly on soli lands, that is to say the chars or mudbanks and 
islands formed by the rivers, and on completely submerged (bil) lands or 
even salt-impregnated soils, such as those of the Sundribans, but most 
of such inferior lands are better suited for C. oUtorius than for C, 
ca'ps'ularis. It has been said that the best quality of jute is obtained 
from loamy soils. Clay soils give the heaviest yield, but the plants of such 
soils do not ret uniformly. Sandy soils produce coarse fibre. Plants 
grown on inundation lands produce surface roots that injure the fibre of 
the portion of the stem from which they arise. Leather is disposed 
to think geographical and climatic influences are possibly of more value 
than the composition of the soil. 

NBW AREAS.-— A hot damp climate, in which there is not too much actual 
rain, especially in the early part oj the season, seems the most advantageous 
meteorological requirement. Both climates and soils apparently identical with 
those o£ the Gangetic and Brahmaputra valleys have on more than one occasion 
been pointed to as hopeful new Indian areas, but still failure has so far resulted 
from the efiorts made to extend cultivation into these. Mr. B. S. Finlow (Jute 
specialist to the Government of Eastern Bengal and Assam, to whom reference 
has been made above) has published an aecoimt of a tour conducted with a view 
to investigate the possibility of extending the cultivation of jute in India to new 
areas. Bihar, he thinks, holds out the best prospects of success. But the efforts 
in this direction have passed beyond the experimental stage, as the crops obtained 
have been good and the area an expanding one. Outside Bengal, the climatic 
conditions in Madras he thought more favourable than in other parts of India. 
The Mialabar coast. South Kanara, and the deltas of the tliree great rivers, the 
Godavari, Kistna and Kauveri, were ideal centres. Bombay was less favourably 
situated but the experiments with the irrigated fields of Sind would be looked 
to with interest, and it was possible that the irrigated districts of Poona, the most 
westerly portions of the Deccan, and the Karndtak, and the higher lands in the 
Konkan might be found suitable. Lastly, in the Central Provinces, experiments 
made at Nagpur had given indications of success and were well worth perse- 
vering with. [G/. BvlL Agri. Research, Jnsf. Pvsa, 1906, No. 3.] Jute has been 
and is being tried in America (Dodge, Useftd Fibre Plants of the World, 1897, 
125-33), in Mexico (see below under Trade), in Africa, Algeria, Formosa, etc., 
among many other countries, with but indifierent results. Of Persia, Lord Curzon 
{Persia and the Persian Question, 1892, ii., 497) that it is cultivated and used 
for making sacks, but the amount of fibre available, he adds, is insufficient, 
hence a steady import from India takes place. Fresh efforts are, it is rmder- 
stood, being contemplated in the Congo vmley and in the Gold Coast, and these 
may be successful if cheap labour with the required knowledge and indispensable 
perseverance can be ensured. The alarm recently expressed regarding commercial 
production of jute in Hongkong may possibly be explained through the supplies 
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of Tonkin and Annarn being exported vm Hongkong. But it may be added that 
perhaps the foreign areas of which India need have any serious anxiety are Chino, 
and Cochin-China. [C7/. Sly, Extension of Jute Quit., in Agri. Journ. Ind., i., pt. iii., 
251 ; Finlow, in Kept. Agri. Dept. E. Beng. and Assa^n, July 25, 1907, app. ii.] 

Preparation of Soil. — It may be stated that, when the crop is to be 
raised on low lands, where there is danger of flooding, ploughing com- 
mences earlier than on the high lands. The more clay in the soil, the more 
frequently is it ploughed before sowing. The preparation thus commences 
in November or December, or not till February or even March. The soil is 
generally ploughed from four to six times, the clods are broken and pul- 
verised, and at the final ploughing the weeds collected, dried and burned. 

Seed and Sowing. — It would appear that no special attention is paid 
either to the selection of superior fibre-yielding seed or to the attainment 
of stock specially suited to the fields on which it is to be raised. The 
cultivators, as a rule, neither buy nor sell seed, and there is consequently 
little or no exchange of stock. In the corner of a field a few plants are left 
to ripen seed, and the supply thus obtained i.s sown broadcast. The 
sowings, according to the position and nature of the soil, commence about 
the middle of March and extend to the end of June, but bU land is usually 
sown in February to March. About 8 lb. of seed to the acre is the amount 
generally employed. Broadcasted sowings would appear to be the rule, 
but Mukerji recommends drill sowings, the lines being 9 inches apart, thus 
allowing of wheel or bullock hoeing. Thin sowing gives better yield but 
coarser fibre. The spacing most approved is when the plants are 4 
to 6 inches apart. Irregular branching shortens the length of the fibre. 
Long cultivation on the same soil results in the plants becoming much 
branched. For results of experiments in thin and thick sowing, consult 
the Experimental Farm Report Sihpur (1901-2). 

Rotation. — Since passing to press the present review of information 
on the subject of jute, an instructive report has come to hand on certain 
experiments performed at the farms of Bai’dwan and Cuttack. This has 
been written by F. Smith {Agri. Journ. Ind., 1907, ii., pt. ii., 1.40-60), 
and deals with the results obtained during tbe past three years in Bardwan 
and the past year in Cuttack. He tells us that tlie following experiments 
were carried out : (a) manure tests ; (6) cutting at difierent stages ; (c) 
variety experiments ; (d) spacing experiments ; (e) thick versus thin 
sowing in the production of seed ; (/) drill versus broadcast sowing ; and 
(g) rotation experiments with paddy. Space cannot now be made 
available to deal with the details exemplified, but it may be useful to 
furnish Smith’s general conclusions (l.c. 160) regarding the rotation of 
jute with paddy : — 

“ 1. On aman paddy land, both jute and paddy can be grown in 
rotation with each other on tbe same land in the same year. 

“ 2. For the Bardwan district, the third week of April should see the jute 
sowni to enable tbe jute crop to be harvested in tlui last week of July and 
the aman paddy to be transplanted in the first week of August. The laud 
should be cultivated for eight to ten days between the harvesti,ng of the 
jute and the transplanting of the aman paddy. 

“ 3. For the Cuttack district, the jute seed should be sown in the last 
week of March and the jute crop harvested in the end of July. 

“ 4. The jute seed-bed can be well prepared by eight ploughings with the 
mrlinary country plough, and by three ladderings witii the ordinary country 
ladder. 
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“5. I’or paddy the land is well prepared with three or four ploughings 
with the ordinary country plough, and one or two ladderings. 

“ 6. An application of 100 maunds of cowdung per acre to the land Farmyard 
before sowing jute, and a top-dressing of one or two maunds of saltpetre 
per acre to the paddy crop when the land is just moist {i.e. when the soil 
is beginning to dry), will be found very efficacious. 

“ 7. The food-supply is not only assured, but the extra jute 

crop gives a handsome profit.” 

Hoeing and Weeding. — In about fifteen days after sowing the weeds "Weeding- 
should be uprooted and the unduly thick sowings counteracted by the 
less healthy plants being removed and the desired spacing secured. This 
is repeated three or four times at intervals of two or three days, the soil 
being at the same time loosened. 

Manuring. — Very little manure is given to jute, especially where silt Manuring, 
deposits take place. In fact the superiority of certain districts over others 
is largely a consequence of the heavy annual deposit of silt. When avail- gjn;. 
able the cultivators employ farmyard manure at the rate of 160 maunds Farmyard 
per acre (the maund= 82-3 lb.). It is freely admitted this produces fine 
glossy and strong fibre. In fact, conversely, seed of the finest stock when 
grown on poor soil, especially if not manured, yields very inferior fibre. 

Under such conditions the plants, moreover, flower early, and it is a maxim 
that whatever will prolong growth and retard flowering will improve the 
quality of the fibre. But there are practical difficulties : in many cases there 
are no carts available to carry manure to the fields, and no roads along which 
heavy loads could be conveyed. Bonemeal, castor-cake, saltpetre and super- 
phosphates have all been tested at the Government farms, but cowdung 
gave by far the best result. For experiments in manuring jute at Bardwan 
and Cuttack, the reader should consult the account published by Smith. 

Harvest. — The time for reaping the crop depends entirely on the date Harvest, 
of sowing ; the season commences with the earliest crop about the end of 
June and extends to the beginning of October, the average season being thus 
from middle of August to end of September. The crop is considered as lupe wima 
coining into season (as is the case "with most fibres) whenever the flowers appenr. 

appear, and as past season when the fruits are all formed. The fibre from 
plants that have not flowered is weaker than from those in fruit ; the latter 
is coarse and wanting in gloss, through strong. Success lies in the mean 
between these extremes, namely when the plants are in full flower and 
beginning to set fruit. Late harvest gives a high weight, and advantage Lato Harvest 
being taken of this fact might account to some extent for the complaints Sit 
of deterioration, though it seems that avaricious buying, either from 
necessity or on purpose, has taught the cultivators that rejections formerly 
deemed worthless have now a cListinct market value. 

Crop.— The average crop per acre is a little over 12 maunds, but the Yield, 
yield varies considerably, being as high as 36 in some localities and as low 
as 6 to 9 in others. It is probable, therefore, that 14 might be a safer figure 
to accept as the average, and it is one borne out by last year’s offieiallj'- 
recorded area and yield. The yield is much dependent, however, on. 
the season and the class of cultivation pursued — hence the severe 
fluctuations in supply characteristic, of the transactions in this fibre. 

It has been estimated that with , high-class cultivation costing as ^prov cci^ by 
much as Es. 30 an acre (or Rs. 2 a maund) the net profit should be ouftiva^l 
from Rs. 20 to Rs. 30 an acre or more, according to the prices ruling, but 
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it is feared tliat tlie actual amoimt expended is very frequently mncli 
below that figure. 

Diseases and Pests. — In a paper on the Insect Pests of Jute, Maxwell- 
Lefroy [Agri. Journ. Ind., 1907, ii., pt. ii., 109-16; also Memoirs Dept. 
Agri. Ind,, 1907, i., 160, etc.) says that our knowledge of these pests, 
though not extensive, has been considerably enlarged and, while there 
was reason to believe that this crop, grown on a large scale, suffered little 
from pests, there is now abundant proof that this does not hold good for 
small areas of jute or for jute grown in new localities. He then pro- 
ceeds to describe the insects hitherto recorded as pests, viz. the Indigo 
Caterpillar, the Jute Seini-looper, and the Jute Weevil. 

Separation of Fibre. — The process pursued in Bengal may be described 
as one of simple and inexpensive retting. But it is modified here and 
there to such an extent as very possibly to originate, at least in some 
measure, the various qualities of fibre recognised in trade. Sweet water 
is essential and stagnant is preferable to running, presumably because in 
the latter the germs necessary for the decomposition of the tissue are not 
developed so copiously. The most general practice may be thus briefly 
described — the stems are cut near the ground, tied into bundles, and carried 
off to a tank or roadside pool of clear, not muddy water. The bundles are 
laid the one on the top of another, and if need be are weighted to cause 
all to be submerged. In that position they are left until the decomposition 
of the connecting tissue has been accomplished and the fibres liberated. 
The period required for this purpose depends upon the nature of the water, 
the land of fibre, and the condition of the atmosphere. The germ concerned 
in the fermentation (corresponding with that for hemp and flax) does not 
appear to have been as yet studied in connection with jute, and it seems, 
therefore, probable that great improvements are possible in this direction. 
So far as present practice and experience go, the retting period may be 
said to vary from ten to twenty-five days, but is largely dependent on 
whether or 'not the bundles of stems have been stacked to allow of drying 
before being retted. It would seem to be the case that partly dried stems 
ret more expeditiously, and, moreover, the removal of the leaves during 
the drying process is believed to prevent the discoloration of the fibre. 
It would also appear that in some localities the stems are even left on the 
fields for three or four days, being covered up with leaves, weeds and earth. 
They are then shaken out, the tips removed and thrown away, tied 
into bundles and carried off to the retting-pools. The use of sods and mud 
to cause the bundles to sink into the retting water is doubtless a fruitful 
cause of the dark colour often seen in certain parcels of fibre. It is on this 
account that logs Of timber are used as weights, when at all procurable. 
It has also been afiirmed that the red colour, often seen in the fibre, is due 
to the retting water ha^ng contained iron, but by others this is held 
to be a peculiarity of the race of jute plant {altapati), the (iolour being 
possibly imparted from the decomposing red pulpy tissues of the steins 
and leaf-stalks or inherent, in the fibre itself. Mukerji does not think 
that a red-stemmed plant need necessarily afford a red-coloured fibre. 
He may be right, but this point needs confirmation. In many of the 
experiments conducted by chemists it has been found that the fibre mani- 
fests a tendency to assume a red .colour under certain reagents. And it is 
sometimes affirmed that the red-stemmed form.s give inferior fibre to the 
green- stemmed. It is essential that the operator should visit the retting- 
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tanks frequently in order to ascertain when tke decomposition is complete, netting must 
When this is the case the fibre is found to separate easily from the stem, be prolonged. 

But the exact period must not be exceeded, otherwise the fibre becomes 
rotten and useless. 

Separation of Fibre. — ^The cultivator then proceeds to separate and Separation 
clean the fibre. Standing up to his waist in the now foetid water, he of S’ibre. 
seizes a handful of stems and beats the thick ends of these with a mallet. 

This assists in the separation. He then strips one after the other from 
end to end, and thus mthdraws the canes entire. Talcing up a large 
bundle of these ribbons, he now lashes them on the surface of the water washing of 
and draws them towards himself by a sharp jerking motion which causes ° 

the adhering particles of tissue to be brushed ofi. Lastly with a dexterous 
action he spreads out the handful of cleaned fibre on the surface and 
thus exposes the still adhering particles, which he picks off by hand. The 
water is finally wrung out, and the clean fibre thrown over a bamboo 
which has been fixed near by as a drying-rack. During the drying process 
(which lasts for two or three days) the fibre is also bleached in the sun. 

There are numerous minor modifications of this operation that need 
not be here detailed. But Leather (Agri. Ledg., 1896, No. 37, 384-9) has 
pointed out that in Serajganj district a modification of this process is 
in his opinion of special value. “ A bundle,” he says, “ of about twenty 
stems is taken in the left hand and most of the adventitious root removed 
with the right hand. Then the man takes a small wooden “ beater ” about Liberal use of 
a foot long with a 6-iiich handle and flat sides, and after striking the 
bottom ends of stems until they are all level, he beats the lower portion of 
the bundle so as to loosen the fibre, turning it in the left hand at the same 
time. He next breaks the bundle at about the centre, first one way, 
then the other. Then clasping it, still in the left hand, just above the 
point of fracture, he strikes at the stems, with the beater, just below the 
fracture in a downward sort of way, and this Icnocks the wood stem out- 
wards, so that after a few sharp strokes, and a little violent agitation in 
the water up and down, he can take hold of the stems and pull them out from 
the fibre, leaving it almost fi:ee from wood” (Z.o. 388). The subsequent 
cleaning is the same as that detailed above. In fact the only difierence 
between the description given by Leather and that of all other writers 
appears to be the more liberal use of the mallet as a first operation. He does 
not make it sufficiently clear that the stems are retted before the special 
treatment he has described is begun, but that doubtless is the case. Were 
it affirmed that less retting was pursued where beating was practised, 
there might be an advantage in the Serajganj system, but this does not 
seem to be the case. Still, the method of treatment is said to be the superiority of 
cause of the superior quality of the fibre for which Serajganj is noted. 

Banerjei {Agri. CvUack, 1893, 83-6) says that in Orissa the stalks are 
often beaten against a platform until the pith within is removed. But 
he adds, “ this mode is not to be recommended as the pith sticks get 
broken and mixed up with the fibre, which itself gets knotted so that the 
whole fibre has to be repioked.” Machinery has also been frequently Machinery, 
suggested and tried, but the retted fibre, if carefully prepared, is held to 
be softer and better than the machine-separated. Moreover, the retting 
process costs only the labour it entails. It involves no expenditure of 
capital — an all-important consideration with poor cultivators. Primitive 
it may be, but the retting process is eminently suited to the people and 
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to the country, and is moreover quite sufficient for the majority of the 
purposes for which the fibre is required. On these and many other such 
considerations, machinery does not seem likely to come readily into use 
in Bengal. Oolour, lustre, length, softness, uniformity and cleanliness 
are the attributes of superior jute. 

Qrading, Baling and Qualities, etc. — The produce is gathered to- 
gether at various local centres; is sorted, packed and pressed for ship- 
ment. The sorting resolves itself into “cuttings,” which consist of the 
woody and hard ends ; “ rejections,” the lowest quality of fibre ; and 
“ jute ” proper. But of jute there are trade qualities, denoted for the 
most part by the traders’ marks more than by any special properties. 
These are chiefly characterised by colour, glossiness and softness. It is 
generally held that late flowering forms {e.g. those flowering in September) 
give finer and stronger fibres than the early races (those that flower about 
July), but the figures of yield that have been published would seem to 
point to environment exercising a powerful influence. It would appear, 
as Mr. Burldll has pointed out, that there is a tendency for jute to become 
early in the northern and late in the southern districts. This tendency, 
if confirmed, should be seized upon as one of value in seed-selecting. But 
the late flowering forms of one district do not apparently yield as much as 
the early flowering forms of another. Whilst that may be so, within any 
one district, the late forms are distinctly superior to the early ones. The 
variation in prices obtained is remarkable. Some of the forms of C. 
olitoriiis yield as much and fetch as liigh prices as some of the forms of 
€. capsularis. But when all is said there is a distinct advantage in 
the late forms, namely that the cultivators are then free to devote the 
required time for harvesting operations. 

According to the reports currently issued, the finest grade is said to be 
the “ Uttariya” which is strong, long and easily spun, brilliant in colour 
and of fine texture. In point of softness, however, it does not compare with 
“ Deswdl,’’ the next most valuable grade. The quality classed as “ Desi ” 
{Daisee) is that most generally used in the gunny trade, and Deora” 
{Dourak} in rope manufacture. Other qualities that may be specially 
mentioned are Narainganji, an excellent fibre, being long and soft, and 
the Serajganji, which comes from Pabna and Maimensingli. The geo- 
graphic value is one, therefore, that demands close study. Brain, referring 
apparently to this subject, observes that a strain natural to or acclimatised 
in a particular district gives better results in that district than any freshly 
imported seed. At present there are districts that would seem to produce 
very much better jute than others even when the same seed is used and 
identical methods of treatment are pursued. The bales of jute consist of 
400 lb., and are made up at the jute presses ready for export. 

Prices. — These are subject to very considerable fluctuations, as may 
be seen from the following prices ruling in Calcutta during January for 
the years 1900-1906 : — 

1900. 1901. 1902. 1903. 1904. 1906. 1906. 



Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

Finest quality jute bales . 

. 36~8 

M 

32-8 

37 

36 

41 

62 

Ordinary 

. 32-8 

30 

28 

33 

31-8 

40 

47 


Deterioration of Fibre. — ^Much has been heard recently of the sup- 
posed deterioration of the fibre, though the subject is by no means a new 
one. It was discussed by Mr. Hem Chunder Kerr thirty years ago. The 
conclusion he arrived at closely corresponds with the particulars addiiccd 
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to-day. Tlie cry of deterioration, as already hinted at, is largely, in fact, 
a scapegoat. Kerr remarked : “ I believe I am justified in inferring that Scapegoat, 
in proportion to the increase of tke cultivation, the quantity of medium 
and inferior jute has been greater season after season. When the demand Brisk Demand 
is great and the price high, as they have been for some time, people find a 
ready market for whatever they can produce, and naturally become care- 
less ; whereas a glutted market leads to the rejection of inferior articles, 
and consequently cultivators are driven to the necessity of care in improving 
the quality of their goods.” There would seem very little more to be said 
to-day on this subject except to make the commonplace observation (true 
of all branches of trade) that, whenever an attempt is made to “corner” 
a particular article, a rise of price must be closely accompanied by a fall 
in quality. Some few years ago (1887-8) my attention was specially 
directed to the subject of jute deterioration, and I accordingly took steps 
to have samples of the jute plant collected from all the districts of India 
where the plant was grown for its fibre. These came to hand during 1901-3, 
and may be now regarded as fairly complete. My object was primarily Trade 
to discover if the recognised trade qualities could be traced to racial forms §“ 0 ™ Dorms 
of the plant, or to climatic and soil conditions, or to methods of separation 
and drying of the fibre. It seemed probable there were two explanations 
of deterioration, assuming for the moment that the trade is correct in 
affirming deterioration, viz. {a) substitution of a prolific though poor stock 
plant, and (b) actual deterioration through exhaustion of soil. Since my 
departure from India many experiments and investigations have been 
continued by the Inspector-General of Agriculture, by the Superin- 
tendent of the Royal Botanic Gardens, by the Agricultural Chemist, 
by the Director of Agriculture, Bengal, and by the Reporter on 
Economic Products, in co-operation with the Committee of the Baled 
Jute Association. There have been brought together in consequence no 
an extensive series of botanical specimens, of J&bres, of soils on which Simbated^to 
the plant is grown and of waters used in retting, and these have all Cultivators, 
been critically examined and analysed, with the result that no direct con- 
firmation has been obtained of a deterioration attributable to the culti- 
vators. Moreover, the existence of botanical varieties under fj, 
laHs and (/. oUtorlus has also been denied: the distinctive features 
based on colour of stems, etc. (upheld by agriculturists) have been 
viewed as alone justifying their acceptance as crosses, sports or races, not Sports, not 
varieties. In passing it may be here repeated that Roxburgh says the 
reddish-stemmed forms of C, capsularis were imported from Canton, 
and then gave a superior fibre to the Bengal forms of that plant. 

A feature of considerable importance in the controversy of deterioration 
has been established, namely that over and above occasional flooding of 
the markets with waste (that formerly would have been regarded as having 
no market value), the fibre is often nowadays deliberately damped in order Fibre 
to increase its weight. This would seem to be done by the middlemen 
{befaris), and not by the cultivators. N. G. Mukerji and R. S. Einlow, in a 
joint note on a tour of inspection, say “ the m%af produced good dry jute, 
but the article never reached Calcutta or Dundee as it was produced. The 
le'pari would not buy damp jute.” Nothing could be more injurious ; for, Nothing oouid 
once dried, if subsequently moistened, the fibre rapidly loses both stren^h 
and colour and has its value thus materially lowered, besides necessitating 
its having to be opened out and dried before it can be baled with any 
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safety. It lias been reported that the traders often add as much as 20 per 
cent, to the normal moisture of good clean fibre, as also a large quantity 
of sand, and thus are able to sell at less than they purchased, and still make 
a good profit. It has been urged by the Committee of the Baled Jute Asso- 
ciation that so serious has this practice become that it would be advan- 
tageous to have a law passed that would penalise the sale of jute containing 
more than an accepted percentage of moisture. This matter was discussed 
at a meeting of the Bengal Chamber of Commerce, and it is understood steps 
are being taken that may result in the passing of a Bengal Jute Frauds Act. 

The cumbrous nature of the channel of Jute sales and the difficulties 
that exist in checking this criminal moistening of the fibre, may be learned 
from tbe following extract from a note on Fraudulent Watering by 
B. N. Mookerji ; — 

“ Between the raiyats at one end and the home market at the other 
there are the following middlemen : — heparis or dealers, mahajans or arat- 
dars, buyers, balers, and shippers. Sometimes the last three fimctions 
are combined by the same firm that bale and ship ofi at Calcutta what 
their agents buy in the country. But the business at Serajganj may be 
said to be practically in the hands of the mahajans or brokers. They ar(% 
well-to-do people, being mostly Marwaris. They advance money to the 
beparis or sellers, the condition being that the latter must bring to the 
mahajans all the jute they can get from the raiyats. The money is not 
realised from season to season, but is allowed to be in the hands of the 
beparis, one bepari sometimes having an advance of Rs. 5,000 or Rs. 10,000, 
and occasionally no less than Rs. 20,000. When the jute is brought to 
the mahajan he settles the price with the buyer secretly, the bepari having 
nothing to do with it and often not knowing at all what his jute sells for. 
He has only a general idea of the state of the market from the price other 
beparis receive for their jute. I witnessed, on several occasions, the way 
the price is settled between the mahajan and the buyer. The mahajan 
throws a corner of his dhuti over the hand of Mr. X. and makes a sign on 
his palm. The latter exclaims in surprise it is far too high and he cannot 
possibly pay more than so much, making an answering sign on the palm 
of the mahajan, still under the dhuti. After some haggling the negotiations 
terminate. The mahajan now at once settles with the bepari, who goes 
home with his money, he (the mahajan) being paid by the buyer a few 
weeks (generally three weeks) later. The mahajan gets a brokerage of 
2 to 4 annas per maund, but over and above this we may be sure he leaves 
a margin between what he pays the bepari and what he himself gets from 
the buyers. Plainly he is entitled to some discount for the ready cash he 
pays in advance, but the rate might be definitely settled, and the transaction 
might be aboveboard. The price of jute is subject to violent fluctuations. 
Probably there is no other article the price of which varies so much in the 
course of a few (.lays in the same season. Both the buyers and the mahajans 
have daily wires from all the important jute marts, telling tliem of the 
state of the market, but the information is carefully kept to themselves. 
It might be an advantage to have some agency for making it public. At 
Chandpur there are no mahajam, but the beparis deal directly with the 
buyers. The raiyats also to some extent sell their own jute to the pur- 
chasing firms, without the intervention even of the beparis.’’' This remark- 
able story illustrates but one aspect, though a strilring one, of the jute 
market. 
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[Of. Offic. Papers on Jute, IQOl-^i Exp. Farm Rept. Sibpur, Beng., 1901-2, 
13-4 (testing question of thick versus thin sowing) ; Exp. Farm Rept. Bardwan, 
1901-2, 5 ; 1906-7, 21-33 ; Bengal Admin. Rept, 1901-2, 17-20 ; Ann. Rept Dept 
Agri. Beng., 1902-3, 2 ; 1903-4, 3; Select Papers, Inquiry, Jute Deterior., 1903-4; 
Trom de Haas, Jute-Oultuur., Batavia, 1904; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 81-2. J 

THE JUTE FIBRE AND JUTE MANUFACTURES. 

Industrial Properties. — Jute is a bast fibre. As found in commerce 
it consists of fibro- vascular bundles. These contain six to twenty ultimate 
fibres firmly coherent along their contiguous walls. The ultimate fibres 
are of the normal fusiform type and 1'5 to 3 mm. in length. In section 
they are seen to be thick-walled and polygonal. Jute is, moreover, an 
aggregate fibre and consists chemically of two substances, cellulose and 
non-cellulose. Cotton is pure cellulose, a substance that withstands 
very considerably the action of heat and moisture, and is even little affected 
by the ordinary chemical agents employed in the treatment of textiles. 
Jute, on the other hand, is highly susceptible, and is readily acted on by 
water and by even feeble chemical agents. It is the type of the fibres 
now spoken of as consisting of lignified-cellulose or, as it has been 
called, bastose. Dunstan (Imp. Inst. Tech. Bepts., 1903, 60-8), while 
contrasting pure cellulose with ligno-cellulose, says the most generally 
accepted view; is to regard the latter as resulting “ from the overlaying 
of normal cellulose by non-cellulose matters.” He then explains that 
this overlaying weakens the cellulose. Another theory, however, is that 
ligno-cellulose is not encrusted cellulose but a distinct compound. Cross 
and Bevan (Journ. Chem. Soc., 1889) were the first authorities to study 
jute critically. Their experiments and conclusions are too technical to be 
fully discussed here, but it may be said that they resulted in certain prac- 
tical experiments having been conducted in India with a view to ascertain : 
— (a) the stage of growth at which the fibre was in its best condition, 
and (&) to discover whether by chemical treatment it was possible to 
ward off the tendency possessed by the fibre for a continuance of the 
retting, or rather rotting, process within the bales. It was admitted 
freely that the fibre as produced by the cultivator was very much superior 
to the same when delivered at the factory, more especially if it had passed 
through the damp heat to which it is unavoidably subjected in the hold 
of a ship during the voyage from India to Europe or America. It was 
felt, in other words, that if the fibre could be put through some simple 
chemical process, the effect of which would be to protect it against in- 
cipient fermentation, muck would thereby be accomplished towards 
placing jute on a more certain and higher platform in. the textile world 
than it at present occupies. It was, in fact, just possible some such treat- 
ment might even improve the quality as well as the durability of the 
fibre, without adding materially to its cost of production. Unfortunately, 
however, the treatment recommended proved unavailing, and Dunstan 
was thereby led to affirm that “ the logical conclusion is, that attempts 
at special treatment of the fibre in India, before being supplied to the 
jute mills, or before shipment, are not to be advocated. The most hopeful 
directions for further experimental inquiry are these : — (1) of improving 
the stock by selection, and (2) of determining the most suitable time for 
reaping, the object being to secure that the fibre is cut at the best time.” 

From the brief account already given, it may have been discovered 
that for some years past the scientific officers of the Government of India 
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have been stud3nng the plant botanically, chemically and agrioultiirally, 
so that it is just possible improvements may yet be ejffiected that will give 
a greatly extended interest to the fibre. Meantime a destructive tendency 
seems to have been established within the trade, namely fraudulent 
sprinkling of the cleaned fibre with water and sand in order to increase its 
weight. And it may well be said that if an enhanced price was the only 
consequence of this practice, the matter might not be more serious and 
vexatious than would be involved through having to impose rules of 
“ refraction,” but unfortunately the watering directly facilitates the in- 
jurious tendencies of the fibre, so that the commodity not only requires 
to be dried and rebaled before it can be shipped, but may have been 
seriously injured if not utterly ruined. In the opinion of some of the 
best- informed persons, this new phase is so serious as to threaten the very 
existence of the industry. The merchants and manufacturers are helpless. 

It cannot be said that the last word has been uttered in favour of 
machinery as a process of jute-fibre separation. If the weakening con- 
sequences of retting could be removed, that alone might prove of much 
value. No experiments of a satisfactory nature have as yet been under- 
taken with mechanical methods of jute production. But it is quite true, 
as often urged, that the Indian raiyat is too poor to purchase machinery, 
and that the inundated tracts of jute cultivation are not the most hopeful 
localities in which to anticipate the establishment of a complex mechanical 
and technical industry. Still, if by a mechanical or chemical process 
a greatly improved fibre were secured, the possibilities might be con- 
siderable. The Natives of India have by no means shown themselves 
averse to material departures from their time-honoured systems, whenever 
personal advantage is involved. But this has to be fully demonstrated 
before they will advance into new phases of old industries. 

Batching and Spinning. — ^An important feature of jute fabrication 
is the fact that in an initial stage it is crushed by special machinery, and 
sprinkled the while with water and oil — “ batching,” as this is called. 
This lessens the harshness and brittleness of the fibre and thus prepares 
it for spinning. In the Anglo-Indian RevipM (Oct. 1903) there will be 
found an instructive article on the Indian Jute Industry, from whi(*.h 
the following may be abstracted : — “ The three main purposes for which 
jute is used are ; — (a) for making cloth of different qualities, ranging from 
substitutes for silk to shirtings, curtains, carpets, or gunnies ; (6) for 
paper, which is chiefly prepared from the “ rejections ” and “ cuttings ” ; 
and (c) for cordage, which is made from the coarser and stronger qualities. 
The methods employed in spinning are in the main identical with those 
used in dealing with the heavy manufactures of flax, the fibre being either 
hackled or submitted to the breaker and the finishing card, thence passing 
through the roving frame on to the spinning frame in the ordinary way, 
though in certain very coarse yarns the material is spun direct on tlie 
roving frame.” 

In this connection it may be explained that in China, it would seem, 
lime is largely used in certain stages of the separation and cleaning of 
jute. No one appears to have described, with any degree of care, 
the method pursued, so that I am unable to furnish the particulars 
that would likely prove suggestive to the Indian cultivator and manu- 
facturer. The subject is, in fact, alluded to here very largely in the hope 
that the admission of defective knowledge may call forth a fuller account 
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than we at present possess. It may be mentioned, however, that there 
are samples of jute cloth from China, in. theKew Herbarium, that seem so 
different from the Indian article that they might be mistaken for linen. 
These, it is stated, have been treated with lime-water, but whether as an 
after-bleaching process or during the retting has not transpired. The 
fibre seems, moreover, to have been spun into much higher counts than 
the twenties customary in Indian high-class jute textiles ; accordingly it 
appears finer and more beautiful than in the Indian fabrics. Every 
aspect, therefore, of the Chinese and Cochin- Chinese jute production and 
manufacture are well worthy of careful consideration by those interested 
in the Indian industry. 

Indian Jute Mills. — In 1820 jute fibre was first experimented with 
by Europeans, the result being a most unfavourable opinion — so much so 
that the brokers were for some years subsequently required to give a 
guarantee that sales of fibre effected by them were free from adulteration 
with jute. In 1828, 364: owt. of raw jute, valued at Bs. 620, were exported 
to Europe. The manufacture of gunny bags and cloth was at that time 
entirely in the hands of the Bengal peasants, but the traffic could not have 
been extensive since there is no record of exports. In 1832 an enterprising 
Dundee manufacturer experimented once more with the fibre, with the 
result that he was able to show that it might be used as a substitute for 
hemp. This success, it is understood, was largely a consequence of the 
use of whale-oil to soften the fibre. From that date, however, jute gained 
rapidly in popular favour. It was recognised as capable of the most minute 
separation or subdivision, but only within the past few years has this 
fact been utilised for the finer textile purposes. In time the diffxoulties 
of bleaching and dyeing the fibre disappeared, and the success of jute 
was assured. Thus was the foundation laid of the manufacturing enter- 
prise both of Calcutta and Dundee. 

With the establislunent of the jute mills in Dundee, a large export 
traffic in the raw fibre from Calcutta sprang into existence. But until 
the year 1854: little or no effort was made to organise mills in India or 
to improve the village hand-loom production, with a view to participation 
in the new demand of foreign countries for jute sacking. In that year, 
however, the Ishera Yarn Mills Company was established in Serampore. 
Three years later the company known as the Barnagore Jute Mills was 
foj'ined, and in 1863-4 the Gouripore Jute Factory was built. Soon 
thereafter factories sprang up rapidly in and around Calcutta, until the 
banks of the Hughli literally teemed with their smoking chimneys. In 
1891-2 there were 26 jute mills with a capital of Rs. 1,37,50,000 plus 
£1,757,000. These had 8,295 looms, 172,696 spindles, and gave employ- 
ment to 65,423 persons. Ten years later (1901-2) there were 36 mills 
with a capital of Bs. 4,35,08,040 plus £1,741,358. These possessed 16,119 
looms, 331,382 spindles, and gave employment to 114,795 persons. In 
1903-4 there were 38 mills with a capital of Rs. 4,03,55,000, phis a 
sterling capital of £2,263,368. These possessed 18,406 looms, 376,718 
spindles, and gave employment to 123,8.69 persons. In 1904-5 there 
were 38 mills, capital Bs. 4,66,80,000 plus £2,283,358, possessing 19,991 
looms, 409,170 spindles, and employing 133,162 persons. It will thus 
be observed that while the English capital of the Bengal jute industry has 
not progressed very greatly, the Indian has advanced from a valuation 
of 1|^ crores to over 4 crores of rupees^ I am unable to discover returns 
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of a later date than 1904-5, but the following statement from the Moral 
and Material Progress and Oondition of India (1905-6, 177) may be given 
“ The number of jute mills in 1905-6 was 39, containing about 22,000 
looms and 453,000 spindles, and employing a daily average of nearly 
145,000 persons.” “The paid-up capital employed by these mills, ex- 
cluding one which had not reported its capital, was £7,142,000, including 
debentures issued ; of which nearly 2-| millions are sterling capital. About 
£600,000 was added to the paid-up capital and debentures during the 
year under report.” 

In the Dictionary a calculation will be found as to the comparative 
value of the Indian and the European operative. Briefly this may be 
expressed as 3 to 7. That is to say it requires 7 Indian operatives to 
work one loom as against 3 in a Scotch factory. It is believed that 
estimate will be found fairly correct. The late Sir John Leng, M.P. 
for Dundee, paid a visit to India in 1896 and contributed to the Dundee 
Advertiser a series of articles, one of the chief purports of which was to 
exhibit the relative advantages of Dundee and Calcutta. The reader 
will find these highly instructive, and as the articles in question appeared 
subsequently in pamphlet form, they should not be difficult to procure. 
It has been claimed that the Indian Factory Act is more favourable to 
our manufactures than is the English Act to Dundee. This contention 
has, however, been replied to by the Indian Jute Manufacturers’ As- 
sociation, which among many disadvantages claimed that in India from 
25 to 35 per cent, more hands had to be employed than in Europe with 
mills turning out the same goods. The difficulty in all such calculations 
is to express the two sets of mills on the exact same standard, but it 
seems probable the claim just mentioned errs on the side of under rather 
than overstating its case. 

Jute Presses . — ^In addition to jute mills the presses are important, and 
are concerned with the foreign trade in raw jute. In 1896-7 there were 
88 presses that gave employment to 9,890 persons ,* in 1900-1 these had 
expanded to 133 presses and 20,387 persons ; in 1903-4 there were 156 presses 
and 23,736 employees ; and in 1904-5, 163 presses and 23,991 employees. 

TRADE IN JUTB.—Cottsumption of Jute and Value of the Industry. 
— It will be recalled that in 1828 the recorded exports were 364 cwt. It 
has already been stated that the Indian area in 1905-6 under this fibre 
w^as 3|; million acres and the produce SJ million bales of 400 lb. each, or 
say 29^ million owt. The estimates of the crop of 1906 are 3,336,400 
acres and 8,736,220 bales. The exports of raw jute from India in 1905-6 
were 14,480,407 cwt., valued at Es. 17,12,66,641. This would represent 
about 48 per cent, of the total crop of that year, so that there would have 
remained in round figures 52 per cent, of the production as available for 
the Indian mills. In previous years, however, the quantity remaining 
in the country was ordinarily a little less than the production. Thus, as 
with cotton, so with jute, the Indian mills and handlooma, etc., have 
hitherto used up a little less than half the quantity produced ; but as a 
mark of industrial prosperity, let it be added that India’s share is steadily 
increasing. Speaking of jute, therefore, if we accept a ratio based on 
the declared value shown at the Custom House for the jute exported, 
as applicable to the share that remains in the country, a conception of 
the total value of the. crop may be obtained that would not be seriously 
inaccurate. In roimd figures, and to err on the side of under rather than 
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overstating the case, a value of Rs- 33,00,00,000, or say £22,000,000, was 
the contribution of European manufacturing enterprise, paid in 1905-6 
to the agriculturists and traders of Bengal for raw jute. 

Exports . — Of the exports of Raw Jute in 1905-6, 42 per cent, was 
conveyed to the United Kingdom; 19 per cent, to Germany; 14 per cent, 
to the United States; and 10 per cent, to France, in 1906-7 the 
actual figures in value were Rs. 26,83,86,810. Of the supply drawn 
to the United Kingdom, a fair amount is reshipped to the Continent — 
France being the chief recipient, while from the jute secured by the Indian 
mills, goods are manufactured of which a very large portion is annually 
exported as jute manufactures and the balance used up in the local markets. 
In 1906-7 these foreign exports were valued at Rs. 15,68,34,740. The 
wages and profits of this manufacture, to a large extent, are realised in 
Calcutta, and the mills gave in 1905-6 an average daily employment to 
145,000 persons. The exported manufactures ordinarily represent ap- 
proximately about two-thirds of the turnover. An estimate, for example, 
was made of the total value of the maimfactirces of the Indian mills during 
1901-2, and the figure arrived at was 1,150 lakhs of rupees. The exports 
to foreign countries were that year Rs. 8,71,14,174, which thus left a 
balance of manufactures to meet the Indian market of Rs. 2,78,85,826. 
By way of contrast with these stupendous attainments it may be men- 
tioned that some thirty years ago the foreign exports of jute manufactures 
were returned as valued at Rs. 71,94,776 (or £479,651). 

Recently the exports of jute cloth have been progressing in a higher 
ratio than those of bags, which is possibly to some extent the outcome 
of the cloth finding new purchasers, such as those of the linoleum manu- 
facturers (see Carthamus, p. 282). The United States of America ordi- 
narily take over 70 per cent, of the jute Cloth made in India (479,387,950 
yards out of 696,067,945 in 1906-7). Australia is the largest single pur- 
chasing country for Bags, though within recent years it has been followed 
closely by the Argentine Republic. The total exports in 1906-7 were 
257,683,116 bags, of which 37,002,300 went to Australia and 22,890,500 
to Chili, with 33,882,485 to the United Kingdom. 

This brief review of some of the more striking and practical aspects 
of the jute trade may now be fittingly concluded by the following statistical 
abstract of the total value of the traffic : — 


Statement ot Jute Trade. 


EXPOltlS. 

1870-7. 

1888-7. 

1896-7. 

, 1904-5. 

1005-6. 

1006-7. 

Eaw Jute 

Twist and Yarn 
Bags ., 

Oloth .. .. 

All Others . . 

; : Bs. 

2,63,00,400 

Nil 

64,64,808 

6,94,643 

35,326 

Bs. 

4,86,98,140 

Nil 

! 1,05,12,334 

1 9,80,741 

26,612 

Es. 

10,66,05,776 

4,03,990 

8^61,87,807 

1,63,03,608 

1^83,938 

Bs. 

11,96,86,462 

85,709 

4,76,64,310 

6,11,60,968 

6,87,699 

Bs. 

17,12,66,041 
44,168 
6,07,83,908 
' 6,30,50,100 
6,01,678 1 

Bs. 

26,83,86,810 

3,27,563 

7,34,73,300 

8,35,87,265 

7,76,316 

TOTAIj Bxpouts 

3,35,01,243 

1 6,02,16,728 

16,76,46,078 

21,90,46,138 

29,67,36,486 

1 43,55,49,113 


IMPORTS. 

1876-7. . 

1886-7. 

i 1896-7. 

1904-8. ' 

1006-6, 

1906-7. 

Raw Jute 

Twist, Yam, etc. 
Oloth . . 

Bags .. 

Es. 

179 

75 

9,231 

35,872 

Bs. 

7,007 

20,170 

68,235 

3,61,801 

i Ba. 

i ■■ 3 

97,268 

3,12,631 

4,27,790 

Bs. 

, 840., 

1,04,670 ! 
4,13,947 
6,48,685 

: ,.RS, . 

926 

1,21,382 

4,60,354 

7,65,682 

Bs. 

501 

1,20,812 

4,49,704 

7,49,642 

Total Sports | 

45,347 

3,47,203 

7,37,593: 1 

. 11,63,942 

13,48,244 

13,20,659 
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To the figures of exports would have to be added the value of the 
fibre and manufactures consumed locally. It has been already explained 
that about one-third the produce of the mills is used up in India itself. 
It may be a surprise, however, to learn that India actually imports raw 
jute. It comes from Ceylon, and is received by Bengal. Of the manu- 
factured jute the cloth comes from the United Kingdom, Hongkong, the 
Straits Settlements, and Italy. Then again, under the heading of jute 
canvas Bombay imports a fair amount annually from the United Kingdom. 

Economic Aspects. — But prosperous though the jute trade is, and 
although it is perhaps the most valuable single crop- — other than food 
crops— possessed by the people of Bengal, it cannot be upheld that the 
extreme cheapness of the fibre has been an unmixed blessing. It seems 
highly likely that its absurdly low price has enabled the manufacturers 
in their competition for weavers to raise the v/ages of the operatives until 
it has come about that they have rendered it all but impossible for other 
textile industries to exist in the Lower Provinces. And what is more 
surprising still is that in spite of high wages a sufiiciency of desirable 
labour is not attainable. It has been estimated that jute can be produced 
at Es. 2 a maund, and that mth freight and agency charges it might be 
landed at Calcutta at Rs. 3 a maund, or Es. 82 a ton (or say £5 lOs. 
a ton overhead, or for the first marks say at £7 10s. per ton f.o.b.). The 
London quotations of Messrs., Ide & Christie, July 16, 1907, are, spot 
values — Good White to best, £27 to £34 ; Good, £22 to £24 ; Medium, £19 
to £21 ; Common, £15 to £17 ; Rejections, £10 to £13 ; and Cuttings, 
£6 to £8. In view of this remarkable state of affairs it has been recently 
suggested that an export duty might easily enough be placed on jute 
without doing any harm to the industry, since Bengal enjoys an absolute 
monopoly and no other fibre can be produced anything like so cheaply. 

The Bengal Chamber of Commerce issued on March 12, 1897, a 
flyleaf on procedure rules for jute arbitrations between mills and sellers. 
These, it is believed, are still in force and are ordinarily recognised ; but, 
as already ijitimated, a bill to prevent fraudulent watering seems earnestly 
desired by all those most interested in the trade. 

In the Dictionary and. other publications will be found details of the 
classes of goods produced both in India and Europe. In the Consular 
Reports (more especially of the United States) jute-sacking usually ap- 
pears under the name “ .Burlaps,” the traffic in which is very considerable. 
Of Vera Cruz {Di'pl. and Cons. Kept., Sept. 1905, No. 3,503, 20), mention 
is made of two highly successful jute mills that hitherto have depended 
for their supply of raw jute on supplies drawn from Calcutta. They 
manufacture the bags used for cofiee, sugar, grain and minerals. Re- 
cently attempts have been made to grow the fibre locally, and high 
expectations are held of ultimate success in that direction. It is some- 
what significant that in the Indian trade statistics no mention is made 
of exports to Mexico, though the United States last year received Ticarly 
2 million cwt. 

Speaking generally it would seem that the Indian mills run for the 
inferior, and the European for the superior goods for which jute has 
been found suitable. It is often affirmed that the Indian mills would 
perhaps hold a more secure position against the future were they less 
exclusively concerned in the gunny and sackcloth trades. It has, more- 
over, been often pointed out that a rise or fall in the price of raw jute 
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is rarely immediately followed by a corresponding movement in the prices 
of tbe manufactures. TMs is largely a consequence of tbe stocks that 
are held and the habit of accepting forward contracts at even lower rates 
than the ruling prices for the time being. 

OORIANDRUM SATIVUM, Unn. ; FI Br. Ind., u., 717 ; 
Duthie and Puller, Field and Garden Crops, pt. iii., 40, pi. Ixxvi. ; Duthie, FI. 
Upper Gang. Plain, i., 397 ; Cooke, FI. Pres. Bomb., i., 673 ; tlMBELLiPEBiE. 
Coriander, dhanya, dhanid, hothamira, hhothir, kuzharah, kusJiniz, kotamalli, 
havija, nau-nau, ussd, etc. A cultivated plant found all over India. 

History .—As a spice, the timbelliferous fruits of coriander, commonly though 
erroneously designated seeds, were well known in Europe in the earliest times of 
which we have any records. The mention of the resemblance of manna to coriander, 
combined with the discovery of the latter in early Egyptian tombs, shows it to 
have been familiar to Egyptians and Israelites before the Exodus. It seems that 
in ancient times a good deal of the spice came from India to Egypt, and indeed that 
trafl&c continued as late as the beginning of the last century. It has now, however, 
entirely ceased, owing principally to the very extensive cultivation of the plant 
in Russia, Hungary, Holland, Morocco, and elsewhere. Semler {Trap. Agrik., 

1900, ii., 584) points out that all trade in coriander-seed to Continental Europe 
has now disappeared. 

Cultivation. — Coriander would seem to be sown at various seasons in the dif- 
ferent provinces of India, frequently as a mixed crop — the cold season in Bengal 
and the United Provinces, the rainy season in Bombay and the autumn in Madras, 
Duthie and Fuller state that it is largely grown in Nepal, whence the fruits are 
exported to the Basti comitry. In the PanjAb it is said to be raised in every 
district, being frequently seen in the fields in a semi-wild state. Owing perhaps 
to the irregularity of its culture, statistics of the area under the crop or of the 
annual outturn are not available, and no sufficient data can be obtained on which 
to base calculations. 

The leaves are eaten by the Natives as a vegetable, also in curries. The 
fruits (seeds) are universally employed as a condiment ; they are one of the in- 
gredients in curry, in confectionery, and in the flavouring of spirits. Many 
medicinal virtues are also attributed to the plant. From a European point of 
view by far its most important use is the extraction of a volatile oil. According 
to Gildemeister and Hoffmann {Volatile Oils, 1900, 641-4) this distillation is said 
to have been first mentioned by Porta in the 16th century ; the oil was included 
in the price ordinances of Berlin (1574) and of Franldurt-a-Main (1587). It is 
referred to as an ingredient in sweetmeats in Camerarius’ edition of Matthiolus’ 
KreuUerbuch (1611, 205 o,). Gildemoistor and Hoffmaim, moreover, state that a 
true insight into the composition of the oil was brought about by Semler (1891) 
and by Barbier (1893), Its sp. gr. is 0*870 to 0-886, and it is soluble in three 
parts of 70 per cent, alcohol at 20° 0. (68° F.). But apparently the constituent 
to which the specific odour should be attributed has remained undetermined. 
[Of. Sehimmel & Co., Semi- Ann. Bept., 1895, 20-2.] The Indian fruits have the 
lowest yield of oil, 0*15 to 0-2 per cent., and are accordingly never used for distilla- 
tion on a large scale. The best fruits for that purpose are those from Moravia, 
Thuringia and Russia, which manifest a yield of 0*8 to 1*0 per cent. It seems 
unfortunate that the high prices which have lately been paid for coriander fruits 
should not have benefited India (Sehimmel & Co., l.c., April-May, 1904, 36), 

TRADE. — The total exports of coriander from India stood in 1903-4 at 62,506 
cwt., Rs. 3,87,796 — an increase on the 62,827 owt., Rs. 3,47,318, of 1899-1900 — 
and have since risen to 72,670 cwt,, Rs. 7,18,340* in 1906-7. Most of the traffic 
is from Bengal and Madras to Ceylon and the Straits Settlements. It is not 
possible to obtain any details of the coastwise or inland traffic, but the plant is 
largely grown in Nepal and exported thence in considerable quantities to the 
United Provinces. The price in India is about Rs. 3 per 35 lb. 

[Of. Birdwood and Foster, E.I.O. First Letter Book, 199, 480 ; Paulus 
JSgineta (Adams, transl.), iii,, 189 ; Taleef Bhereef (Playfair, transl.), 82 ; 
Hamilton, Stat. Ace. Dinaj., 188 ; Bept. Ind. JSetnp Drugs Comm., iv,, 67, 216, 
256, etc, ; Bloehmann, Beit, zur SJntvnok. Offto. Samen und FrucJite. Diss. Bern., 

1901. ] 
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CORUNDUM, Ball, Man. Econ. Geol Ind. (ed. Holland), 1898, pt. i. ; 
Middlemiss in J2ec. Geol. Surv. Ind., 1896, xxix., pt. ii., 39-51 ; Holland, 
Rev. Min. Prod, in Rec. Geol. Surv. Ind., 1905, xxxii., pt. i., 105. Emery- 
stone, /curu'n.d, samoda, etc. 

It is perhaps tmnecessary to do more than refer the reader to the accounts of 
Indian corundum contained in the publications cited above. The corundum 
gems, viz. rubies, sapphires, garnets, spinels, etc., will be found under the heading 
of Gems (pp. 558-60). 

Holland (Z.c. 105) observes that the use of abrasives in manufacturing com- 
munities seems to be on the increase, and that whereas emery formerly served 
most requirements, purer forms of corundum have now been discovered in 
quantity and natural corundum has to meet many artificial competitors. In 
the United States carborundum is manufactured by electric power to the amount 
of about 1,700 tons a year ; bauxite is used to make artificial corundum at Ni- 
agara, and crushed steel is being employed to an increasing extent as a substitute. 
In India natural corundum is scattered as isolated crystals through the rock, 
and although for many generations Indian armourers and lapidaries have been 
supplied from a few comparatively rich deposits, it is doubtful whether these 
workings will even hold their ovm against the importation of cheap abrasives, 
much less prove a paying .source for an export traffic. The chief supplies of 
Indian corundum would appear to be in Mysore and Madras, the total production 
from the former State having varied from 2,937 cwt., valued at £698, in 1898, to 
574 cwt., valued at £108, in 1902. Corundum occurs in Assam, Hyderabad, 
Panjab, etc. The deposits of Burma are of course famous for rubies, and 
since 1882 large sapphires have been obtained in Kashmir. The total production 
and trade for all India is quite indefinite, since much of the corundum sold in 
Delhi, Agra, and Jaipur, etc., is casually collected and sold by villagers. Since 
1898 considerable interest has been roused by the Canadian separation of corun- 
dum from mphelim-syenite, such as occurs in the Coimbatore district. The product 
thus obtained has apparently been found profitable for export. 


D.E.P., 

ii.,676. 

Hazel. 


I’ood. 

Timber. 


CORYLUS COL.URNA, Linn. ; FI. Br. Ind., v., 625 ; Lawrence, 
Talley of Kashmir, 74, 79, 81 ; Gamble, Man. Ind. Timhs., 684; Rec. Bot. 
Surv. Ind., i., 39, 187, 210; Collett, FI. Sim., 476. Tbe Indian and 
Constantinople Hazel, urni, winri, thanJeoli, jangi, shurli, ban pdlu, geh ; 
GuPULIFEEiB. 

This, the Indian representative of the European hazel (fJ. Areiiutta), is a 
moderate-sized tree of the North-West Himalaya between 5,500 and 10,000 feet. 
It flowers m March-April and ripens its fruits in the rains. The nuts are 
smaller than the European hazel but are very largely eaten and traded in all 
over India, chiefly by the Kabulis. The Afghanistan and Kashmir nuts are 
superior to those of the British Himalaya. The wood is used for making spinning- 
wheels, and invariably for the big spoons with which tea is ladled out ; it is 
moderately hard, does not warp, and shows a grain resembling Bird’s-oyo Maple. 


D.E.P., 
ii., 575-7. 
Talipot. 



Fans. 

Baskets. 


GORYPHA UMBRACULIFERA, ; FI Br. Ind., vi., 

428 ; Forster, PI. Esc., 1786, 49 ; Dodge, Useful Fibre Plants of the World, 
135, pi. ix. ; Semler, Trap. AgriJe., 1897, i., 724 ; Talbot, List Trees, etc., 
1902, 343 ; Gamble, Man. Ind. Timhs., 732-3 ; Prain, Beng. Plants, ii., 
1090-1 ; Rec. Bot. Surv. Ind., iii., 293 ; Palme as. The true Talipot 
Palm or tala, tali, hajar-battuler (or baud), tar a, codda-pani, talip-panai, 
shritalam, bine, pebin, pSlin, etc. A tall lan-lcavcd palm of Ceylon and 
the Malabar coast, cultivated in Bengal and Burma. 

Common in the moist regions of the Madras Presidency and not imcommon 
in Bengal, where Roxburgh regarded it as “ native.*’ It is often planted in 
gardens near the sea-coast and flowers once, usually when aboxit forty years old, 
after wloich it ripens its seed and dies. Many of its uses and vernacular names 
are identical with those. of Xtm’aasas ftaiteiiifet', the Palymyra or Talipot of 
Bengal (see p. 170), a circumstance which has given rise to much confusion. 

The leaves are very large, often ten feet in diameter ; are made into 

428 


SAFFRON IN KASHMIE 

fans, mats, xunbrellas, etc., very largely worked up as baskets, and strips 
are utilised as writing materials (ola). \Cf. Wiesner, Die Eohst. des Pflanzenr., ii., 
452-6 ; Hoernle, EpigraphicalNote on Palm- leaf. Paper and Birch- bark, in Jowrn. 
As. 8oc. Beny., Ixix., pt. i., no. 2.] The whole subjeet-of the polished strips of 
palm-leaves is worthy of careful investigation, since (like those of isofirwsjfs) they 
are coming into use in Europe in the construction of ornamental braids. Turning 
now to the stem fibre, it seems probable that after removal of the pith (to bo 
u,sed as a kind of sago), the long fibro-vascular cords might be employed in the 
same manner as hittul fibre (see Oaryota urens, p. 286). The fruits (seeds) are 
nearly as hard as ivory and are extensively employed in the manufacture of 
beads, or are coloured and sold as coral, or even made into small bowls, etc. In 
Europe they are employed in the manufacture of buttons. They are known in 
the trade as hazarhatu, hajurbet or hayurhatum nuts, and a fairly considerable 
export in these goes from Bombay. The trade is chiefly carried on by Arabs. 

CRATiEVA RELIGIOSA, Fov.^t. ; FI. Br. Ind., I, 172; 
Gamble, Man. Ind. Timhs., 32 ; Duthie, FI. Upper Gang. Plain, i., 52; Cooke 
FI. Pres. Bomb., i., 42 ; Brandis, Ind. Trees, 32 ; CAPPAUiDEiE. The hrarua, 
barua, barun, barmdl, barana, waruna, bildsi, bila, tiUo-shaJc, Jmmla, 
maralingam, bitusi, nirvdla, ushia, nirujani, Jcadet, etc. A moderate-sized 
deciduous tree occasionally becoming common throughout India, Burma 
and Ceylon. In some localities undoubtedly wild (Malabar, Eanara, etc.), 
in others introduced and cultivated by roadsides. 

By the earliest writers on Materia Medica (both Native and European) this 
tree was confused with .w:aie Mavme.ios, the hel fruit (see p. 26), and both 
trees are often given the same vernacular names. There would seem to be two 
varieties, c. XurvaUt, Ham., and Y'. nonebn.i'{/Mt, Br., of which the former yields 
a leaf and the latter a bark employed in Medicine. It would seem probable 
that the rubefacient leaves attributed to this plant may in reality be those of 
jFjffie—the true bel. Like that of the bd the fruit is mixed with mortar to form 
a strong Cement, whilst the rind is used as a Mordant in dyeing. The fruit is 
also sometimes eaten. The Wood is employed in the construction of drums, 
models, writing-boards, combs, etc., but it is not durable and is very liable to 
the attacks of boring-beetles. 

CROCUS SATIVUS, Linn. ; FI. Br. Ind., vi., 276 ; Maw, 
Genus Crocus, 1886, 56-72, 167-73 ; also Lacaita, app. i.-xx. ; iRiDEjii. 
Saffron, safran, jdfran, zafran, Jcesar, Jcecara, jmrkum, hwrikuma, 
hdsmirajanmd, saurab, kungumanu, Icong, etc. The Crocus would appear 
to be a native of South Europe, but has long been cultivated at Pampur 
in Kashmir, and, according to Honigberger, was formerly a State monopoly. 

The antiquity and value of the Kashmir trade may be inferred from the 
circumstance that hunhuma is mentioned in the Sanskrit Medical Glossary — 
BhdvapraMsa — and is referred to by the Emperor Baber {Memoirs, 1619, 313), 
by Abul Eazl {Ain-i-Akbari, 1590 (many passages)), and by Jahangir {Memoirs 
(Price, transl.), 125). An interesting account of the modern Kashmir trade is 
given by Lawrence {Valley of Kashmir, 1895, 342-4), who relates a curious 
legend with regard to its introduction which would seem to involve a 
great antiquity. The following passages from his acooimt may be here 
given : “ For seed purposes a particular aspect and sloping ground are required, 
and it takes three years before the bulbs can be planted out in the 
small square plots where the saffron is to be grown. These plots must remain 
fallow for eight years, and no manure can be given to them and no assistance 
given in the way of water. When once the bulb has been placed in the square 
it will live on for fourteen years without any help from the cultivator, new bulbs 
being produced and the old bulb rotting away. The time for planting out the 
bulbs is in July and August, and all the cultivator has to do is to break up the 
surface gently a few times and to ensure the proper drainage of the plot by 
digging a neat trench on all four sides. The flowers appear about the middle of 
October, and the purple blooms and the delicious, though somewhat overpowering, 
scent of the safeon turn the dry, uninviting plateau above Pampur into a rare 

429 


CROCUS 

SATIVUS 

Saffron 

Writing 

Materials. 


Sago. 

Ktre. 

Ivorj 

Substitute. 


Trade. 


D.E.P., 
ii., 588-7 


Medicine. 


Cement. 

Wood. 


U.E.P., 
il., 682-3. 
Saffron. 



CROTALARIA 


JUNCBA 

San-hemp 


Oollection. 


Grades. 

Uses. 

Dye. 

I'ood. 

Trade. 


THE SAN-HEMP PLANT 

and wonderful garden.” “ When the flowers are collected the real work of ex- 
tracting saffron commences. The flowers are dried in the sun, and the three 
long stigmata are picked out by the hand. The stigma has a red orange tip, and 
this tip forms the ahahi zdfran, the first-quality saffron. The long white base of 
the stigma also makes saffron, but it is of inferior quality to the tips. The saffron 
thus collected in a dry condition is Imown to the trade as mongla, and fetches 
one rupee per tola. Wien the mongla saffron has been extracted the sun-dried 
flowers are beaten lightly with sticks and wiimowed. Then the whole mass is 
thrown into water, when the petals swim and the essential parts of the flower 
sink. The parts which have sunk [niwal) are collected, and the parts which have 
risen to the top are dried and again beaten with sticks and then plunged into 
water. The process is repeated three times, and each time the niwal becomes 
poorer. One form of adulteration is to mix niwal of the third stage with niwal 
of the first process. The saffron obtained in this way is lighter in colour and of 
fainter scent than the mongla, and is Imown to the trade as laeha and sells at 
twelve annas per tola. The saffron when made is sent to Amritsar and other 
trade centres by registered post.” It has often been suggested that the cultiva- 
tion might be extended to other parts of India. [Of. Journ. Agri-Hort. Soc. Ind., 
1899, 1054-00 ; PZawfer, April 21, 1900 ; etc.] 

The principal use of saffron is as a Dye and as a colouring material for cheese, 
puddings, etc. It is too expensive to be extensively employed in India, but is 
in request at princely marriages, and for the caste marlcixigs of the wmalthy. Its 
supposed medicinal properties are discredited, its position being an element in 
“black magic.” [Of. Hertodt, Orocologia, lf370, 274-8.]. As an auspicious 
colour its use survives in the “ Saffron Cakes ” of many parts of Europe. For 
full particular's of the economic and domestic uses consult the Pharmacographia 
of P'luokigor and Hanburyand the Pharmacographia Indioa (iii., 453-61), Indian 
cheap substitutes are CarfhatnuH and Nyctantiit-ti. 

Trade. — The foreign imports of saffron into India arnoimted in 1899-1900 to 
29,974 lb., valued at Ra. 5,43,038 ; in 1903-4 to 38,141 lb. at Rs. 6,05,208 ; and in 
1906-7 to 43,727 lb. at Rs. 6,27,333, Almost the whole traffic is from France to 
Bombay. A small quantity is re-exported to Hongkong and Arabian ports. 
The total amount in 1906-7 was 6,234 lb., valued at Rs. 61,702. No particulars 
of the Trans-frontier supply are given in the official publication of the trade of 
British India by land routes. 


D.E.P., CROTALARIA JUNCEA, ; Eheede, Hort. Mai, 1689, 

ii., 595-613. jx., 47, t. 26 ; Burmann, TJies. Zeyl, 1737, 82 ; Rumphras, Eerh. Awh, 
San-hemp. 1750, v., 279, t. 96, f. 1; C. hengalensis and juncea, Lamk. Encycl, 1786, 
ii., 196 ; 0. juncea, Linn., in Eoxb., Oorom. PL, 1798, ii., t. 193 ; Bot. Mag., 
1799, t. 490 ; Eoxb., Trans. Soc. Arts, .1 804, xxii., 369 et seq . ; 1806, xxiv., 149 
et seq. ; Carey, As. Res ., 1808, x., 11-4 ; FI Br. Ind., ii., 79 ; Leguminos^. 
History. History. — The later Sanskrit authors allude to the sana fibre in such terms 

as to leave no doubt that a fibre of that name has very possibly been known 
in India from the most ancient times. Jones (Select. Ind. PL in Aa. Pea., 
Names. 1795, iv,, 296-7) says that the “threads, called pavitraca, from their sup- 

posed purity, have been made of eana from time immemorial ; they are men- 
tioned in the laws of Manu.” But the confusion that to-day is associated with 
the English word “ hemp,” it is feared similarly prevailed for, many ages with 
the name aana. The account already given of the true homi) {Cannabia sativa, 
pp. 249-56) should, therefore, be consulted, as also thaton jute (Corchorus capsularis, 
pp. 409-1 1 ), and the observations recorded contrasted with the present description 
of the aan or aunn fibre. A very extensive series of vernacular names might be 
given as denoting this plant, such as aan, aanai, aani, aaribu, ahanal, ahanamho, 
aanvu, aonalla, tag, auaa, auild, junab, jenappa or janapa (ahanapam), chanam, 
wuclcu and liana or aana. It was customary in India, in ancient times, and in 
fact is so to-day, to distinguish the various forms of aan or pat by qualifying 
appellations. Thus, for example, the present plant (to distinguish it from the 
true hemp) is called phul-sunn, bhdgd-aimn, bdddl-aimn, arjha-aan, aan-tdg, or 
chunpdt, the last name separating it from jute. The names amhddi or ambdri 
usually denote ixibisotta cannah€nufi, but pdtaan, meata/pdt are intended to 
separate that fibrous plant and its fibre from Ct otaiavitf and X'orvhonts. Sunn- 
or soa-hemp is the commercial name of the present fibre, but it is also known as 
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Indian Hemp, False Hemp, Brown Hempi Bombay or Salsetto Hemp, Travancor© 

Flax, Jabbalpur Hemp, etc. The names Deccan Hemp or Am&ar® Hemp are 
sometimes, though incorrectly, given to this fibre ; they usually denote Jari6»'«e»f» 
anniiftlnim. 

Though found throughout the plains of India and Ceylon under cultivation Distribution, 
(either as a source of fibre or as a special crop to renovate the soil or to be used 
as a food for milch-cows), it has not very authoritatively been recorded as met 
with in a wild condition, c. temiifoiui, Roxb., however, by modern botanists, 
has been reduced to Juiicea, Linn, His plant, Roxburgh says, was indigenous 
to Coromandel. It has since been identified as the special form of €. .fnncea 
grown in Jabbalpur (and thus apparently affords a recognisable trade quality Jabbalpur 
of fibre), but it nowhere has, as yet, been recorded as wild or even as cultivated Hemp, 
anywhere between these widely remote localities. It is thus more than probable 
that either the determination of c. temiifoUa as the special Jabbalpur hemp 
is incorrect, or that Roxburgh was in ei'ror in regarding it as wild in Coromandel. 

If it be the Jabbalpur hemp plant, it would seem, from the economic standpoint, 
desirable that it should be kept distinct from ordinary <?. Jimeea. Kurz says of 
€. that in Burma it grows “ like wild, along the banlcs of the larger rivers.” wild I’orms. 

There are numerous purely indigenous species of etumiitt via met with all over 
India and Burma, many of which are weeds of cultivation, tolerated because of 
their value as green manure. In this connection it may, however, be added that 
recent experiments conducted at the Royal Botanic Gardens, Calcutta, support Recent 
belief that all the trade qualities represent seasons of gro'^h or rnethods of Experimenta. 
separation of fibre, and not botanical forms. Thus botanical and historic evidence indigenoua 
concur in the acceptance of this plant as indigenous to India, even although it to India, 
has not strictly speaking been found truly wild. 

But it is very remarkable that hardly any of the early European travellers Silence of 
and botanists in India describe this fibre, Rheede gives an admirable picture 
of the plant but says nothmg of its fibre. Rumphius challenges the accuracy of 
the statement that a fibre is prepared from the bark, and supposes that the 
persons who say so had confused this with his Qanja Sativa — the “Capsular 
Corchorus,” as Sir William Jones calls that plant. On the other hand, the 
Ain-i-Akhari (1690, Gladwin, transl.) distinguishes two fibre plants — one with 
flowers like the cotton and the other with yellow fiowers. The former was doubt- 
less JFfi&fseww. and the latter can hardly have been anything else but 
In the Taleaf Shereef (Playfair, transl., 1833, 98) we learn that the bark of 
Sana is used as hemp. Ironside (Phil, Trans., 1774 (ed. 1809), xiii., 606) gives First 
a full description of the cultivation and then adds, “ From the bark are made all 
kinds of rope, pacMng cloths, nets, etc., and from these when old most of the 
paper in this country is prepared.” Trew mentions that it was introduced into 
the Physic Gardens of Chelsea in 1744. Hove (Tours in Gujarat, etc., 1787, 93) 
says that he saw, near Surat, Crota laria growing to a height of ten feet. Roxburgh Roxburgh's 
(Trans. Soo. Arts, l.c.) gives full particulars of his experiments with both Coro- Experiments, 
mandel and Bengal san-hemp, Wissett (Treatise on Hemp, 1808) collected to- 
gether the available information from all parts of tho world regarding the better- 
Imown forms of hemp. Naturally san takes a prominent position in his work. 

In fact nothing new of importance has been discovered and next to no progress 
made in the ritilisation of this fibre, during the century that has come and gone 
since Wissett extolled its merits. But it is significant that in his great 
work only an incidental allusion is made to the jute plant. Jute was at that 
time viewed as a fibre of little or no importance. Buchanan-Hamilton gives 
interesting particulars of setn-hemp cultivation in Dinajpur (8tat. Ago. Dinaj., 

200-1), and by Symos (Acc. Hmb, to Ava, ii,, 233) mention is made of Wild in 
Hamilton’s having observed it to be “growing spontaneously.” Maopherson Burma, 

(Hist. Europ. Gomm., 1812, 241, 391) gives the history of the efforts made by 
the East India Company to have san-hemp introduced into England as a sub- 
stitute for Russian hemp. The Company procured their supplies from Salsette, galsette Hemp, 
near Bombay, and sold these for less than they cost and even gave consignments ^ast India 
away for nothing, until they had expended £46,000 in the effort to introduce the Oompany’s 
fibre into European commerce. Yates (Text. Antiq., 1843, 318 et seq.), while ESorts. 
discussing the Spanish broom or Spartum (Spartluim. jwicenm) of the ancients, 
contrasts it with the san-homp of India. Linnaeus explain.9 (Mant. PL, 1771, 

439) that he gave the name Jtmeea (or rushy Cr»talaria) to this plant because of 
its resemblance to the Spurfium jitnceum. Clusius was of opinion that there 
were two spartons Imown to the aneients-^the one the modern Spanish broom, Sparlim. 
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and the other the modern esparto geaas (supn tendeiasima), the juncus of 
dry soils alluded to by Pliny. Etymologically the word spartan denotes some- 
thing twisted, and since both the Spanish broom and the_ esparto have from very 
ancient times been twisted into string and rope, both might easily enough have 
been called aparton. It is curious that the spartan of the Greeks should have 
denoted (in one of its meanings) a plant so closely akin to the aana of classic India. 
[G/. Hanausek, Jif icro. Tecfe. Prod. (Winton and Barber, transl), 1907, 84-5.] 
Area. CULTIVATION.— Seasons — It is not possible to obtain returns of the 

area under this crop, nor of the extent of the traffic in the fibre, since it is 
Pure placed under the heading “ other fibres ” or under “ hemp.” It is usually 

Cultivation. grown by itself in small plots or in long strips through fields, but is never 

Seasons. apparently produced as a mixed crop proper. Throughout India as a 

Kharif Crop. whole it IS a Marif crop — ^that is to say, it is sown about the commencement 
of the rains and cut at the end of Sex^tember or beginning of October. It 
is thus' ofi the ground in time to allow of its being followed by a crop 
in the same year. But in some parts of India it would seem there is another 
? crop of san. Thus in the Thana and Kolaba districts of Bombay it is 

iabt Crop. gown in November on moist fields near the sea-coast, following early rice. 

The stalks are pulled up by the roots in March. Hove speaks of the 
crotalaria of Surat as sown in November. In Khandesh it is sown in 


Upper 
India and 
Bengal. 


Two Kinds,’ 


Sowings.'’ 


Special 

Qualities. 


Experimental 

Cultivation. 


June and reaped in October ; in Kolhapur the seasons are August and 
December; in Poona, July and October. 

In the Central Provinces and the United Provinces it is a hharif crop, 
being sown with the advent of the rains, and in Bengal a little earlier, 
namely from April 15. Eoxburgh speaks of it as sown in May and June 
and as flowering in August. He tells us that Coromandel and Bengal 
seed were sown in the Botanic Gardens, Calcutta, at the same time in June, 
but that the former did not commence to flower till October, the latter 
having been in ripe fruit in September. He accordingly called the Coro- 
mandel “ "Winter Sunn.” In the Ain-i-Ahlari, sanna is mentioned as 
bearing its yellow flowers in spring. Eoyle [Fibrous PL, 274), speaking 
of Commercolly, says there are two lands — one sown in June and cut in 
August, the other sown in April ; but this latter kind, he adds, is in Dacca 
sown in October. In Madras the sowings would appear to be even still 
earlier, namely February 16. 

Thus while the mean period of sowing is about the beginning of the 
rains (or in June), saw-hemp may be sown in almost any month, and 
occupies the ground from four to five months. This is an important 


feature, and doubtless accounts for the varying colour and (juality of the 
fibre in market. It seems, in fact, of vital importance to bear this in. mind, 
in view of future eflorts at extended production. It is difficult to believe 
that, as with rice, so with san, a wide range of sowings could be possible 
unless the plants are accepted as representing diflierent races and hence very 
possibly diflerent qualities of fibre produced after centuries of adaptation 
to various environments. In fact it would seem fairly certain that these 
climatic conditions, though they cannot be identified by tlio botanist as 
separable varieties or even races, arc nevertheless industrially quite 
distinct. To grow a rahi crop during the hharif season or vice v&rsd may 
be to destroy entirely its distinctive merit. Tliis suliject has not as yet 
received the degree of attention that it deserves. ‘We have been content 
to read of special qualities of fibre without any attempt having been made 
to ascertain whether these are due to superiority in stock, to climate, to 
seasons of cultivation or to method of preparing the fibre. It would 
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seem from tlie Calcutta experiments that all the forms hitherto grown 
from seed procured from such remote localities as Vizagapatam, Jabbalpur, 

Phillibit, etc., have resulted in plants of varying stature, size of flower, 
etc., but in no structural departures that could justify even varietal 
positions being assigned to them. 

So//.— When grown as a fibre crop it requires a light and not necessarily Soil, 
a very rich soil. It cannot be grown on clay nor on inundated lands. It 
flourishes on moderately deep and fairly retentive soils, such as those used 
for irrigated crops. But when raised with a view to soil-improvement it 
might be grown on almost any soil. The practical experiments that have 
been performed would seem to show that when cultivated on too rich 
soils the merit of the fibre deteriorates. Wissett, for example, remarks 
that it will not grow at all on clay soils, that on rich soils the fibre becomes 
coarse and on high and dry soils it is best of all. On the other hand 
Roxburgh, speaking of €. temiifoliii and of the North Circars, affirms 
that strong clay soils suit it best. 

Green- manuring, — The cultivators of India have all along recognised Qreen ^ 
this plant as a useful aid in soil-improvement. It may for that purpose 
(more especially when employed exclusively as a green manure) be grown 
on all sorts of garden soils and rice-fields, especially if infested with 
weeds (see Vitis, p. 1116). For this purpose it is usually uprooted when 
two to two and a half months old and then ploughed in, especially when 
followed by potatoes. The cultivators regard renovation in this manner Preferable to 
as preferable to a manure of one to two maunds of oilcake per acre. It 
is therefore surprising that the practice is not more general. Early 
ploughing is of course involved and more labour than is customary has 
to be given. Mukerji {Notes on a Tour in the Jute Districts) says : — • 

“ The cultivators were asked why they did not grow, son-hemp more largely Objections 
as a rahi crop and a preparatory crop for the jute when they themselves asserted to ite 
that by doing so they got two maunds of jute more per higha. They replied O^tivation. 
that they must grow kalai and other food-crops, and that one special objection 
to the aon-hemp was the retting of it produced a most filthy stink which was 
unbearable to them, and as there is water only in tanks and khals at the dry Betting 
season when son is rotted in this district, fish die off if retting of san is done oaensive. 
in the tanks and other places where there is fish. Owing to these objections, 
they cannot grow san-hemp extensively, but the cultivation of this useful crop 
is evidently extending. Kalai and mustard are the standard rahi crops here, 
but a good deal of san is grown chiefly with the object of benefiting the suc- 
ceeding jute crop. 

“ Why a short variety of san (called ghati) should be chosen for feeding cattle Ghati Variety, 
and afterwards ploughing in as green manure does not appear clear. The taller 
variety, though better suited for extraction of fibre, also seems to be more valuable 
for manurial purposes, as it has far more organic matter in it and the root residue 
must be also larger. The raiyats recognise that the growing of the larger variety 
for fibre also has a beneficial effect on the soil.” 

Tillage. — ^azi-hemp is most iu favour as a catch crop. The seed is Tillage, 
sown thickly, hence the value of the crop as a weed-exterminator. In some weed-kuier. 
reports as much as 80 to 120 lb. of seed to the acre are spoken of, in others 
40 lb., and in still others half that amount. The plants should be from 
3 to 4 inches apart each way. Mollison {Textbook Ini. Agri., hi., 226) 
observes that a luxuriant crop cannot be grown without careful tillage. 

Quick growth is necessary whether raised for fibre or as a green manure. Quioi Growth. 

“ A smooth friable bed is, therefore, required, and this can only be obtained 
by ploughing and repeated harrowings. The seed is generally drilled nrin-sowa. 
in July ; in the Deccan with a four-coultCred drill, first lengthwise then 
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across tlie field. The drill coulters’ are 12 to 14 inches apart, and the 
double drilling secures even distribution of the necessary heavy seed rate 
(about 70 lb. per acre). If the seed germinates properly, no further 
culture is required until the crop is ploughed in as green manure or reaped 


Harvest. 


Pulled Tip liy 
the Roots. 
Left to Dry. 


Withering. 


Not practised 
in Bengal. 

Separation 
of Fibre. 


Fire Days’ 
Retting. 


Stagnant 

Water. 


Salsette 

Method. 


Stacking till 
Convenient 
Season. 


Stripping and 
Washing. 


for fibre.” 

Diseases aad Pests. — Very little is known regarding the enemies of 
this plant. Maxwell-Lefroy {Agri. Journ. Ind., i., pt. iii., 187-91; also 
Memoirs, Dept. Agri. Ind., 1907, i., 158,- etc.) gives particulars of throe 
moths, the caterpillars of which often do much harm to the crop. 

Harvest . — It is customary to read that the crop is harvested after the 
flowers have appeared, hut in certain localities the plants are left on the 
field until the fruits have begun to form, and in some instances even until 
they are ripe. “ The finest, strongest and best fibre may possibly be got 
from plants which are not dead ripe, but very good fibre as well as seed 
are got from a ripe crop ” (Mollison). In most cases the plants are 
pulled up by the roots, in others the stems are cut with a sickle close to 
the ground. They are left on the field for a few days to allow of withering, 
and are then stripped of their leaves ; these are regarded as a necessary 
return to the soil. The stems are tied into neat bundles that may be 
easily handled, each containing not more than 100 stalks. The bundles 
are then preserved for two or three weeks until they are thoroughly dried, 
and the remaining leaves and seeds are thereafter thrashed out. But as 
with jute so with san fibre, much difference of opinion prevails regarding 
the nature and extent of withering necessary before subjection to retting. 
Mukerji {Handbooh Ind. Agri., 307) says that in the damp climate of 
Bengal stacking before retting injures the fibre. Stacking is therefore 
very little practised in that province. 

Separation of Fibre. — The dried bundles are tied into larger bundles, 
then placed in pools 'of water and weighted with stones or logs of wood, 
until they are completely submerged, much after the fashion detailed 
regarding jute, only that since the steeping takes place usually in the 
hot months, a period of five days is ordinarily sufficient, but in cold weather 
eight or nine days may be required. In sora.e instances retting in damp 
mud on the margins of tanks or lakes seems to be the system followed ; 
in others complete submergence in water is deemed essential. By some 
writers stagnant water is condemned as destroying the colour and lustre of 
the fibre, running water being advocated as preferable. But this seems 
a mistake, as longer retting would certainly be required in running water. 
It is also sometimes customary to set the lower and thicker ends of the 
steins into water for twenty-four hours, so as to secure for these a longer 
retting than is necessary for the upper portions. In deep water longer retting 
is required than in shallow. In Salsette there is said to be very little retting, 
and this cirenmstanoe is claimed as the reason of the superiority of the 
fibre there produced. In many localities the complaint is made that 
sufficient water does not exist at the harvest season to allow of an extended 
production. This difficulty, it would seem, might be easily and conveniently 
disposed of by drying the stems and stacking them till a more convenient 
season. Districts with a limited supply of water are those where stacking 
would be easy. The stacking of hemp is moreover believed, if anything, to 
improve the fibre, and should be tested with san-hemp. 

The process of stripping and washing the fibre is very similar to that 
pursued with jute, but more difficult and laborious. The strips of fibre 
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are repeatedly beaten on a stone with, a stick, then lashed on the surface 

of the water. This beating and lashing may have to be repeated two or 

three times before a thoroughly clean fibre is produced. The hank of 

fibre is now wrung out, to remove the water, twisted and folded into a 

particular fashion, and hung out to dry and bleach. It is then plaited riaitoii Taii-i. 

threefold into a tail, and in that form is usually seen in the market, but it 

has often been urged that it would be advantageous to discontinue the 

habit of plaiting the fibre. It will thus be noted that regarding each and 

every stage in the separation and cleaning there is as great a divergence Divergence oc 

of opinion as with most other aspects of the industry. opinion. 

If required for textile purposes, however, or even for the string employed 
in the construction of fishing-nets, it is opened out and combed or crudely impcrfoctiona. 
scutched. In most of the reports furnished in Europe regarding this 
fibre its shortcomings are attributed to incomplete or excessive retting 
or to imperfect cleaning, breaking and scutching, never to inherent defects sontciiwi 
in the fibre itself. The loss between washed and scutched fibre is about 
one-third the weight. Hence the difference in price offered does not, 
as a rule, tempt the growers to go in for much cleaning. 

Yield and Price. — It is generally said that the finest qualities fetch Price, 
in India about one rupee for five pounds. As met with in the bazars 
san fibre occurs in tangled masses of a dull greyish or greenish-white 
colour. An official of the Calcutta Custom House, to whom an application 
was made for information regarding the trade in Indian hemp, furnished in 
1901 many useful particulars. The best country hemp comes from Bombay Grades, 
and is called Eajpore or Dugaguddi ; it is about four feet long and fetches 
Rs. 16 to 18 per cwt. The next best is the Jabbalpur, the value of which is Jabbaipur. 

Rs. 11 to 13 per cwt. The third grade is Phillibit and the last the Bengal. Bengal?’ 

The exports are chiefly in the most inferior stuff. In Messrs. Ide & 

Christie’s Monthly Circular quotations are made of Allahabad, Jabbalpur 
and Bengal hemps, and these would seem to average from 14 to 18 shillings, price. 

But a particular shade of colour is desired, and parcels with that colour colour. ' 

fetch higher prices, irrespective of strength, the object being to allow 
of admixture with Russian hemp. Mollison records the yield of an 
experimental cultivation in Poona. The dried stalks scaled 6,280 lb, 
and the cleaned fibre 520 lb. per acre. Mukerji gives the yield as Yield. 

200 to 1,200 lb., or an average of 640 lb. (8 maunds) per acre, worth 
Rs. 50. A sample examined at the Imperial Institute in 1896 was valued 
at £15 to £16 a ton in London. 

Properties and Uses of San Fibre. — ^For results obtained by the early Uses, 
experimenters consult the Dictionary. Although the Indian factories use a 
fair amount of san in the production of the rope and string generally spoken uopo and 
of as country-hemp, little or no progress has been made to place the pro- 
Auction on a sound basis. Madras and Bombay might each have an 
industry, w^hich if it did not rival the Bengal jute trade might meet some 
of the markets for that fibre and supply a want for an article of a slightly 
higher quality. It is indeed surprising that this fibre has not by now 
become an established and valued feature of the commerce and industry 
of India. Some few years ago, as co-author of a small book on the Indian Much-negiected 
Fibres and Fibrous Substances (Cross, Bevan, King and Watt, 1887, 28-30), 

I wrote, “ It is impossible to urge too strongly the claims of this much- 
neglected fibre — a fibre which seems to have suffered severely through the 
immense success of jute obscuring for a time the properties of all other 
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bast fibres.” “ DuringTtbe Colonial and Indian Exhibition ntlmet'otiS 
inquiries were made as to why it was that so little of the better qualities 
of saw-hemp were procurable. Mr. Collyer and several other brokers and 
merchants stated that their only difficulty in pushing the trade in saw- 
hemp was their inability to procure a uniform and a large enough supply.” 
Dunstan {Imp. Inst. Tech. Repts., 1903, 70) similarly observes, “ The 
literature on this fibre is extensive, betokening much interest in its 
qualities, but up to the present the material has been exported only to 
a small extent.” Two sets of samples were sent to him for examination, 
viz. from Burma and Calcutta. The results of the chemical analyses of 
these are given, and it may he said that the ash in the Calcutta sample was 
considerably higher than in that from Burma, hut all the features brought 
out were regarded as indicative of high quality. Microscopically the ultimate 
fibres were found to be rather long — 5 to 8 mm. — and seen to end abruptly 
instead of tapering, while the wails were rough and irregular in outline. 

As to the utilisations of the fibre, these may be briefly stated as identical 
with those of true hemp— namely the production of cordage and canvas, 
the waste or tow going to the paper mills. But in India by far the most 
important use is the employment of saw-hemp for the cordage of fishing- 
nets. In this connection it may be mentioned that Mr. V. P. Eibeiro, 
Sub-divisional Eorest Officer, Bassein, West Tirana, contributed to the 
Reporter on Economic Products a most interesting account of the deep- 
sea nets used by the Koli fishermen (since published in the Agri. Ledg., 
1905, No. 7). These are huge traps 160 feet long and 70 feet in diameter. 
They are constructed entirely of saw-hemp, and may cost as much as 
Rs. 250 each. The mesh decreases from 6|- to | inches progressively, from 
the mouth to the apex of the net. The fibre is carefully tanned. The 
repairing and tanning of the net cost about Rs. 8 a month. The inference 
from this is that the fibre is only durable under sea-water when fully 
tanned. The woodwork of these deep-sea nets, it may be added, is pre- 
ferably that of Adina cor difolia. Throughout India fishing-nets are 
largely made of saw-hemp, though not exclusively so. Those of Karachi 
are chiefly modar or akanda fibre (Calotropis gigantea, p. 207) and those 
of Assam and Eastern Bengal rlmi fibre (Boehmeria nivea, pp. 146, 157). 

TRADE IN SAN HEMP. — As already observed, nothing of any value 
can be said authoritatively regarding the extent of production or utilisation 
of this fibre, since it is not separately recorded in the Trade and Agricul- 
tural Statistics. It is grown in every province, and nearly universally used 
by the people of India. It seems probable, however, that of the exports 
to foreign countries shown as “ Raw Hemp” of Indian produce, a large 
proportion is saw. The only other fibre of importance (and that one of 
comparatively recent origin) is indicated by the exports of Indian Agave 
fibre (Sisal hemp). Of the imports of raw hemp the major portion is 
doubtless Manila {Mnsa textilis), and lastly of the imports of hemp 
manufactures the major portion is doubtless canvas and rope of Russian 
hemp. The traffic under these headings may be here exhibited : — 


Exfobts. 

; 1876-7. '1 

1886-7. 1 189G-7. , 1905-6, j 1900^7. 

Rs. 1 Rs. -I Bs. Rs. 

16,41,384 i 23,11,179 ! 64,19,756 ! 68,73,396 

262 1 16 1 nU. | 240 

Raw . . 

Manufactured 

Rs, 

7,68,866 
■ .■2,036-1 

Totals 

1 7,60,891 

16,41,646 ! 23,11,194 | 54,19,75'6 | 68,73,635 
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THE PURGING CROTON 


CUCUMIS 

MEIiO 
Sweet Melon 


Impobts. 

1876-7. 

1886-7. 

1896-7. 

1905-6. 

1906-7. 

Raw . . 

Manufactured . . , 

1,33,990 

3,108 

1,71,795 

42,623 

2,93,157 

69,930 

6,52,777 

45,066 

6,94,623 

32,330 

Toiaus . . 

1,37,098 

2,14,418 

3,63,087 

6,97,843 

7,26,953 


It will thus be observed that wMle both the exports and the imports 
lia\'e increased very considerably within the past twenty-seven years, a 
scrutiny of the details reveals the fact that the most important improve- 
ment has taken place within the last six or seven years and is due mainly 
to the expanding supply of Indian Aloe Fibre (see Agave, 44-5). 

CROTON ; FI Br. Ind., v., 393; Pharmacog. 

Ind., iii., 281-6 ; Gamble, Man. Ind. Timhs., 1902, 614 ; Euphorbiaoejs. 
The Purging Groton, jaya-pdla, jaypdl, Jcanakaphdla, jamdl-gota, nepdl^ 
nervdlam, kanaJco, hori, dand, etc. A small tree met with under cultivation 
throughout the greater part of India ; said to be naturalised in Eastern 
Bengal, Assam, and elsewhere. 

Gamble states definitely that it is not indigenous. It was apparently first 
described by Acosta in 1578, ' and subsequently by Rheede in 1679, then by 
Rumphius in 1743. The purging croton grows on the poorest soils, such as waste 
lands, from the sea-level up to about 3,000 feet. Under cultivation no special care 
is necessary, and it will fruit in the second year. It has been spoken of as a 
shade-tree for coffee. A little of the powdered oilcake forked into the soil has been 
recommended as a protection for tea and other plants from grub and white ants. 
The nuts yield a large amoxont of medicinal On. which may be administered 
as a violent purgative, or applied externally as a powerful vesicant. An inquiry 
made by Prof. W. R. Dunstan and Miss L. E. Boole into the nature of the vesicating 
constituent resulted in their obtaining “ a small quantity of a yellow oil which, 
after a time, became a transparent resinous mass, intensely active and burning 
without ash. It was foxmd that crotonoteic add owed its vesicant properties to 
a small proportion of this resin, to which the name of ‘croton resin’ has been 
provisionally given ” {Imp. Inat. Journ., 1896, ii., 264). It is said that croton 
oil is used by fraudulent manufacturers as an adulterant of tincture of iodine. 
[Of. Brit, and Gol. Drugg,, 1901, xl., 176.] The seeds have similar properties to 
the oil and are fairly largely used by the Natives of India. Kino-like exudation 
has been discussed by Hooper {Eept. Labor. Ind. Mua., 1905-6, 34). Messrs. 
Hearson, Squire & Francis say that if the London price be taken as 25s. to 35s. 
per cwt., the freightage, insurance and brokers’ commission would have to be 
borne by the shipper. It is better to express the oil before transit since much 
is lost on the voyage. For kino see Pterocarpus Marsupium (p. 908). 

CUCUMIS, Linn, ; FI. Br. Ind., ii., 619-20 ; DC., Orig. Cult. Plants, 
258-62 j Cogniaux, DO., Monog. Phaner., iii., 479-507 ; Cooke, FI. Pres. 
Bomb., i., 534-6 ; Duthie, FI. Upper. Gang. Plain, i., 371-4 ; Prain, Beng. 
Plants, i., 522-3 ; Cucuebitaceje. A genus of climbing herbaceous plants 
which embraces twenty-eight species, of which more than half are 
recognised as African and only three or four Indian. It is noteworthy, 
however, that of the Indian forms, two are the Melon and Cucumber 
(economically very far the most important of all) and the third is C. 
trif/onus, Roxh. — a truly wild plant, never cultivated nor its fruits eaten. 

C. Melo, Linn. ; Duthie and Fuller, Field and Garden Crops, pt. ii., 
51, pi. 1 ; Sweet Melon, Tcharhuja, Jearbuz, Miarmuj, tarhuj, dwngra, chibuda, 
gidhro, zagMm, sarda, vellari-verai, mulam'pandu, remo, etc. 

Most of the early travellers speak of the beat melons of India being grown 
from imported seed. The Emperor Baber makes, in fact, no mention of Indian 
melons, but extols those of Samarkand. So also in Akbar’s time none of the 
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THE MELON 


The Hanhi 
Melon of 
Kabul. 


Sajedah 
Melon, of 
Lucknow. 


Oultivation 
for Kood. 


Floating 

G-ardons. 


Oil. 


jModiciuu. 


Pests, 


Plant and 
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five sorts spoken of in the Ain-i-Akhavi (Blocliiniiiin, transl., (.);.)) were Indian ; 
all are stated to have come from Badakshan or Kabul. Liusehoten ( Voy. Jil, Ind. 
(ed. Hakl. Soc.), ii., 35) observes that the Indian melons are not so good a.s tlioso 
of Spain, and have to be eaten with sugar. Tavernier speaks of the Indian 
melons as grown from Persian seed, Firminger {Alan. Gai'd. Ind. (ed. Cameron), 
1904, 225-9) mentions several kinds of melons as specially excellent. O’ho 
Vjost or first class is the sarda, a native of Kabul, which does not succeed in 
India ; the second is also a Kabul melon successfully grown in .Ixulia. xVitchison 
{Prod. W. Afghan, and N.E. Persia, 48-9 ; Kew Bull., 1894, 7!.)) is of opinion 
that the sar^ failed because it was not understood. The early supply con- 
sists of ordinary good melons, but the later, when ripened with frost, is the 
sarda proper. It is covered over and left to mature slowly. Some sarda melons 
sent to Kew in 1894 arrived in excellent condition, and from the seed thus 
obtained good fruits were grown at the Royal Gardens at Frogmore and else- 
where. It is believed that sarda melons rxiight be exported to .Europe, where 
they would fetch good prices as winter fruits. The third and perhaps the 
finest of the Indian melons is the safedah or white melon of Lucknow, which 
is grown in sandy loam along the banks or in the dry beds of the Gumti. It is 
the size of a very large orange, flattened at both ends and wliite inside and out. 
It would appear, however, that so far back as 1860 the Lucknow melon had been 
allowed seriously to deteriorate, so that perhaps its present condition might 
be considerably improved. In The Indian Agi'ieuUurist (Juno 12, 1860) Dr. 
E. Bonavia gave an interesting account of this deterioration, and \irged that 
efforts should be made to improve the stock of the “c/ii'da” or “speckled” 
melon of Luoloiow. 

The Melon from an agricultm’al point of view is the most iniportant species 
of the genus f'm-umii*, and is extensively cultivated for its fruits on the sandy 
banks of Indian rivers. So soon as the water lias fallen from the wiiito sandy 
banks of the Ganges and Jumna, for exaraiaie, pits are dug and tilled with numuro 
within which the melon-seed is deposited. These pits act as forcing-beds and 
are protected against sand-drift by grass and thorn hedges constructed around 
them. Less manure is required when the silt of tlie rivor is of fairly rich quality 
and contains organic matter. Sometimes, as at Ahmedabad, the plants are sown 
in trenches instead of pits. They continue to fruit as a rule from Apiil until 
tlie rising of the water in June overwhelms and dostroy.s them. A popular 
account of the Indian melons may be found in Indian Planting and Gardening 
(Oct. 3, 1904), and interesting descriptions of the growth of melons on the floating 
gardens of Kashmir are given by Moorcroft {Agri.-Hort. Soc. htd. Trans., i., 70), 
by Rivett {Assess. Bept. Mir Bdhri, 1898, 16), and by Lawrence {Valley of 
Kashmir, 345-8). 

The flattened and elliptic seeds yield a sweet edible Oil. Scmlor says the 
quantity they contain is about 30 per cent, and that a considerable trade in it 
exists from the Chinese port of Chefoo. It is a light thin oil, which dries .slowly 
and in addition to being eaten is employed in the soap industry. Aiicnrding lo 
Semlor a considerable quantity was formerly exported fr<»rn Siorra Leone and 
Lago.s, but the low prices offered have killed the trade {Trap. Agrik., 1900, 
ii., 525), The seeds are also used as a cooling Mkdicink, though it is doulfifnl 
if those of the various species are distinguished. .In fact the seeds of .Veto 
are commonly sold all over India as a cooling medicine in admixture with those 
of V. yjfelo, uar. titilifniinm , JBetiinvutut and vttlyti fin. MoloH- 

soods are also commonly used as a flavouring ingredient — bkmig-massula. [Of. 
Oannatois sativa, p. 268.] 

Pests . — Particulars of the cultivation of Afghan and Baiuch nudon.s in the 
Lower Provinces, together with a description of the life history of Iho troublo- 
somo melon-fiy, may be found in Jas. Cloghorn’s most useful paper {Journ. 
Agri.-Hort. Soc. Ind., n.s., 1891, ix., 63-82). The melon is also attacked, like 
other cueurbitaceous fruits, by a small red beetle. [Of. Ind. Mus. Notes, i., pt. ii., 
92--3 ; iii., pt. v,, 57-8 ; iv., pt. i., 32-4, pt. ii., 92-3.] d’ho wowl-ash preven- 
tative, usually adopted by the Natives, must bo doti'imontal, and probably a muslin 
frame would be found more effective, since only the young seedlings suffer as 
a rule. 

(a) var. Momordica, Roxb., sp. ; Duthio and Fuller, l.c. 50, pi. xlix, ; Banorjei, 
Agri. Cuttack, 1893, 116. lAxephfuAovphuntfpImti, kachra (unripe), tuti, kakari-kai, 
pedda-kai, thakhwa hmwey, etc. Mentioned as phooth in the TaPef Bhereef, and 
according to Dutt has a Sanskrit niime, ervaru. Although now reduced by 
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THE OUOUMBEE 


OUOUMIS 

SATIVUS 

Cucumber 


botanists to a variety of meio the fruit is cylindrical, smooth (not fluted), 
mottled yellow and green and more lilce the cucumber, except that it is less 
scabrous and larger. There are several distinct forms met with in the hot and 
rainy seasons. It is cultivated in cotton or maize fields, etc., here and there 
throughout India, and when the fruit has burst, which it does spontaneously, 
the flesh is mealy but not sweet, though palatable when eaten with sugar. When 
young the fruit is a good substitute for the cucumber, and kachra is in fact a 
valuable vegetable. 

(^) var. utilisslmus, lioxb.,sp. ; Duthie and Fuller, l.c. ii., 55, tt. liii„ liv. The Kakri. 
kdhri, kdkur, or kdnJcur, kukri, dosray, velUri, kakkarik, kakadi, kakdi, tarkaj^.d’’- 1 
takhva, tavashi, etc. This melon approaches the cucumber. Accordipvfe to 
Buchanan-Hamilton {StaL Acc. Dinaj., 1833, 196) it is the fifth most urupbrfiant 
fruit. It varies from short oval to elongate (sometimes three feet im' length). 

When young it is covered with soft down and is pale green in colour^ but r^ith 

age changes to dark green or white and bright orange when fully ripe. If is Cultivation. 

cultivated in Bengal, the United Provinces, the Panjab and Western India, ep., 

during the hot weather and the rains. It prefers a dry, loose, open soil. Affcr 

manuring the ground should be laid out in beds and three or. four seeds so’s^n 

tlxree feet apart. Being in season long before the cucumbejr, the young fruit 

is much eaten by Europeans as a substitute for that vegetable, though it 'is 

somewhat insipid. Kakri is moreover an important ax*ti«ie of Food with tlio Food. 

poorer classes during the hot months. Wlien half -grown it is pickled; whe‘n. 

ripe eaten raw or in curries. The seeds are pressed./ dried, ground to meal!; 

the oil expressed from them is used with food, in medicine, or in lamps. Tt 

seems probable that some at least of the forms, sjjoken of by authors a® 

cucumbers should in reality be placed under the pjresent plant. I 

C. sativus, Linn. ; Duthie and Fuller, l.c. 53-4, tt. li., lii. ; Sen. J Cucumber 
B&pt. Agri. Stat. Dacca, 1889, 47 ; N. N. Bandrjei, Agri. Cuttack, 1893, 115 ; \ or Khira. 
Firminger, l.c. 169. The Cucumber, kJiim.; kaknai, kahdi, sasd, muheveJiri, I 
dozahaia, sante kayi, trapusha, sukasa, thdgwa, Idr, etc. i 

There seems to be no doubt that one a;t least of the original homes of the iHabitafc. 
cucumber was in North India, and its cultivation can be traced to the most 1 
ancient classic times of Asia. Hoyle’s /jP. MarawiehU (a plant wild from t 
Kumaon to Sikkim) is m no important, respect different hotanically from C. ! 
ttaiimKi, though it has distinctive vernacular names {air-dlu, 'pdhari-in-drayan, t 
etc.), and is collected and used as a substitute for Voioeynth {Illvst. Him. Bot., ' 
t. 47). The classic and other Emopeah names for the cucumber, as stated by | 

De Candolle, would seem to point to. a European cultivation quite as ancient 5 
as can be shown for Southern Asia. 1 Hehn {KulturpfL. und Hauat., 6th ed., i 
1894, 308-14) gives a useful account the historic and etymological considera- ' 
tions. Briefly it may be said that ’ ia, and his editors Schrader and Engler, » 
refer most of the early names for the cucumber, the melon and the gourd to the 
uses of certain forms , of these fruitfJ as water and oil bottles. \Cf. Cucurhita, 
p. 441, and Lagenaria, p. 700.] 

There are two primary forms of cucumbers : — a creeping field plant of the 3j’ori,»is. 
hot weather, and a garden climber, of the rainy season. The former has small t 

egg-shaped fruits (mandi kakuri of, Orissa) and is sown in drills in February or ! 

March, pi’eferably in rich soil. The latter or rainy-season varieties have much 
larger fruits {kantali kakuri), dark-green or creamy- white, changing to rusty- 
brown when full grown. The raimy-season varieties are the most common, being 
eaten by both Natives and Exiropieaas. The hot-season forms are also, however, 
eaten either raw or cooked in curries. Gathered in a young state they are 
generally known under the name gerkin or gherkin, and constitute a much- aherM.^. 
prized vegetable ; they are also very extensively pickled and eaten in that form. i 

It would thus seem fairly certain! that the gherhin of India is the hot-season form \ 

of unUvitii and not the somewhat doubtful C. of the West Indies. i 

Sir J. D. Hooker (Bot. Mag., t. |6206) has described a special form of cuoumbor | 

that seems peculiar to Sikkim. I \ 

In. the hot-weather supply llhree sowings are usxxally made, namely at the Oultivatipa. 
end of February, in the middle j and at the end of March. The seeds are sown \ 

along both sides of drills, the difills being one foot apart. In dry soil, water is 1 

given immediately after sowing! and subsequently every ten days, but not too 
liberally. The rainy-season forms thrive with little care, and are always sure of 

439 






CUCURBITA 

Squaslxand WILD OUCUMBEES 

Pumpkin 

yielding a good crop. The creamy-white kind (“ White Turkey ”)is regarded as 
one of the best forms. European cultivation has recently completely changed the 
character of the plant met with in Indian towns. [<7/ Jnd. Dec. 21, 1899.] 

Still it is a curious fact that although the cucumber is now fully acknowedged 
to be a native of India, most of the fine English forms cannot be grown in 
that country. 


C. trigonus, Roxh., FI. Ind., iii.j, 722 ; also G. turbinatus, Roxh,, 
723 ; PJiarmacog. Ind., ii., 65-7 ; Kartiker, Pois. PI. Bomb., in Journ. 
M<imb. Nat. Hist. Soc., viii., 99-106, pi. G. : Duthie, FI. Upper Gang. 
Pla/ifi. i., 373 ; Prain, Beng. Plants, i., 522 ; Cooke, FI. Pres. Bomb., i., 535 ; 
C. 'ipse’^p-Golocynihis, Royle, III, 220, t. 47, f. 3 ; G. pubescens, Wall; 
Royle ; ^igb^t, etc. The Mpel, Mrit, pam-budinga, pulcha, pucholia, his- 
lumha, hisla¥^^h ^ annual or perennial climber not cultivated, met 
wiih tbrougbOitl^ greater part of tlie drier upland tracts of India, 
Afghanistan ah^ Persia. 

I The nfl.ynA sometimes given to it more correctly denotes eiti'Hnus 

t'liofijfntms, but I ftrongly suspect these two plants, and also the so-calle'd wild 
states' of (y. Jafitmn Jtoyle)laave been much confused by economic 

ahd even by some botl-^® writers. The character of simple bifurcated tendrils 
'«^ould, if rigorously applied, almost of necessity involve the transference of one-half 
the sheets in most herbai^®- citmauis to dm umift tiigonu». 

Indeed, all the examples ^ of citi uiius with small deeply dissected leaves 
Save simple tendrils, and ca^ difficulty be separated from t neumi^ pmnao. 
Uioeynfhi^, Royle. It is necessary to draw attention to this circumstance since 
the properties of the IcdritAo not materially from those of the true Coioeynth. 

iBxxt the plant of the sandy dese^^s is very different from that of the Himalaya, 
/and there may be two or more sd®cies; but if so, then they have been very in- 
I differently described and identified^ Roxburgh pointed out that his c. Myonutt 
I resembles very much itfeio, /.//?«, and Pram says c. 

is sometimes considered the original of the melon, and may equally be a form 

I of that plant which had become feral.\. , 

The seeds yield a fixed Oil by bQii»’ig> ’^^^^oh is used m lamps by the poorer 
classes. The pulp of the fruit is bitter similar in quality to Coiocynth. 
It is not, however, possible to ascert^^ definitely the exact industrial and 
medicinal value of this species until the above indicated have been 

removed. i 


D.E.P,, i CUCURBITA, Mnn, ; FI ii., 621-2 ; Cooke, FI Pres. 

ii., 688-4=4 Bomb., 1903, i., 547; Dutbie, FI Up'^r ^^^9- Plain, i., 377 ; Prain, Beng. 
I Plants, 1903, i., 524 ; CucuRBiTACEiE. \ 

I History.— Considerable confusion appeart? al’w^ays to have existed as to the 

I history and nomenclature of most cucurbiil®'®®®^ plants. It seems probable 
f that European pre-Lhmasan names are suggc|®^f’'''® Ar®^ uses to which the 

fruits were put, but can hardly be accepted P® separately denoting the modern 
f genera and species. Thus, for example, Pliriy {Hwt. NaL, bk. xix., oh. 6) ob- 

"Water fmd serves that cueurbitaceous fruits had long betW wino-bottles, but in his 

. Oil Hot' ties, day were just coming into fashion as water-pitchf f"® baths. Helm {KuUurpfl. 

und Haust., 6th eA, 304-14) derives conj6ci|™®'^^y tut<‘un»in and *'f>eitrhita 
from cumera and corhita, low Latin words, W® ®^® i^eauing a covered vessel, 
the other a basket (Germ; Urh). Hence perha^ *f^® J^e^ark by Columella (De re 
Bust. (ed. Gesnero, 1773), xi., 3, 49), these fruits| «'’^® ’^®W waited for employment 
as vessels.” Incidentally it is worth noting thsl'f' of early glass bottles 
recovered from the Thames, Tiber and Seine! ®'^® obviously modelled on the 
bottle-gourd {r^tiganavia vtiigarift), and some|®f the bottles used for Italian 
wines are to-day of that shape. It is thus not |orprising that statements some- 
times applied to should have to bff or 

jSeniueftiifi ov f^ice versa. Still more £requeri|^^y various species of 

^ Ctteufhita confounded one with the other and^ their vernacular names in all 

c countries interchanged. Brief botanic diagnosel® f®^ f'^® p^'pose of facilitatiag 

^distinction become accordingly almost imperatrf ®' 4 . _j J 


. OirOURBITA 

RED, YELLOW, AND WHITE GOURDS pepo 

Vegetable Marrow 

C. maxima, Duchesne ; FI. Br. Ind., ii., 622 ; Bentham, Rev. on D.E.P,, 
Oenni storioi of Targioni-Tozzetti, in Journ. Boy. Hort. Soc., 1855, 146 ; 638-40. 

DC., Orig. Cult. Plants, 1884, 249-57 ; Asa Graj, Scient. Papers, 1889, i., 

332-41; N. N. Banerjei, Agri. Cuttack, 1893, 116-7; Cooke, FI. Pres. gourdT" 
Bomb., 1903, i., 647 ; Dutliie, FI. Upper Gang. Plain, i., 377. Squask-gourd, 

Yellow-gourd, Red-gourd, Spanisli-gourd, Turban-gourd, etc. ; lal hhopali, 

Jcala-hhopala, haitalu, baitalca-kliaru, kadu, tookm kudu, gaduwa, pushini, 
gummadi, erra-gummadi, mattanga, kumhala, shwe-pay-on, etc. A plant witli 
five palmate leaves, having the lobes rounded, the sinus narrow, and the 
petiole nearly as long as, the blade, but not prickly ; fruiting peduncle round, 
smooth ; corolla lobes curved outwards ; calyx segments lanceolate-linear. 

Duthie says that the evidence obtained from historic research favours an Habitat 
Asiatic origin for this plant, 0. Sprenger {Bull. Tosc. Ortic., 1893, 333) says a 
wild form, nmoeitnu (si/ivesfrin), has been found in the Himalaya which is 
supposed to be the parent of all the large-fruited gourds in cultivation. [Of. Kew 
Bull. (add. ser.), 1900, iv., 120.] Asa Gray is disposed to accept it as Anaerican, 
and in support of that opinion mentions that its name “Squash” is American. 

It produces the largest known cucurbitaceous fruit ; examples weighing as much 
as 240 lb. have been recorded. The principal varieties have already been denoted 
by the citation above of European names. It is cultivated in most warm and Cultivation, 
temperate parts of the globe. In Upper India the seed is sown in the rains 
and the vegetable eaten in the cold season ; but in Bengal it is often sown in 
October, and Banerjei says that in Cuttack it is sown in Pebruary-March. Both 
the seeds and the Oil expressed from them are used in medicine. The fruit Oil. 
when young is used as a Vegetable, and when mature will keep for months if Vegetable, 
himg up in an airy place. It is, like most other forms of cuf uroita, extremely 
valuable as a vegetable dining camping expeditions, since it will keep for months 
and withstand severe handling. It is largely used by the Natives in curry. In 
German East Africa the young leaves are eaten like spinach. [G/. BerichU iiber 
Land-und Forat., 1903, i., 419.] In Assam the young leaves of c. JPepo are 
similarly eaten as a pot-herb. 


O. moschata, Duchesne; Duthie and Fuller, Field and Garden D.B.P., 
Crops, pt. ii., 58-9, pi. Iviii-lxi. The Musk-melon, Melon Pumpkin, 640-1. 
sitaphal, saphari khumra, mithd-kaddu, kali-dudhi, etc. 

Leaves as in the preceding, but very often marbled with whitish blotches ; 
petiole hairy but not prickly ,• fruiting peduncles angular and furrowed ; calyx 
segments of the female flower large foliaceous. The Musk-melon is described 
in the Ain-i-ATcbari (Blochmann, transl., 64-6) as distinct from the melon, so 
that it appears to have been known in India from fairly ancient times. Baber 
{Memoirs, 1519, 328), for example, in his description of the citron, compares it 
with the Musk-melon. There are two primary forms of this plant, one bearing 
smooth and the other fluted fruits ; the former is oblong in shape (</. moseiiatn 
proper), and the latter a flattened spheroid (<?. tnaiopepo, /toxb.% 

The plant is now widely cultivated in both hemispheres and requires a warmer Cultivation, 
climate than either r. uut.vitna or JPepo. It is grown as a field crop in Area. 
Northern India, and the yellow flesh is extensively cooked and eaten as a vegetable 
throughout India. There appears to be a small form, about the size of a turnip, 
which is grown under the names tendua (Bignor), tendu (Duab), tindu, (Panjab), 
and which makes a delicious vegetable when young or half ripe. This is men- 
tioned in the Ain-i-ATcbari (1690, l.o. 66) as a sweet fruit. 

C. Pepo, Linn. ; FI. Br. Ind., ii., 622 ; Taylor, Topog. Stat. Dacca, D.E.P,, 
1840, 139-40 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 170 ; 641-2. 

Sen, Bept. Agri. 8tat. Dacca, 1889, 46 ; Duthie and Fuller, l.c. i., 377. The 
Pumpkin, White-gourd, Vegetable Marrow {var. ovifera), kumra or 
kumara, safed kaddu, lanka, kaula, kohala, petha, hhunga, etc. 

Leaves 6-pahnate, sinus broad and segment pointed ; petiole as long as the 
blade, the hairs of the lower surface h^dened into prickles ; corolla narrow 
towards the base and lobes erect ; calsur-segments linear lanceolate ; fruiting 
peduncle woody, strongly grooved, and marked with ridges. 
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The Tcumra is, inontioued in many of the ancient Sanskrit works, but v. 
and livniunaHu «eW/ei'a were possibly confused or not distinguished. The 
Punipldn is often mentioned as a native of America, though this opinion rests 
on Lindheimer’s observation “apparently indigenous.” Asa Gray {l.c. 333), 
commenting on that, says “no wild specimen has since been received from all 
tliat region (nor from any other),” It is grown in vegetable gardens through- 
out the greater part of India, and is often seen scrambling over the culti- 
vators’ huts. It is nowhere, however, extensively grown, and rarely as a field 
Galfcivation. crop. The following notes on Indian cultivation are taken mainly from Fir- 
minger {la. 171) In South India the improved custard and patty-pan marrows 
are delicious vegetables, but they only succeed when sown in the early rains. 
They should be sown in boxes or pans at the end of May. When the firsst pair 
of rough leaves appear the seedlings may be transplanted into richly manured 
pits, at 5 feet apart, in the kitchen garden. The hardier long-fruited varieties 
will succeed all through the rainy season. In Lower Bengal the seeds should 
be sown in the open ground about the end of October to middle of December, 
and the plants must have plenty of space to trail over. The best plan is to sow 
two or three seeds in pits 16 inches deep and &s many wide, filled with richly 
manured soil. If many seeds germinate, eliminate all except one. When the 
plants have formed about foxir of their rough leaves they will almost certainly 
be attacked by a red beetle, but if they can be preserved at this stage they do not 
seem to be liable to attack later. When they have set as many fruits as the 
vines will bear the flowers should be removed. The plants require constant 
and copious watering, and occasionally with liquid manure. The gourds must 
be gathered when tender, say in May-Jtme, as they rapidly become hard and 
woody. Both Taylor and Sen speak of the pumpkin as a garden and field crop 
characteristic of certain parts of Bengal. In the United Provinces the sowing 
of the seed must not be made before the end of February as the plants will not 
live in the cold season in that part of India. On the hills, sow in i\pril and the 
vegetable will be in season in July. Duthie says that in these provinces it is a 
garden, not a field crop. From Mussourie a scarlet pumpkin has recently been 
reported as brought originally from Kashmir. {Of. Journ. Agri.-Hort. Soc. Ind., 
1902, xii., 116-7.] 

As a field crop in Europe and America the pumpldn and vegetable marrow 
are grown 16 feet apart with 12 feet between the rows. Three seeds are de- 
posited in each spot, and 2 lb. per acre will therefore suffice. The yield on 
rich, well-manured vegetable soil is from 15 to 20 tons an acre. In India 
pjl. the seeds are preserved ; they yield a clear edible oil, supposed to be of medicinal 

value. The use of the fruit as a vegetable is of course well knowm, and the 
raw fruit is said to be an excellent food for cows. The fruits of several species 
of melon, gourd, etc., are candied and sold all over India both as a luxury and 
in medicme. Similarly the seeds of these fruits are largely used for flavouring 
certain preparations of Indian hemp, and the root for a nefarious purpose, 
viz. to make the preparation more potent {Rept. Ind. Hemp. Drugs Comm., iv., 
425, 491). [Cy. Prodzfce WorM, Feb. 1896; Planting Opinion, Fob. 5, 1898; Journ. 
Soc. Chem. indust., 1901, xx., 1003; Pharm. Journ,, 1901, 67, 253; Hanausok, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 369-70.] 

CUMINUM CYMINUM, Linn. ; FI Br. Ind., ii., 718 ; Phar- 
ii., 642-5. macog. lnd.,\i., 113-6 ; DutMeaml Fuller, Field and Garden Crops, pt;. iii., 
40; Dutbie, FI. Upper Gang. Pilaw, i., 397-8 ; Cooke, FI. Pres. Bomb., i., 573; 
Umbullipeu.,®. Cumin, zira, jiraha, ajaji, Icamim, zird, ziya, etc. This plant 
is more or less cultivated in most provinces of India, except Bengal and 
Assam. There is, however, fairly conclusive evidence that it is nowhere 
indigenous, though in several districts it would appear to b (5 so far natural- 
ised as to have been regarded as “ wild ” even, by competent observers. 

History. — Considerable confusion exists in Indian publications through the 
vernacular name zird or jird being given to both cumin and caraway (see Carum 
Carui, pp. 283-4). A similar mistake is made with regard to xif/eiia nufiva, 
Black Cumin (p. 811). (The authors of the Pharmacographia Imlica point out 
that ji7-d or /from*, the Sanskrit siames for cumin, as well as the Persian zhireh 
or zireh and all the Indian vernacular names, appear to bo derived from the root 
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jri and to allude to the digestive properties of the seeds). The true cmuiii is Substitutes 
generally regarded as a native of Egypt or of the Mediterranean regions, and 
according to Semler {Trap. Agrik., 1900, ii., 584) the best sort eoines from Malta. 

The historical records of the use of cumin, go back to early times. It was a 
cominon flavouring spice during the 17th century in England, as it still is in 
Germany ; it was extensively employed all over medieval Europe and was 
kno%vn even in the dark ages. With the Greeks its small size originated a pro- 
verbial reproach — kuminopristes (cmnin-skiiining). It is referred to in very much 
the same sense in St. Matthew, xxiii,, 23. In Europe, however, it has been dis- 
placed to a very great extent by caraway, but is largely used throughout India. 

The seeds (fruits) afford from 3 to 4 per cent, of an oil which has the sp. gr. of 

0'91 to 0-93. The oil is chiefly employed in Europe in the manufacture of liqueurs. LiaueuK. 

[G/. Gildemeister and Hoffmann, Volatile. Oils, 1900, 544-5.] In India consider- 
able importance is still attached to the medicinal properties of cumin, which is Medicine, 
held to be astringent and cooling. 

Trade. — The available information regarding the Indian acreage of this crop and prodnction 
the average yield are unf ortimately not sufficient to justify an attempt at estimating Imcie. 

the total production and consumption. The United Provinces and the Panj^b 
are the chief producing provinces. There is a large internal trade. Madras, for 
example, gets its supplies from Bengal. One of the earliest references to foreign 
trade in Indian cumin is that given by Milburn {Or. Gomm., 1813, i., 136). “ The 

plant,” he observes, “which produces these seeds somewhat resembles fennel, 
and grows in various parts of India, Persia and Egypt ; it is an article of trade 
with Surat. The seed is a kind of caraway . . . they are to be chosen fresh 
and of a greenish colour. There are several sorts of cumin seeds to be met 
with, but they are seldom imported from India.” At the present day the exports 
of cumin from India show a steady increase. Thus they were 11,304 cwt., 

Rs. 2,22,161, in 1899-1900; 17,385 cwt., Rs. 4,03,875, in 1903-4; and 22,308 
cwt., Rs. 5,00,535, in 1905-6. The modern traffic is almost exclusively from 
Bombay and Bengal, and the best customers are Ceylon, the Straits Settlements 
and British East Africa. The United Kingdom takes only from 20 to 60 cwt. 
yearly. But there is a considerable import of cumin across the N.W. land 
frontier and from Red Sea and Persian Gulf ports. The chief trade centres 
are Jabbalpur, Gujarat, Rutlam and Muscat. [G/. Paulus jSJgineta (Adams, 
transl.), iii., 203 ; Tavernier, Travels (ed. Ball), ii., 20 ; Birdwood and Foster, 

E.I.O. First Letter Book, 199, 317, 480.] 

CURCUMA, JLinn. ; FI. Br. Ind., vi., 209-16 ; Cooke, FI. Pres. D.E.P., 
Bomb., ii., 729-32 ; Prain, Ber^. Plants, ii., 104:0-2 ; Scitaminejs. 652-71. 

J. G. Baker has described (in FI. Br. Ind.) twenty -nine species imder tliis 
genus. Some ten of these are more or less of economic value and two of con- 
siderable importance. It may suffice, therefore, to give a few jottings regarding 
the unimportant economic species, under the present introductory note, and to 
thus concentrate attention on the two chief plants : — 

0. Atnada, Roxb., in As. Bea., 1810, xi., . 341 ; the Mango-Ginger, am-haldi, Mango-Gingcr. 
dmctdd, eta., which is foimd wild in Bengal and on the hills, the tubers being used 
medicinally and as a condiment and vegetable. 

C. aromatica, Sal/sb. ,• Cooke, FI. Pres. Bomb., ii, 730 ; Pharmocog. Jnd,, Yellow 
iii., 396-8 ; the wild or Coclfln Turmeric, Yellow Zedoary, jangli-haMi, ban- Zedoary. 
haldi, ambe or rdn-halad, etc. This plant, which is a native of Bengal, is practi- 
cally a substitute for the true turmeric, and was not distinguished from it 
by Arabian physicians. , Used medicinally by the Hindus in combination with 
astringents or with bitters and aromatics and exported to Europe for use as a ; 

substitute for turmeric in dyeing. It is chiefly grown at Alwaye, north-east of 
Cochin, and is also collected in Mysore, Wynaad, etc. The unpeelod root fetches 
Rs. 24 to 25 per candy of cwt. ^ I 

C. csesia, Roxb. ; the Black Zedoary, kdld haldi, is wild and cultivated in Black J 

Bengal and chiefly used as a cosmetic.' It is one of the two zerimbdds of modern Zedoary.. I 
Persian writers. [G/. Aitehison, Notes on Prod. W. Afghan, and N.E. Persia, 15 ; \ 

Pharmocog. Ind., l.c. 403-5.] [ 

C. cauUna, Graham ; the chavara, ckowar of Mahableahwar ; C. leucorrhiza, 1 

Roxb., of Bihar, often specially designated tikor or tikhur ; C. pseudo-montana, , ; 

Graham, the sindertvani or sindarbar of the Konkan ; and C. rubescens, Roxb,, 
of Bengal, are all said to yield arrowroot that is regularly eaten and which ; 
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becomes important in times of scarcity or is used to adulterate that of an- 
f/Hstij^ktiia. [Gf. Cooke, 1.0, 730.] 

Long and G. Zedoaria, Uosc.; Cooke, lo. 732. The Ibng and round Zedoary, hachura. 

Hound sati, shori, zuramhdd, uruk-el-Tcdfur, hich-chiticTc-Mzhangu, thanu-wen, etc. This 
Zedoary. plant is wild in the Eastern Himalaya and cultivated here and there throughout 
India. Roxburgh observed that it was a native of Chittagong, whence the 
Bengal supply was derived. The round zedoary of the shops is greyish- white 
and compact. It has a bitter and strong camphoraceous taste. The ^ long 
zedoary has the same odour and flavour. The red powder, ahir, used by Hindus 
at the HoU festival was formerly largely made from the rhizome of this plant. 
The powder is purified, dried, and mixed with a decoction of sappan-wood. The 
rhizomes constitute one of the most important articles of Native perfumery, and 
a tConsiderable supply is sent from Ceylon to Bombay, the price bemg about 
Rs. 20 to ZO per candy of 7 cwt. [Of. Ain-i-Ahhari (Gladwin, transl.), i., 104; 
Milburn, Or. Gomm., 1813, i., 293; Montgomery Martin, Hist. E. Ind., 1838, 
iii., 241-2; Paulus JEgineta (Adams, Comment.), iii., 434-6; Pharmacag., lx. 
399-403 ; Eirminger, Man. Oard. Ind. (ed Cameron), 1904, 378-9.] 


Indian 

Arrowroot. 

Habitat. 


Oultivatiou 
in Bengal, 

Trade. 


C. angustifolia, Bmh. ; Pharmacag., l.c. 405-7 ; Wiesuer, Die 
Rohst. des Pfianzenr, i., 612-3. Bast Indian Arrowroot, Narrow-leaved 
Turmeric, the tihhur, tikar, tanUr, tavahhira (tavakshiri), ararut-'ke-gadde, 
arariit-kishangu, kuna, etc. A native of the central tracts of India from 
the mountains of Bengal to Bombay and Madras and, according to some 
writers, of the N.W. Himalaya as well. It is particularly abundant in the 
Central Provinces, especially the Upper Godavari district ; a considerable 
trade in the tubers exists at Eaipur and Malabar. The arrowroot of the 
wild tuber is said to be largely prepared and traded in from Cochin and 
Travancore to Kanara (Malabar arrowroot). \Gf. Hanausek, Micro. Tech 
Prod. (Winton and Barber, transl), 1907, 46.] 

According to Madras experience the sets are planted late in autumn in 
properly prepared soil, are watered occasionally during the dry season, and 
ci'oppedin January. Owing to the dryness of the soil the tubers have, as a rule, 
to be dug up, not ploughed up, and this process is somewhat tedious. The 
yield on the prepared soil of the Sydapet Experimental Farm, Madras, was found 
ibo be 3,944 lb. of tubers, or 493 lb. of prepared floiir per acre. A plot cultivated 
in the college ‘Experimental Garden yielded at the rate of 7,600 lb. of tubers 
or 937|^lb. of flour per acre. In preparing the flour, the tubers, after being well 
washed, are pulped on a grater and the starch and fibre separated by the use 
of water. It is then strained through a cloth and the fibre thereby separated ; the 
starch is again washed, then sun-dried, and finally broken into fine flour. If 
sold at 4 armas per lb. the profit per acre would be about Rs. 400. The resulting 
starch is fine, and the best specimens of it have been even compared to the true 
arrowroot (Maranta arundinacea, p. 773), but the granules are flat and always 
stratified. Mr. Mbaran Chandra Chodhury in 1901 wrote an instructive note 
, describing the cultivation of this tuber in Bakarganj, which does not, however, 
differ materially from the Madras experience and results briefly indicated. 

A fairly large trade exists in tihhur or tanhir arrowroot all over India. It is 
used as a substitute for ordinary arrowroot, but regarded as loss desirable medi- 
cally. It is, however, a favourite article of food among the Natives, especially 
for children. The Travancore arrowroot is reported, to be not infrequently 
mixed with the starch of cassava or tapioca (Maniliot utilissima, p. 706). In 
Upper India it is said the starch of the sweet potato is sometimes employed as an 
adulterant, and in Bombay the colourless young tubers of the ordinary turmeric 
are mixed with those of this plant. Of the trade, though known to be extensive, 
no details are available. In Bombay, Malabar arrowroot is said to fetch from 
Rs. 3 to Rs. 4 per maund of 28 lb. 

The late^ Dr. Lisboa {Notes on Mahahleahwar and Other Indian Arrowroot- 
yielding PI. in Joum. Bomb. Nat. Hist. Soo., 1887, ii., 140-7) gives much useful 
information regarding this arrowroot. He would appear to think that much 
of the East Indian Airowroot of Western India (especially that of Mahableshwar) 
is derived from the tubers of nuehetiia tmuiuta, Baber. [Gf. Cooke, FI. Pres. 
Bomb., ii,, 728.] He then mentions as Substitutes and adulterants to the true 
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atrowi’OOt, in addition to CHiwtvma u.ngtmitfolla and V. psetid^-moniana, the 
following: — -Mstumu toi'tifostinf,, Schott., and Taecu pUinutifiaa, Forst. 

O. long’a, Linn. ; II. Br. Ind., vi., 214; DutMe and Fuller, Field B.E.P., 
and Garden Crops, pt. iii., 41, t. bxvii. ; Nickolls, Texthooh Trop. Agri., 658-69. 
248-9 ; Mollison, Textbook Ind. Agri., iii., 186 ; Mukerji, Handbook Ind. Turmeric. 
Agri., 1901, 369 ; Cooke, II. Pres. Bomb., ii., 732. Turmeric, haUi, halide, 
halada, halud, halja, manjal, pasupu, mannal, arisJiina or arshana, kahd, 
sance, hsa-nwen, haridrd (Sanslait = yellow-wood), and karkom (the Hebrew 
from which kurhum and Curcuma have been derived), (Lacaita, Appendix 
in Maw, The Genus Crocus, 1886, v.-xiii.), etc. Turmeric is regarded by 
some botanists as a native of India, but the finest qualities were introduced 
from China or Cochin-China. 

History and Eaces, — Ibn Baithar (1200, ii., 370), quoting a writer of the tenth 
century, says that the Persians call this root al-hard, and the inhabitants of 
Basra name it oZ-AwAiMm or saffron. Garcia de Orta (Coll., 1563, xviii.) gives 
its chief Indian names, and says that while abundant in Cananor and Calicut, it 
is only knowm in Persia and i^abia as obtained from India. He speaks of it as 
a form of saffron known to the Arabs as hahet. The Ain-i-Ahhari gives the prices 
of the qualities of turmeric, so that it was possibly as well known in India in 1590 
as it is to-day. The plant is nowadays extensively cultivated all over India for 
the sake of its rhizomes. There are two main conditions : one in which a fairly Two Forma ; 
soft rhizome is used as a condiment, being one of the indispensable ingredients ® 
in curries ; the other in which the rhizome is harder and much richer in colour, . * 

hence employed for dyeing purposes. Certain qualities of the rliizome are also ^ 

fairly largely prescribed in medicine. So very different are some of the so-called 
forms of turmeric that it has often been urged they must be produced from 
botanically distinct varieties, if not species, quite independently of c. louga. In 
European trade, for example, there are known the following : — ^China, Madras, 

Cochin, Bengal and Java. The first mentioned is the best. Cochin turmeric Oochin. 

is a globular tuber, and usually appears in market cut into slices. It is an edible 

tuber, and is possibly to some extent often c. unffustifoHu or c. psetuio-montmia 

rather than But according to some wrriters the special qualities of the 

dye rhizome are more a question of age than of specific distinctions. If left in “ 

the soil for a longer period, or if dried and stored for some time before being used, 

the tubers assume the dye condition. There are, however, special dye stocks 

known as loh‘1iandi-haladi, mcda-haldi, jowala-haldi and amha-haldi. These, very Ancient 

possibly, have been produced by the careful selection of centuries of cultivation. Oulttvation. 

The vernacular names of indigenous turmeric could easily have been transferred 
to an imported plant, just as the foreign arrowroot is displacing the indigenous. 

Cultivation,—!. Bengal. — The description of cultivation in Bengal Bengal, 
given by Roxburgh is held by most writers to be in the main applicable 
to the greater part of India. It may, therefore, be quoted here in full. 

The ground,” he says, “ must be rich, friable and so high; as not to soii. 
overflow during the rainy season such as the Bengalese about Calcutta call 
dancja. It is often planted on land where sugar-cane grew the preceding 
year, and is deemed a meliorating crop. The soil must be well ploughed 
and cleared of weeds, etc. It is then raised in April and May, according as 
the rains begin to fall, into ridges, 9 or 10 inches high and 18 or 20 
broad, with intervening trenches 9 or 10 inches broad. The cuttings or 
sets, viz. small portions of the fresh root, are planted on the tops Planting, 
of the ridges, at about 18 inches or 2 feet asunder. One acre requires 
about 900 such sets, and yields in December and January about 2,000 lb. 
weight of the fresh root.” From more recent publications it may be I 

learned that in Bengal two varieties are grown, the dAshi or country I 

and the Patna ; the latter is of a richer colour and gives a better outturn. ' ! 

The crop is often lifted the first year, but the produce is inferior both ! 

in quality and quantity to that obtained when left in the soil for a year Mouths’ Crop. I 
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and nine months. The cost of cultivation, which is in the main tfie same 
as that of ginger {Zihigiher officinale), h estimated at from Es. 7 to 
Rs. 15 per bigha (one-third of an acre), and the yield is variously stated 
at from 8 to 18 maunds. The former estimate (8 maunds) appears to 
refer to dried roots. Another estimate for Bengal {Ind. Planter, Feb. 14, 
1903) gives the cost of planting one Mglia as Bs. 22-8-0, and the net 
profit — allowing 16 maunds of fresh turmeric to the acre) as Rs. 25 -8-0. 
Banerjei {Agri. Cuttack, 1893, 102-3) speaks of Cuttack having three locally 
grown roots, collectively designated country turmeric, and one imported 
from the Tributary States lnio\vn as kuarpuria. Of the local forms dhmvna 
is most highly prized for its flavour, and like the gangakuria is long in 
shape, while the hadua is round. The last mentioned is strongly flavoured 
and discarded for cooking purposes. The kuarpuria is said to be often, left 
in the fields for five years before being dug up, and is sometimes manured 
with buffalo-blood. Mukerji says the outturn of turmeric boiled and 
dried comes to about 16 maunds per acre and of fresh ginger about 50 
maunds, but as much as 150 maunds have been sometimes obtained. 

2. United Provinces . — In these provinces the crop is very extensively 
cultivated in Kumaon and Garhwal and constitutes an important article 
of export from the lower hills. It is grown in jungles where nothing else 
can be raised, as well as in the open Duns and Bhabar. It is planted in 
April-May and gathered in November. The cost of cultivation is calcu- 
lated in Kumaon at Rs. 36 per acre, the crop being worth Rs. 75. In 
the Cawnpore district it is grown with ghuidn {Colocasla aiitiqiiorum) 
and requires abundant irrigation. It is planted in June and gathered 
in January, the yield being 2,000 lb. fresh roots to the acre. 

3. Panjab . — Turmeric is not often cultivated in this province, though 
in the Kangra district it is considered quite as remunerative as sugar-cane, 
and in addition only occupies the soil six months (May-June to October-- 
November). It requires much care and a liberal supply of manure. 

4. Bombay . — Mollison (l.c. 186) observes that there are two forms, 
the hard, highly coloured rhizome, used as a dye, and the large, soft, pale- 
coloured edible root. Turmeric, he says, does best in the medium Mack 
soil of the Deccan, especially where naturally well drained. In Gujarat, on 
garden lands, it is rotated with sugar-cane, ginger, onions, garlic, etc., 
or (as a subordinate crop) with ginger. Wheae mixed 'with yams it is the 
chief crop, and about 1,800 to 2,000 lb. of turmeric with 60f3 to 700 lb, of 
yams are required to plant an acre. If planted in May the crop may be 
collected in December-February, but neither the turmeric nor the yams 
are damaged by being left in the field after maturity till cionvenient, since 
in the Bombay Presidency turmeric enjoys a practical immunity from 
disease. Two crop-tests (1896) in Surat, of mixed turmeric and yam, gave 
an averageto thcacreof 14,200 lb. (127 cwt.) of green turmeric, worth about 
Rs. 1 per 60 lb., and the cost of cultivation per acre Rs. 159-8-0, thus 
leaving a net profit of about Rs.77 an acre, with the yams over and above. 

6. Madras . — In Coinibatore it is said that turmeric is grown with yams, 
maize, castor,' brinjal, etc., the rhizomes being planted on ridges in June- 
July and dug up in March-April. As a rule turmeric is not grown more 
than once in three years and is followed by rdgi and paddy. The cost of 
cultivation seems to be about Rs. 116 per acre and the produce from 
3,000 to 5,000 lb. of prepared turmeric (value Rs. 120 to Rs. 200) and of 
yams 6,250 lb. (value about Rs. 200), but the actual yield of each crop 
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wlien grown together is probably much. less. Of North Arcot, A. F. Oox 
{Man. N. Arcot, 1895, i., 276*'7) says that the plant occupies the ground 
for nearly a year. Ten maunds are sown to an acre and the yield is about Twelve^ 

200 maunds. When prepared as a condiment the root is called hari 
manjal (Tamil) and Jcura pasupu (Telegu), and when prepared as a dye it Yield, 
is saya manjal and saya pasupu. Buchanan- Hamilton {Journ. Mysore, Mysore. 
dc., 1807, i., 328-9 ; ii., 450, 469 ; iii., 85-6) gives a full account of the 
cultivation witnessed by him. 

The above review has been deemed desirable since no single person 
has studied province by province the production and yield of turmeric. 

It may have been observed that the yield per acre and the duration of the 
crop are matters of the greatest obscurity. This seems due to various 
sources of error : it is often a mixed crop ; the returns are given in maunds, Sources 
a measure that may vary from 82 to 25 lb. ; it is often not possible to 
discover whether the figures mentioned refer to dry or green tubers; and 
lastly, ignorance regarding the races of plant grown. It is difficult to 
believe that soil or difierence in methods of cultivation could account for 
a range of from 15 to 262 cwt. per acre. 

Preparation of the Rhizome. — Various systems of preparing the prepara- 
rhizomes for market appear to be in vogue. In Bengal they are cleaned, tion for 
stripped of the fibrous roots and heated gradually in earthen pots, the 
mouths of which are carefully closed by lids fastened with cowdung. The system, 
rhizomes are thus stewed in their own juice and freed thereby of the raw Khizomes 
smell. Afterwards they are dried in the sun, for nearly a week, being 
protected at night from dew. In some localities (especially Madras) the Madras 
rhizomes are boiled in water, to which a little cowdung has been directly 
added, this practice being believed to protect the tubers against insects, dried. ’ 

In the United Provinces the bazar-turmeric is prepared by boiling and tj. Pror. System, 
drying in the sun. In the Kumaon district the prepared roots are soaked Kumaon 
in lime-juice and water instead of being boiled anew. In the Panjdb the loak^in 
drying is done by artificial heat. Lime-juioo. 

Uses of the Turmeric. — ^When intended to be used as a dye the Dye. 
rhizomes are boiled a second time, powdered while still wet, and a decoction 
made of this paste with water. The history and properties of turmeric 
Dye have been very fully dealt with in the Dictionary and it is unnecessary 
to repeat the details here, though desirable perhaps to invite attention to 
recent publications. Formerly turmeric dye was very largely used in 
India at marriage ceiremonies, etc., but this practice has considerably 
declined of late. On ceremonial occasions it was also largely employed to 
rub on the skin, and is so used to this day. [Of. N. N. Banerjei, Monog. Dyes 
Benej., 1896, 15-6.] The dye is cheap, easily prepared and easily removed, 
but these conditions are also even more characteristic of aniline dyes, which 
consequently largely replace the old vegetable dyes. The principal use 
of the dye in India at the present day is as an auxiliary to such other .vumiiary to 
dyes as al-dye {MoHnda finetoria), safflower {Carthminrs), lac dye 
(Tachardia), etc., etc., and in the production of shades of green along 
with indigo. It is still fairly largely employed in calico-printing and in 
the coloration of Native-made paper. In Bengal it is extensively employed 
in dyeing cotton clothes, toys and other articles of soln pith (.ffischynomene 
aspera, pp. 29-30). In the United Preminces it is said to be more 
commonly used as a condiment than as a dye, and is as a rule grown along 
with Colocasia mitiqaorum. {Kadi, Monog. Dyes, U. Prov., 1896, 77). 

447 



CURCUMA 

LONGA 

Turmeric 


THE TURMBRIG PLANT 


Mordants, 

Olearing-acidS. 

India Test-paper. 

Medicine, 

Pood. 


Trade. 

Satara District. 



Countries to 
which exported. 


Mordants are rarely required with, turmeric since the dye attaches itself 
readily to wool, silk or cotton. Calcutta dyers, however, obtain a brilliant 
yellow by mixing turmeric vnthsajfi matti (carbonate of soda, p. 61). The 
use of borax (see p. 172) inKumaon is dependent on an important chemical 
feature of the dye. The dye is fleeting, but Fawcett {Monog. Dyes, Bomb., 
1896, 16) says that the colour can be made more or less fast by adding to 
the alum solution a preparation of pomegranate rind. The use of vege- 
table acids to clear dyes is common all over India, and these are often 
spoken of as making them permanent, though that is not so. Thus, for 
example, Duncan {Monog. Dyes Assam, 1896, 22-3) observes that in 
Cachar a light yellow dye is produced by boiling turmeric with a “ sour 
lemon-like fruit called thaiUcar.'^^ Alkalis deepen the colour, making it 
almost red, while alum purifies it. For this reason a common test in India 
for alkalis is paper saturated with an alcoholic solution of turmeric. The 
action of the alkalis turns the, paper brown. In Europe turmeric is still 
employed in dyeing compound shades of wool, usually in conjunction with 
orcMl (a purple lichen-dye from Boccella tinetoria) and indigo extract. 
It is rarely used on silk (Rawson, Gardner and Laycock, Diet. Dyes, etc., 
1901, 339). Lastly, turmeric is said to he employed in the adulteration of 
mustard and to colour varnishes. For the uses of turmeric in Medicine 
the reader is referred to the Dictionary or to the Pharmacogra'pJiia Indica, 
(iii,, 407-14), where also will be found a long discussion of the Indian 
ceremonial utilisations of the dye. As a Food adjunct turmeric is chiefly 
employed in curries, of which it is an indispensable ingredient, and in 
colouring food-stuffs, etc. The leaves are used as a condiment, especially 
with fish, which are wrapped up in them and then fried. 

The reader will find much useful information regarding commercial 
turmeric in Hanausek’s Microscopy of Technical Products (Winton and 
Barber, transl., 1907, 262-6), the appearance under the microscope of 
the various grades, their adulterants, and methods of examination of the 
same being fully exemplified. 

Production and Trade. — ^Recent returns do not show the total area 
under this crop. Mollison speaks of 6,300 acres as the Bombay por- 
tion in 1898, and the official statistics for 1906-6 show the area to have 
been 6,581 acres, of which 4,414 acres were in Satara district alone. Some 
years ago the total for all India was estimated at 56,500 acres, but the ex- 
tensive use of the tuber and the remunerative character of the crop would 
suggest that the total Indian acreage may be considerably larger than that 
mentioned, though, as stated, it is impossible to furnish the exact acreage. 

The exports of turmeric to foreign countries show considerable fluctua- 
tions. Miiburn (Or. Comm., ii., 542-3) gives the imports into England by 
the East India Company in 1806 as having been 422 cwt., valued at £1,052, 
and the duty £2 16s. per cwt. The Exports from India amounted 
in 1899-1900 to 48,000 cwt., valued at Rs. 5,78,199. In 1901-2 the 
figures were 82,436 cwt. and Rs. 9,40,215 ; in the following year they 
rose again to 126,076 cwt. and Rs. 9,87,677 ; but sank in 1903-4 to 68,234 
cwt. and Rs. 4,52,663; in 1906-7 to 62,246 cwt. and Rs. 7,08,967. The 
bulk of the trade goes to the United ICingdoin, the Straits Settle- 
ments, Aden, Ceylon, Germany, Arabia, Persia and Turkey-in-Asia. Of 
the foreign traffic Bombay contributed 33,477 cwt. in 1906-7 ; Madras 
16,231 ; and Bengal 11,988, but ordinarily Madras supplies more thaii 
Bombay. The total amount of turmeric exported coastwise in 1903-4 
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was 121,540 cwt., valued at Rs. 9,15,556, of whicli Bengal took 53,308 cwt. 
and Bombaj^ 43,661 cwt. ; tlie coastwise exports, kowever, have since 
fallen to 63,122 cwt. in 1905-6. The Bengal supply came from Madras 
and the Bombay from ports within its own presidency. Madras is thus Madras chief 
the presidency most concerned in the external supply, and Bengal the 
most dependent of all Indian provinces on external production. The 
total traffic by rail and river was in 1906-7, 641,662 cwt., against 
526,009 cwt. in 1904-5. The chief distributing provinces are usually 
Madras, Bombay and Bengal, and of the ports, Calcutta followed by 
Bombay are those most concerned. But the rail-borne traffic from Cal- 
cutta is a direct consequence of the large receipts by sea from Madras. 

With regard to commercial qualities, Semler (Trop. Mg'nVc., 1900, ii., 639) oommermi 
says that the best turmeric is considered to be the Chinese, especially Qualities. 
Formosan ; the next the Indian, produced in Bengal, Pegu, and Madras ; 
whilst. Bombay and Sind afford the worst qualities. As a rule turmeric 
is sold in Europe in powder-form, but if the solid be desired, the rhizome- 
fingers should be chosen big, hard, heavy and difficult to break, deep- 
coloured, with warm aromatic taste and a distinct aromatic effluvia. In 
these directions for selection, Semler practically repeats the advice given by 
Milburn in 1813 {lx. 642), but it is possible they are quite applicable to 
the modern trade. The price on the European markets varies from 12s. 
to 26s. per cwt. 

[(7/. Montgomery Martin, Antiq., etc., 1838, ii., 834-5; Taylor, Topog. 

Stat. Dacca, 1840, 139; Journ. Soc. Ohem. Indust., 1895, xiv., 1079 ; Woodrow, 

Qard. Ind., 1899, 479-80 ; Russell, Monog. Dyes, C. Prov., 11-5 ; Holder, Madras, 

3 ; Giles, Note on Karini Dyes ; Andrews, Ind. Text. Joum., viii., 69 ; Hurst, 

Bilk Dyeing and Printing, 84 ; Dutt, Mat. Med. Hind., 1900, 255-6 ; Thorpe, 

Diet. Appl. Ohem., 1900, iii., 886-9 ; Allen, Comm. Or. Anal., iii., 458-61 ; Soc. 

Ohem. Ind/uat., 1902, xxi., 1559-00 ; Greenish, Micro. Exam, of Foods and Drugs, 

1903, 286-7 ; Joret, Les PI. dans U Antiq., 1904, ii., 265; Blyth, Foods, Their 
Comp, and Anal,, 14;, 86-7, 141, 490 ; Leach, Food Inspection, etc., 1905, 350-3 ; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 262-6.] 

CYAMOPSIS PSORALIOIDES, JD€. ; M. Br. hid., ii., 92 ; B.E.P., 

Duthie and Fuller, Field and Garden Crops, pt. ii., 24-5, pi. xxxv ; Church, ii., 678-4. 
Food-Grains of Ind., 124 ; Mollison, Texibooh Ind. Agri., iii., 84-5 ; Duthie, Cluster- 
Fl. Upper Gang. Flam, i., 247-8 ; Cooke, FI. Pres. Bomb., i., 308 ; Le&u- 
MINOS.®. The Cluster-bean, guar, gauri, guvar, huwdra, kauri, kaclihur, 
kJiurii, dararhi, mutki, burn raher, pai-pdzoon. A robust annual pulse 
cultivated in many parts of India from the Himalaya to the Western 
Peninsula, and never found truly wild iu any part of India. 

Mollison mentions three forms met with in Kaira and Baroda Territory, yarieties 
viz. (1) pardeshi, sown sparsely amongst ifaftari/ cereals ; (2) aotkt guvar, growing 
eight to ten feet high and sown extensively in Gujarat. It is raised as a shade ghado Plaat. 
plant to ginger and the leaves are left on the ground as green manure ; in the 
garden lands of Surat it is grown with euemnbers, being planted in May and 
irrigated till the rains. The pods are used as a vegetable and served like French yegotable. 
beans^; (3) deshi, the common form with violet seeds, sownias an ordinary 
dry crop and extensively used as cattle-fodder. Duthie and Euller mention a xroddor 
form known as deo6and! totydm, which is often cultivated in the United Pro- 
vinces as a hedge or shade plant. They observe also that when the plant is 
cultivated as a vegetable it is grown on highly manured land near villages, but 
when raised for cattle-fodder is cultivated on light sandy soils. It is sown 
at the commencement of the rains and cut in October. The average yield of 
dry pulse is abo ut 10 maunds to the acre. Qudr is specially suitable as a green 
manure or green fodder crop owing to the amount of nitrogen: it contains and its 
comparative freedom (when young) from’ fibre. Church gives the nutrient ratio 
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of the dry beans as 1:1*7, and the nutrient value 79. In certain districts, such 
as Meerut, where this plant is regularly and largely grown as cattle food, the 
breed of animals met with is remarkably fine — a high testimony to the care taken 
of them. 

CYMBOPOGON, Spreng,, PI Min. Cogn. Pugil, 1815, ii., 14 ; 
Andropogon, Linn., subgen. Gymbopogon, Benih. d Booh., Gen. PI., iii., 
pt. 2, 1133 ; Hack., in DC., Monog. Plianer., 1889, vi., 592 ; PL Br. 
Ind., vii., 202-10 ; Stapf, Kew Bull., 1906, 302-64 ; GsAMiNEiB. 

I have decided to retain Cymhopogon as a separate genus instead 
of placing it under Airulropogon, but I confess to being influenced more 
by industrial than botanical considerations. While engaged writing the 
brief account that follows, of the Indian economic species, certain speci- 
mens were received at Kew, which necessitated a re-examinatidn of the 
genus or rather the sub-genus Cymhoptogon. Dr. 0. Stapf entered on 
this study energetically, and his report which has since appeared deals 
with the botanical aspects more thoroughly than can be attempted in 
this work. He has, however, most obligingly permitted me to consult 
him freely, and has done me the favour to read through the brief 
abstract of the subject here given, and to ofler useful suggestions. It 
may be said that the practical result of his studies is the definite 
establishment botanically of the plant that yields the Lemon-grass Oil of 
India as distinct from the Oitronella Oil of Ceylon. 

The present may bo described as a genus of grasses that contains some forty 
species, widely dispersed in the tropics, principally of the Old World, rare in the 
temperate regions, as also in America. The species that are of chief economic 
value are aromatic, but it would almost seem as if that property hadbeen acquired, 
or rather was dependent on environment for its existence or its intensity- There 
are four essential oils recognised by the chemist and in trade. These are Palmarosa 
(Rusa), Oitronella, Lemon-grass, and Ginger-grass Oils. While that is so, a few 
writers have aiSirmed that these are not necessarily the produce of separate plants, 
but may be a consequence of climate and soil or of methods of crdtivation and 
seasons of collection, or systems of preparation if not even degrees of adulteration. 
It is certainly the case that a species or variety that will yield the oil for which 
it is noted in one region, may not do so (or only to a very small extent) in another. 
But while enviromnent doubtless exercises a powerful influence, it seems certain 
that the properties recognised by the chemist can alone be secui'ed by the culti- 
vation of particular forms that are Imown to yield these. It accordingly follows 
that the selection of stock with this (as with all other cultivated plants) be- 
comes a question of supreme importance. In India one or more species of 
Ci/inbopogoH oocur from the extreme north in Afghanistan, Baltistan, Tibet 
and Sikkim, to the extreme south at Cape Comorin. And what is more sur- 
prising, some of the forms are dispersed from the tropical plains to the temperate 
alps. One exists in the vegetable gardens of the well-to-do from one end of 
India to the other (a few roots, at most, in each garden), the leaves being plucked 
and used in cookery (Firminger, Man. Gard, Ind,, 322). That particular plant 
appears, however, to flower very rarely, and it has accordingly not Jis yet been 
satisfactorily described. In the Dictionary I assumed, as others had done, 
that Atuit’opof/on DG., might be the Indian garden plant. The name 

fiti-ntutt suited its properties and popular reputation. De Candolle has no- 
where, however, described the plant to which ho gave that name, but Neos {Allg. 
Qartmzeit., 1836, 265) accepted A. citmtnH, oc. Recently a fairly extended 
cultivation of what is spoken of as Lemon Grass has taken place in Travancore 
and Cochin. The oil obtained from that plant has been pronounced different 
from and very much superior to either the oitronella of Ceylon or the rusa 
of the Deccan. The rapidly expanding trade in this Cochin oil has caused an 
inquiry to be instituted with a view to extending its cultivation in the West 
Indies. The oft-repeated statement that it exists in India both “ wild and 
cultivated ” is, however, distinctly misleading. In Ceylon c. xurtius might 
be spoken of as systematically cultivated, but there is no production of it in 
India for commercial purposes. 
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C. Martini, /Stop/, lx. 335-4:1, 359-60; Andropogon Martini, D.E.p., 
Roxb., and the A. Schosnanthus of most recent authors, but not of Linnseus ; i-j 248-52. 
FI. Br. Ind., vii., 204-5. 

This is the Eusa Oil plant of Northern, Western and Central India, 
which in European commerce has received various names, such as “ Pal- 
marosa,” “ East Indian Geranium,” or simply “ Indian-grass Oil,” 

“ Nimar Oil,” etc., etc., the inferior qualities being sometimes returned 
as “ Ginger-grass Oil.” The vernacular names are numerous, but since 
it seems probable that no form of C. Nardus exists as an abundant wild 
plant on the plains and lower hills of the region where the rusa oil is 
mainly produced, the names given in that country must be viewed as 
denoting the present species, except where they may embrace one or 
other of the forms of <7. Schmnanthus as well. In South India wild 
forms of both C. Nardtis and C. SchcenantMis are met with abun- 
dantly, and the vernacular names for the grass oils of that portion of 
India hopelessly confuse the species. It has been suggested that the 
most general name “ rusa ” or “ rusa-Tcatel ” (abbreviated into “ roshel ” ^ ^^ acuiar 
and rose oil) is in reality a corruption from “ rose,” seeing that the most 
important use of the oil is the adulteration or fabrication of rose oil. But 
as opposed to that view it may be mentioned that until very recently 
(if not even to-day) the people of India were not aware that the oil they 
sell goes mainly to Turkey to be used in admixture with rose oil. The Bose on. 
most general names are — rusa, rosa, rauns, rJiausa, rhaunsa, roinsa, rosTia- Sanskrit Xames. 
gavat, rohish, also gundhahena, mirchiagand, mircha, mahora, gandi, panni, 
chipara hhor, tikhari, tikadi-moti, etc. According to Dutt (Mat. Med, 

Bind., 271) and the authors of the Pharmacographia Indica (l.o. 657), 
it is bhustrina, bhutrina or Earth-grass of the Raja Nirghanta and is the 
rohisTia of the Sanskrit authors and the awrosa — ^the “ well flavoured,” and 
the su-gandha — the “ agreeable odour,” of recent classical writers. 

Varieties and Races. — It is a perennial grass plentiful throughout the Varieties, 
warmer tracts of India. There is no very direct evidence, however, of its 
being anywhere cultivated, though certain tracts of country are more or 
less protected and regularly leased out for the supply of the grass employed 
in the manufacture of the oil. There are six varieties of the species, de- 
scribed in the Flora of British India, two of which are Burmese plants not 
apparently utilised industrially, and a third would appear to be unim- 
portant. Stapf has raised to specific rank the following of these varieties ; 
but while the first mentioned afiords the true rusa oil, the others may be 
and in some instances have been used apparently for the same purpose : — 

(a) 0. Martini, stapf; A. Martini, Roxh., FI. Ind., i., 277 ; A. nardoidea, Nees 
(in part) ; A. paohnodes, Trin. •, A. Sohcmumthus, Liaboa, Journ, Bomb. Nat. 
ffisf. /Soc., 1889, iv., 120. 

This is the plant collected by General Martin in Ballaghat, Mysore, in 
1791-2 and cultivated by him afterwards at Lucknow. There are specimens 
of it in the Kew Herbarium from Kashmir, Panjdb hills, Simla, Almorah, 

Garhwal, Nepal, also the Black Mountaina, etc. ; of Bengal from Rajmahal and 
Singhbum ; of the Central Provinces, from Chanda district ; from Bombay ; 
from Rajputana ; and lastly from South India. 

(b) 0. csesius, stop/; A. eceahta, Nees (in part). The majority of the specimens 
of this form seen by me in the Kew lExerbarium came from South India. 

It is evidently the plant of wMch Herbert de Jager wrote, in 1683, that he 
found whole fields fragrant with it when travelling in Coromandel, and- of 
which he found the people of Goleonda preparing a perfume. 

■'S (®) polyneuros, stapf; A. veraicohr, Nees, in Wight, Gat. n. 1705; Lisboa, 

1,0. iv., 120; 1891, vi., 65; A. polyneuros, Steud, A South Indian plant, 
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but, mention is made of its having been procured from the Central Provinces, 
and of its existing in Ceylon. A specimen was sent from the Botanic Gardens, 
Niigtri hills, with|| a label bearing the following remark : — “ Wild on the 
grassy hills about Ootacamund and from which species the oil, shown as 
specimen No. 98, was obtained in Feb. 1902.” 

According to Forsyth (1827) the best rusa oil is obtained from the first 
few cuttings, and an inferior oil from the second crop of the plant. The authors 
of the Pharmacographia Indica (1893, 558) say the grass is called motiya when 
young and of a bluish colour, and soufiya when old and red-coloured. This 
view was also advanced by Lisboa, who speaks of the change from the bluish- 
green to the red inflorescence as a characteristic featm-e of the autumn in the 
country where the grass is at all abxmdant. It would thus_ seem that certain 
authors often uphold the opinion that the variety emsins is but the autumn 
condition of the variety Martin i, or perhaps rather that aa-fiius is the less robust 
condition found on dry soils as well as the autumn growth of Marti iH. In part 
support of that view I would point out that while many writers, including the 
original discoverer of the plant, speak of it as found on the dry hillsides, others 
repudiate that statement and say it is met with only in low-lying damp or marshy 
soils {Ind, For., 1901, xxvii., 602). On the other hand, the strictly botanical view 
of the above varieties is supported by the author of the Khandesh Gazetteer (1880, 
23), who says there are two forms which grow freely at Alcrani, the one with 
bluish flowers, called sophia, the other with white flowers, called motia j the 
oil from the last fetches the higher price. Duthie had two specimens sent to 
him by a correspondent in the Central Provinces, who strongly maintained that 
they were two distinct plants. 

Reasoning back from the chemical results, it would seem as if the varied 
qualities of rusa oil might all be obtained from one or from more than one variety 
of c. Marti ni, but that c. A’afttan, while it yields the varying qualities of ci- 
tronella oil, is not capable of yielding rma oil as well. The assumption that 
the South Indian cultivators are producing lemon-grass oil from the same plant 
as that from which they have recently begim to produce palmarosa {rusa) oil is, 
therefore, not correct. And what is even more to the point, the reputation of their 
lemon-grass oil, as rich in citral, will be destroyed should they take to mixing it 
with rusa. These both afford geraniol, the perfume for which they are valued 
by the soap manufacturers. [Gf. Gildemeister and Hoffmann, Volatile Oils, 132.] 

To the promising new industry in lemon-grass oil, definite knowledge re- 
garding the individual properties of the plants grown may be said to prepare 
the way for more rational efforts in production. As already stated, it is essential 
to enforce recognition of four distinct oils — Citronella, Lemon, Rusa and Ginger- 
grass, with varying qualities of each, and in consequence to recognise four distinct 
plants as aflording these oils. The present species is that which yields : — 

RUSA OIL.— Central Provinces. — The industry of preparing this oil, 
so far as can be discovered, is a comparatively modern one. No mention 
is made, in the list of court perfumes used by the Emperor Akbar in 1590, 
of any form of grass-oil. [Of. Ain’i-Althari (Bloohmann, transl.), 57.] 
The oldest detailed account of Indian rusa would seem to be that written 
by Forsyth {Trans. Med. and Phys. Soc. Calc., 1827, iii., 213-8) regarding 
the district of Nimar (Neniaur) of the Central Provinces — hence the trade 
name of Nimar oil. The grass, he says, is met with in frequent distinct 
patches in the greatest abundance along the foot of the Viiidhya hills in 
the vicinity of Gaum Ghat, and thirty miles farther west on the tableland 
of the same range near Nalcha, at which places only he believed it to be 
prepared to any appreciable extent. By about the latter end of August it 
begins to bud, and continues to flower in tolerable vigour till the end of 
October, during wliich period alone it gives out the oil in sulFicient quantity 
to cover expense and trouble of preparation. 

The oil is obtained by distillation. A wrought-irorj boiler is fitted 
over an earthen fireplace and surmounted with a head from which two 
straight tubes, from five to six feet in length and two inches in diameter, 
conduct the vapour into a couple of large copper receivers immersed in 
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cold water. At tlio, conclusion of tlie process the condensed fluid is poured 
into a large wide-mouthed vessel and permitted to stand for some time, 
when the oil may be sldmmed off the surface with a small spoon. 

The plant is cut across when it begins to flower and bound into coiiecUon^f 
small bundles or manifles, 250 to 300 of which are placed in the boiler 
and so much water poured over them as to leave a sufficient space for 
ebullition. The processbccupies about six hours, and there is a succession 
of attendants so that the charge is repeated about four times every twenty- 
four hours, and about one seer of oil is thus obtained. In passing through 
the hands of the traders this oil is largely adulterated with gingelly oil. 

From the various reports that have been published by the Forest De- 
partment it would seem that a great improvement has taken place, with 
a corresponding expansion of the production, in the Central Provinces. 

In the Annual Eeport of that Department for 1903 it is stated that the 
industry appears to be extending in Nimar, whilst it has been carried to Expandinpt 
Betul, Hoshangabad, Mandla and Seoni. It is then added that there is no • 

reason why it should not become an important industry. A. D. Bhote 
gives in the Indian Forester (1901, xxvii., 602) an interesting account of the 
Tusa oil industry of Hoshangabad. He says that 500 lb. of dry grass yield vieM. 

2 lb. of pure oil. Schinimel & Co. mention a case where 373 lb. of grass 
from Khandesh distilled in Bombay gave 1 lb. 5| oz. of oil. 

Bombay , — The production of this oil was fostered by the Muliam- Bombay, 
madan rulers of the Deccan, hence Khandesh oil came to be more spoken Khandesh ou. 
of than that of Nimar. Some writers in Europe would appear to have 
thought Nimar and Khandesh were one and the same place. \Gf. Sawer, 

Odorography, 46.] Speaking of the Khandesh industry, the Gazetteer 

affords useful particulars. It would seem that the original seat of the 

industry in that province was Pimpalner, but the manufacture has spread 

to Nandurbar, Shahada and Taloda. The makers are Muhammadans, 

who, at the close of the rains (about September), as the grass is maturing, 

buy it from the Bhils, stack it, and set furnaces on the banks of the brooks 

where wood and water are plentiful. The distillation pursued is in all 

essential points the same as that of Nimar, except that when the cauldron 

which serves as a condenser begins to vibrate, it is removed from the 

stream, emptied and reflxed. The fluid* from the condenser is stirred 

until the oil begins to form. To make very strong oil, the contents of 

the condenser are redistilled ; the oil which forms on the surface is nedistmation. 

then skimmed off and the distillate used as the water for a fresh charge 

of the still. The oil is packed in skins and sent over the Kundaibari Pass Packed in sidns. 

to Surat or via Dhulia and Mammad to Bombay. 

Berar. — Wliile touring in Berar (Bllichpur district in 1894) I devoted Berar. 
some attention to the rusa oil manufacture at Muktagiri, Four stills 
were found by me fitted into a furnace with their condensers submerged 
in a stream,. The plant used was C. 31artmi, Staff, found on the dry 
hilly slopes around the distillery. The crop had been cut and stacked, Distniation. 
pending the termination of the rains. During the time of my visit in 
December it was being distilled. The flowering tops had been cut and 
tied into fuUs or bundles, each containing from 60 to 80 stalks ; five 
of these were tied into a larger bundle ; 20 of these larger bundles were 
counted as 100. Into the boiler from 230 to 350 fulis were placed, and 
packed transversely. Over this was poured four kerosene tins of water. 

Each charge was said to yield Slohatahs, or one-fifth seer of oil. The dis* yield of ou. 
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tillate (or fluid obtained from the condenser) was decanted on cooling, 
the water being allowed to strain off slowly, and thrown away, and thus 
not used a second time as in KEandesh. But before decanting, the owner 
skimmed off with a feather certain globules of oil that had formed on 
the surface. This was said to be the finest and most highly valued oil, 
and though troublesome it was profitable to remove it by itself even 
although only a few drops were obtained from each distillate. After 
the greater proportion of the water had been strained off, the mixed oil 
and water was placed in a clear glass bottle, and, the hand being held 
against the mouth, it was inverted. The water was then allowed to 
gradually escape, and the oil thus purified. It is at first dirty brown in 
colour, but clears as it is kept. According to the estimate made by me 
on the spot, from the data furnished by the owner of the distillery, the 
cost of worldng each still, including labour, rent of land, hire of apparatus, 
etc., would be Es. X-12 and the net profit Es. 1-10, even were the oil sold 
pure ; but it is largely adulterated with kerosene oil. It is sold at about 
Es. 9 a seer (2 lb.) I was told that Jamod, in Akola, had the best name 
of all the localities in Berar for its rusa oil. 

Madras . — ^Mention has been made in the concluding remarks under 
€. polyn eu7H>s (above) of a new supply of what would appear palmarosa 
oil having been organised in South India. But let it be here repeated 
that Stapf regards that as a distinct species, and, therefore, very possibly 
the oil may have distinctive properties of its own, though classed in trade 
as a quality of rusa or in some cases of lemon-grass. The subject will be 
found dealt with more fully below under the trade of lemon-grass — C. 
flexuosus. Instead of being exported from Cochin along with the 
lemon-grass oil, this is conveyed to Bombay and shipped from there to 
Europe and America, in direct competition with the Khandesh and Nimar 
oils. This has so materially increased the supply that a serious decline 
in the price paid has taken place. Schimmel & Go. {Semi-Ann. Reft,, 
May 1904, 54) say, “ The producing districts have been extended so largely, 
that it is difficult to arrive at a proper estimate of the market, and it is 
an extremely difficult matter whether to advise buying at present low 
prices or not.” “An excellent selection of qualities of so-called East 
Indian geranium and palmarosa- oil of the last harvest is available, and 
is quoted lower than at almost any previous time.” It seems fairly certain 
that the increased production and high-class degree of oils offered is the 
direct result of the South Indian supply, and of the endeavours of the 
Eorest Department in the Central Provinces. 

Properties and Uses of Rusa . — ^According to Gildemcister and Hoff- 
mann {Volatile Oils, 281-5, 433-4), the chemical examination of Eusa oil led 
to the discovery of geraniol, which is present in good qualities to the extent 
of 76 to 93 per cent., the greater proportion in a free state. Of cHronclIa, 
if present at all, there are traces only. It is thus an oil widely different 
from that obtained from C, JVarduSf the citronella. It is a light-oolomred 
oil, soluble in three or more parts of 70 per cent, alcohol. Its saponification 
number lies between 20° and 40°, but after acetylisation between 230° 
and 270°. It is frequently adulterated with various fatty oils, as also 
with turpentine and kerosene, which latter lowers the specific gravity 
while the fatty oils raise it. 

It is chiefly used for admixture with rose oil, and, since it does not 
solidify by cold, it prevents the crystallisation of the rose oil. Sawer 
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and others tell us that it is redistilled in Paris, and in Turkey is subjected 
to a special treatment which appears to render it more fit to mix with 
atta of roses without betraying its odour ; this consists in shaking it 
with water acidulated with lemon-juice, and then exposing it to the smi 
and air. By this process it loses its penetrating after-smell and acquires 
a pale straw colour. This was originally explained by Mr. Baur of Con- 
stantinople. It may, in fact, be said that the traffic in palmarosa oil 
is very nearly entirely for the production of cheap atta of roses, and hence 
purchasers of that article require to deal with firms that will give 
a guarantee of its purity, should they desire to possess the expensive atta 
of roses, [Of. Gildemeister and Hoffmann, lx. 433-5.] 

Indian Trade in Rusa. — It has already been stated that the traffic in Trade in 
this oil is mainly to Europe and from Bombay. Formerly it was shipped Busa. 
to Red Sea ports and conveyed by land-routes, mostly md Cairo to Con- 
stantinople and thence to Europe. Hence it came to bear the absurd name 
(now happily discontinued) of “ Turkish Geranium Oil.” It is nowadays 
shipped direct from Bombay to Europe, but in Bombay it is assorted and 
deposited within large tins or copper vessels of 100 to 200 lb. capacity. 

These are surrounded by a network of ropes, but are not placed within 
boxes. It has been estimated by Mr. Bhote and others that the annual 
exports from Bombay come to something like 50,000 lb. In the modern Exports, 
trade Ellichpur in Berar has become one of the chief towns of Northern 
India, from which Bombay draws its supplies. But that estimate must 
very possibly refer to the produce of Bombay and the Central Provinces 
alone, since the actual exports in 1902-3 were returned at 125,595 lb. The 
difference is possibly a direct evidence of the immense supplies being 
nowadays derived from South India. Of these exports, France, Germany, Countriss to 
the United Kingdom and the United States are the receiving countries, 
mentioned in order of importance. 

The value of the essential oils exported from Bombay (chiefly rusa oil) Prices, 
was returned as follows : — 1899-1900, Rs. 2,78,005 ; 1900-1, Rs. 3,41,670 ; 

1901-2, Rs. 6,10,783; 1903-4, Rs. 5,38,774; 1906-7, Rs. 3,19,949. At 
the prices presently ruling, palmarosa oil is sold wholesale at 3a. 9|d. a 
pound, and ginger-grass oil at 2s. 3d. 

C. Nardus, Bendle, Welw. Cat. African PI., ii., pt. i., 155 ; Stapf, D.E.P., 

Kew Bull.i 314-8, 354-6 ; Andro'pogon Nardm, Linn., FI. Br. Ind., vii., 247 - 9 . 
205. 

As recognised by modern botanists this is a protean species, since it 
has been made to embrace some ten varieites. Stapf has, however, come 
to the conclusion that it is perhaps more expedient to treat the follow- 
ing as distinct forms : C. Kardus, Bendle, O. conferfdflorus, Stapf, 

€. flexuosus, Stapf, and (7. citratus, Stapf. For the purpose of this Associated 
work it would seem sufficient to group them together, treating the first species, 
as more especially the commercial plant. Thus constituted it occurs 
throughout the hotter parts of India, Burma, the Malay Peninsula and 
Ceylon, and is distributed to tropical Asia, Africa and Australia. But it 
would almost seem as if some at least of the better-known oil-yielding 
forms had (as'^cultis^ed plants) originated in the Malaya, since even in 
Ceylon citronella is admitted to be different from the undoubted indigenous 
stock. In India no form of C, Wardus (other than the allied C. citratus) 
existed until quite] recently in a state of systematic cultivation. In any 
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efEort at extended production it would, therefore, seem essential that 
separate attention he given to the forms of this and the allied species as 
established by Stapf, namely : — 

(«) C. Nardus proper. The Citronella Grass. The first definite account of 
this grass M>-ould appear to be that given by Grimniius {Ldboraf. Zeylon.), an 
author who died in 1711 but who mentions the oil made from citronella. Stapf 
remarks that he is unable to distinguish the different kinds of Ceylon 
citronella, but in his opinion all the cultivated races have been derived from 
V. emtfe.rtiflot'HS, Stapf. 

This is the pangiri maana grass of Ceylon, and is there only known in 
cultivation. It now seems possible that many of the vernacular names 
given in the Dictionary under this species belong in reality either to the 
plant given below as c. flexitomis or to one or other of the forms of c. Mas'Uni. 
The present plant does not appear to have been known to the Sanslsrit, 
Arabic or Persian medical writers. It owes the botanical name very 

possibly to a confusion. Linnseus assumed {Mat. Med., n. 32) that it was the 
naj'd of India : it was early known in Europe as spica indica or spigo nardo. 
But it is surprising that there is no very distinct early record of the wild plant 
having been systematically distilled in South India as €. Martini is in the North, 
although it is probable that Ainslie may be alluding to it, since botanieally 
the cultivated stock would appear to have been derived from a plant that is 
wild in South India. 

CITRONELLA Cultivation in Ceylon. — It is cultivated chiefly in 
Ceylon and Malacca. Winter {Chem. and Drugg., lii., 646) — one of the largest 
distillers of citronella oil — says there are two varieties. These are (1) a 
form known as lana hatu, which appeared natural!}?' in 1886 ; and (2) 
another, known as maJia fanigri, which represents the older stock — a 
more delicate plant than (1). There is no specimen in the Kew Herbarium 
specially labelled as m.a}ia 'pangiri, but there is one of lana hatu. This is 
C. Xifpdnspiop&t, but it is attacked by a form of JJstUugo or Smut — a 
parasitic fungus — that lives within the tissues of the plant throughout its 
life, and may thus possibly influence materially the yield of the essential 
oil. This might (if so desired) be completely eradicated by the seed being 
previously washed in water at a temperature of 120° F. In the Administra- 
tion Report of the Royal Botanic Gardens, Ceylon, for 1903, mention is made 
of the appearance of Ergot {Claviceps) as a disease on the maana grass. 

It is said that the lana hatu is the most widely distributed form of this 
species and can be produced on soils of a much poorer quality than those 
required for the onaTia pangiri. The plantation once established needs 
little attention further than to cut the shoots systematically so as to prevent 
flowering. There are two seasons, the first and principal in July and 
August ; the second from December to February. The yield averages from 
16 to 20 bottles (according to some writers 22 to 28 lb.) per acre for the 
first crop, and 5 to 10 bottles (7 to 14 lb.) for the second. But with age 
the plant yields less and less, so that by fifteen years the plantation has to 
be renewed. The yield also varies greatly with seasonal conditions. In 
the Ceylon report above mentioned particulars will be found of test ex- 
periments on the yield of different forms of the plant, as also different 
seasons of collection. The variability will be seen to be remarkable, es- 
pecially the lower yield of the indigenous as compared with the introduced 
and cultivated forms. 

In Ceylon the distillation is accomplished by direct steam without the 
addition of water to the grass. A charge of dry grass is distilled in about 
six hours, and the exhausted grass, after being dried in the sun, is used as 
the fuel for the works. Citroneilal is the principal bearer of the citronella 
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odour. The lana hatu variety yields an oil th.at contains dfronellal (28‘2 
per cent.), is relatively poor in geraniol (32*9 per cent.), afiords methyl 
eugenol (8 per Cent.), and has a high specific gravity. It constitutes the 
bulk of the citronella oil of commerce. The oil of maJia pawg-iri contains 
50’46 to 55*34 per cent, citronellal, 38*15 to 31*87 per cent, geraniol, and 
only 0*78 to 0*84 of methyl eugenol. The low percentage of the last-men- 
tioned substance accounts for its low sp. gr. The maha fangiri is the 
first quality, and is often in trade called “ Singapore Citroneila,” while First Quality, 
the lana hatu is the second quality. Citronella is mainly in demand by 
the soap manufacturers on account of its geraniol, one of the chief con- 
stituents of rose oil. 

. Trade in Citronelia.—Thn traffic in this oil first attracted attention Trade, 
about 1887, when the exports from Ceylon were returned at 551,706 lb. ; in 
1890 they became 909,942 lb. ; in 1895, 1,182,255 lb. ; in 1900, 1,409,056 lb. ; 
in 1901 they stood at 1,430,1681b. ; and recently (1902) suffered a serious Decline in 
decline to 1,294,7501b.; and in 1903 still further to 1,062,694 lb. But 
the decline in the production has caused a satisfactory rise in the price Rise in Price, 
from 9d. to Is. 2d. per lb. Schimmel & Co. say the demand at present 
exceeds the supply, and that a decline in the price is inconceivable. The 
oil goes mainly to England, America, Germany and Australia. The industry 
centres ohiefiy in the southern parts of Ceylon, where there are said to be 
50,000 acres under the crop, and over 600 stills at work. As compared with 
this the production in Singapore is reported hardly to exceed 30,000 lb., Singapore, 
obtained from about 2,000 acres. 

The Ceylon traffic has suffered, however, ver3>* greatly through adultera- Adulteration, 
tion with kerosene, fixed oils, and more recently alcohol, as also in conse- 
quence of overproduction. Of late the vigorous development of the Over production, 
cultivation in Java and the rise of the Travancore industry in lemon- Java, 
grass oil are circumstances that have operated unfavourably on Ceylon 
production. Mr. Bamber (the Ceylon Government Chemist) has in- 
terested himself in this subject and has invented a process by which 
the adulteration of the oil that is being exported may be readily and 
effectively detected. Satisfactory endeavours are being made by the 
Ceylon Government to improve the methods of production and manu- 
facture presently pursued by the Natives and to discountenance if not 
to check adulteration. 

(b) C. flexuosus, Sfa/jf. The Malabar or Cochin Grass. This is the Lemon- Malabar or 
grass plant of Travancore. Stapf draws my attention to the fact that an Cochin 
excellent figure of this plant was given by Rheede {Hort. Mai., 1703, xii., Grass. 

107, t. 67), who calls it kodi-puUu. It is the ginger-grass oil {aukkanaru pillu) 
of some writers, such as Ainslie {Mat. Med., ii., 401), spoken of as procured 
from the Courtallum hills and from Tinnevelly district. It has been dis- 
tributed by Wight to herbaria under the name . 1 . fioxHoattH, Nees {Steudel. 

8yn. Pl. 1856, 388). 

LBMON-QRASS OIL Cultivation . — Very little of a definite and trust- Travancore 
worthy nature has been published of the production of this grass as distinct 
from several others that are known to be grown. Every writer on the ^ * 

subject of the grass oils of India speaks of Lemon-gbass Oil as being used 
by the Natives of India in the treatment of rheumatism and cholera. It Modioinai oil. 
seems fairly certain that these passages have little to justify their retention 
under the present plant except where they make exclusive reference to the 
extreme South of India, and especially to the Travancore and Malabar oil. 

[0/. Gildemeister and Hoffmann, VoilatUe Oils, 1900, 286 ; Wiesner, Die 
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Eohat. des Pftanzenr., W)^, ii., 577, etc.] But wHle the greatest possible 
obsciirity has prevailed as to the botany of the Indian lemon-grass oil 
])lant, the chemical identity of the oil has been fully established. It was 
first made known in 1888 that the most interesting feature of lemon-grass 
oil was tbe large percentage of C/fra/ that it contained. This has been 
variously stated at from 70 to 80 per cent., and inferior or adulterated 
samples 40 to 50 per cent. It is employed in the manufacture of artificial 
perfumes such as the violet known as lonone, and like all the other grass 
oils is utilised mainly in perfuming soaps. The demand for lemon- grass 
oil has increased with surprising rapidity, and given to South India a new 
industry of considerable promise. The Travancore area may be described 
as the slopes of the mountains to the north of Anjengo, close to Quilon. 
It would now appear the plant is both wild and cultivated. The hillsides 
are said to he fired in January to burn down the old and useless grass. 
Six months later the fresh crop is ready to he cut : by that time the country- 
side becomes dotted all over with furnaces and stills. During J uly, August, 
September and October operations are continuously maintained, but 
there would appear to be no second crop. Speaking of the more recent 
Cochin industry, various public newspapers have afforded a few particulars. 
Mention is made, for example, of Mr. Barton Wright having leased large 
tracts of lemon-grass land in Waluvanad and Ernad of Malabar and built 
a distillery on the most improved plan. The Moplahs are said to recognise 
twenty-seven forms of the wild plant, of which five only are of commercial 
value and one is cultivated and never flowers. The wild plants are of 
necessity forms allied to C. Nardtis. Whether they all yield the same oil 
is doubtful, the more so since the allied form of C. Nardiis all yield per- 
fectly distinct oils. 

Indian Trade in Lemon ‘^rass OIL — ^In recent returns we read of a 
new trade in rusa oil from South India to Bombay. As already ex- 
plained, that is distilled from a wild plant, possibly C. 3Iartdni, mr. 
]>olj/neuroSf and unless it be used as an adulterant is perfectly 
distinct from the lemon-grass. Schimmel & Co. (Semi- Ann. Eept., 
May 1903, 42), speaking of the lemon-grass oil, say, “ It may be taken 
for granted that this new source of supply will in future form a strong 
competitor, and that the prices will permanently remain low, which 
would promote the consumption. At the present values the article 
will have all the more interest for the soap manufacturers, as the parcels 
which have appeared on the market were chiefly of such a fine quality as 
had not been met with last year.” It would thus seem certain that' the 
aromatic grasses of South India (like those of Ceylon) yield at least two 
perfectly distinct oils; — ^rusa and lemon, and that the traffic in lemon- 
grass has become an important one. This may be indicated by the fact 
that the wholesale price has increased from about 2s. a pound in 1891 
to 9s. 6d. (7|dl. per oimce) in 1904. The chief commercial centre is 
said to be Trivandrum, and the exports are made from Cochin and Quilon. 
In 1891-2 those came to 1,450 cases, in 1896-7 to 3,000 cases ; the subse- 
quent years were as follows 1899-1900, 2,792 cases ; 1900-1, 1,933 ; 
1901-2, 2,322 cases ; and in 1902-3, 2,807 cases. But according to local 
reports the outturn of the last-mentioned year came to something like 5,000 
cases, each containing twelve bottles of 24-oz. capacity. The statement 
is frequently made that the price paid for this oil has been forced up to an 
extent that greatly interferes with increasing demands. 
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(o) C. citrate, Siapf, Kew Bull., 1906, 322-30; Andropogon Schcenanthus, Linn. 

Syst. (lOthed.)) 1759, 1304, ;Sp. PI. note; Boxb., FI. Ind., i., 274-5; Dalz. and 242-4. 
Gibs., FI. Bomb., 1861 (suppl.), 99; A. citratua. Trim. <& Hooh,, Handbooh FI. ’ 

Geyl., V., 246; Bidley, Journ. Boy. As. Soo. (Straits Branch), 1891, 3. Lemon- 
grass of Indian vegetable gardens. This is the oU-cha, nili or lili-cha, hirva-clia 
{=green tea), vdshanap-pulla or vdsatia-pillu, nimma-gaddi, dgya-ghds or agin ghds. 

The name cJia (tea) is doubtless Ghmese in origin but has been used in India for 
centuries, and indicates doubtless the use of the leaves as a flavouring ingredient 
with tea. The employment of such terms denotes, however, recent loiowledge — or 
rather European knowledge of the grass. It is thus the edible lemon-grass or Indian 
verbena of Europeans. 

Stapf informs me that he makes the sereh of the kitchen gardens of the 
Malays, which is identical with the Lemon-grass of Singapore, correspond with 
the vegetable garden plant of India. It was probably first mentioned by Franc. 

Martinellus (1604), and the earliest unmistakable description of it was given by 
Eusebius Nieremberg {Hist. Nat., 1635, lib. xv., ch. 19, 343), who called it tanglat, 
a name still in use in th6_ Philippines. It is next mentioned by Bontius (Hist. 

Nat. et. Med. Ind. Or. in Piso, Ind. JJtri. re Nat. et Med., vi., 148), but Herbert do 
Jager in a letter to Bumphius, published by Valentini {Hist. Simpl., 1732, 392), 
points out that Bontius was wrong, and that Schoanntifiitis does not grow in 
Java; Jager calls the plant sire, and this is apparently the first occurrence of that 
name. Bumphius, in a letter to D. W. ten Bhyne, also employed the name 
sires but added that it might bo called the sterile Indian MctimnaHih-ns in order 
to distinguish it from the Arabian {Herb. Amb., v., 181, t. 72, f. 2). Sam Browne 
{E. Ind. PI. in. Phil. Trans., 1702, xxiii., 1251-2) remarked that this grass was in 
his day used by the Portuguese women at Fort St. George, but was little esteemed 
by the Natives. It was met with in gardens near the sea coast, and had 
been introduced from Batavia about 1666 a.d. Lemon-grass was conveyed to 
England by Sir Joseph Banks in 1786. Boxburgh gave Sf iicenantUus the 
Bengali name of gandha-bend, but the description and the drawing made by hhn 
leave little doubt that the plant in question was the present variety of XatHitift. 

Culinary Lemon-grass . — ^From the observations already made (see p. 

450) it may be inferred that hitherto the very greatest possible obscurity 
has prevailed regarding the botanical sources of the lemon-grass oils of 
modern commerce. Before having seen Stapf s interesting report I had 
written that if not a perfectly distinct species (for which the name 
eif ratlin had been accepted in the Dictionary and might with advantage 
be continued), the present plant would prove one of the many races of 
C. JNardtin. Apart from the fact that there is a plant widely cultivated 
in Indian gardens which is generally designated lemon-grass (Lisboa, 

Bomb. Grass, 1896, 87), and that a grass oil (named lemon-grass) is in South 
India obtained from a wild and apparently distinct plant (see C. fieocuosus 
above), there is the still further surprising circumstance that the trade 
.recognises “lemon- grass oil ” as produced in Ceylon in addition tocitronella. 

[Gf. Gildemeister and Hoffmann, Volatile Oils, 288-9; Ann. Rept. Roy. 

Bot. Gard. Ceylon, 1903, 15,] It would thus appear that the Ceylon 
planters have for some ‘ time been regularly growing the lemon-grass 
oil plant. 

To obviate possible confusion between the edible lemon- grass of India Kaiabor ana 
{C. citralus) and the lemon-grass oil of Malabar (C. ftexiiosus), 

Stapf uses for the latter the name Malabar or Cochin grass. Unfor- 
tunately, however, lemon-grass oil is by no means exclusively obtained 
from Malabar, and “ lemon-grass ” is Kkely, therefore, to be continued 
to designate the oil in commerce, irrespective of, the local Indian usage 
mentioned. But has it been proved that the lemon-grass {€. citratus) 
might not itself afford, or that it is not actually affording, an odor- 
iferous oil ? It is understood that the lemon-grass oil of Ceylon is less 
valuable than the lemon-grass oil of Travancore. But has it been definitely 
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proved that both these are obtained from one and the same species, 
the differences being climatic, not racial 1 In other words, has it been 
established beyond dispute that the peculiarities in the grades of lemon- 
grass oil denote the species of plants used ? With such uncertainty it is 
perhaps permissible to think that at least some of the grades of lemon-grass 
oil are obtained from the culinary lemon-grass — the oleum sir ee of Lochner 
{Ephem. Acad. Nat. Cur. Cent., 1717, v-vi., app., 157) ; and if this be so 


the name must be retained. 

The extraordinary anomaly is thus presented of an important plant, 
such as O. citratuSf known possibly to a large number of the inhabitants 
of India and Ceylon, not having been systematically studied. This subject 
should, therefore, commend itself as worthy of attention to those who may 
have the opportunity of contributing either new material or fresh infor- 
mation. 

oooL? Rumphius says the leaves were used in cooking fish and in flavouring 

°° wine, but he throws doubt on the roots being medicinal. In India as 

a whole (excluding the modern Travancore and Cochin industry) the 
Culinary Lemon-grass does not appear to be distilled. Wallich {Pi. As. 
Ear., 1832, hi., 48, t. 280) under the name Amlroxiogon Bchmnanthm 
gives an illustration of what is possibly a distinct species but which has by 
Haokel, followed by Hooker, been treated as A. Nardus, Linn., var. 
(jrandis, and with that East Himalayan plant Wallich has associated 
the economic information of the garden lemon-grass. He quotes, for ex- 
ample, from Fleming (As. Res., 1810, xi., 156), who says, “ Many Europeans 
liemon Tea. Tj^th whom tea does not agree, use, instead of it, the infusion of this plant, 
to which they have given the name of lemon grass.” Dr. Wallich then 
adds, “ Dr. Maton, one of the Vice-Presidents of the Linnean Society and 
Physician Extraordinary to the late Queen Charlotte, tells me that he has 
repeatedly been treated with a dish of lemon grass tea by Her Majesty, 
who used to be very fond of it, and was supplied with the plant from the 
Royal Gardens, Kew.” “There are few people,” Wallich concludes, 
“ who have experienced the influence of an Indian climate, who have not 
found benefit from the wholesome and refreshing beverage prepared from 
this grass.” It might almost, however, be said of India, as it can certainly 
be said of England, that Queen Charlotte’s lemon tea has become completely 
Used with forgotten. The lemon-grass is occasionally added to certain soups or used 
while cooking fish and curry, but as affording a refreshing beverage it is 
unknown to the people of india to-day. 

Lastly, in this place mention may be made of Mrs. Lisboa (Joiirn. 
Bomb. Nat. Hist. Soc., 1889, iv., 123) having figured and described a new 
Lanowii species, viz, Cgmbopogo-n, odoratus, found wild at Lanowli, Poona, 

Scented Oil. which is Said to yield an oil “ soft, sweet and more agreeable than that of 

€. MaHhii.” It is thus evident that even if €. citratus be excluded 
from consideration as an odoriferous oil-yielding species, there are very 
possibly several distinct plants that afford oils, many of which arc treated 
as lemon-grass oils. 

[Of. Sawer, Odorogr^Jiy, 88-9 ; Eharmacog. Ind., iii., 567 ; Wiesner, Die Rohat. 
t?es JP/Zanxewn, 1903, ii., 577 ; IFestem /Stor, Sept- 1901; Y earbooh of Pharmacy, 
1900, 162; 1901, 55; Ohelm. and Drugg., 1901, 864; 1903, 507; 1904, 179-82; 
Trop. Agriat., 1901, 69, 199; 1902, 473 ; 1904, 631; Bull. Econ. LAndo-Ghine, 

1902, 867 ; Der Tropewpfkmzer, 1902, 196, 425 ; 1904, 321 ; Broe. Ghem. Soc. 

1903, xix.. No. 273 ; OJiem. News, 1904, 21 ; Journ. Ghem. Soc. Induat., 1903, 
1305; 1904, 76, 694,3 
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Ginger-grass 

O. Sehcenanthus, S'preng. According to Stapf (Lc. 303-13, 

352) there are at least two fairly distinct plants commonly assigned 
by authors to Andropogon ScJic&nanthus, Linn. These are as 
follows : — 

(os) C. Schoenanthus, Spreng., PI. Pugil., 1816, ii., 15 ; A. laniger, Deaf., PI. 

^<Zan«., 1793, ii., 379 ; J5r. Iwd., vii., 203 (in part). 

Ginger-grass. — This is the Bchoenus, Schcenanihus, or Squinanthus, Q-inger- 
and to some extent also the Juneus odoratus, etc., etc,, of Greek and Roman grass, 
writers, as also of most of the early writers on Materia Medica, An oil 
prepared from it would appear to be known as Ginger-grass. The 
Oriental names for the plant have been so much confused with the next 
species (if not with several other species) that it would be a bold step 
indeed to separate them and to affirm that izkhir (Arab,), giirgiyah (Persian) 
and hhustrina (Sansk.) denote this particular species and no other. It 
follows accordingly that the modern vernaculars of India cannot be arbi- 
trarily separated. In fact it would perhaps be the safest course to call in 
the aid of geographical distribution and to assign the names in common 
use for perfume-yielding grasses in the respective areas where the spices 
abound, as being the names proper to these species. The present form, 
according to Stapf, is met with “ from Morocco to the Panjab and Ladakh.” 

“ In the Panjab it is common in some of the desert tracts from Karachi 
to Peshawar and Ludhiana, growing on rocks, in sand or in hard loamy 
soil.” The Indian vernacular names best known for it within that area are 
Mavi and ghatyari. 

)*''|ilt would appear that an oil is actually produced in the Pan jab from on. 
this plant, though only very occasionally. In fact the reports that have 
appeared on the diversified properties of such oils are very possibly due to 
incorrect determinations of the plants concerned. In a few instances 
records of oil exist, however, that leave little room for doubt of having 
been actually obtained from the present species. Edgeworth (/ ourn. Linn, 

8og., 1862, vi., 208) describes under the name Oynibopogon Aritma the 
plant met with in Multan — the country where the Malli resided in the 
time of Alexander the Great. Stapf has pointed out that on the label 
of one of his specimens Edgeworth wrote; “An essential oil expressed 
from the roots, manufactured only at Kasur in the Panjab.” This, adds 
Stapf, “ is probably the same kind of oil which Vigne records from Hassan. 

Abdal (between Attok and Rawalpindi) with these words ; “ A stimulating 
oil is extracted and used in medicine.” Mr. J. R. Drummond confirms used 
Edgeworth’s report by the information communicated to Stapf that a family 
of priests at Kasur produced this oil quite recently (see Rosa, p. 926). 

It perhaps need hardly be reiterated that the oil in the above passages Rard Boots, 
is spoken of as expressed from the roots, not from the leaves and shoots. 

The fact of there being a medicinal root, or rather two species of roots — the 
nard of the early explorers of India — known to all modern Indian medical 
writers is of great historic interest, and the botanical evidence would 
support belief that when dealing with the Western Panjab, Sind, Baluchi- 
stan and Persia, the plant in question may be accepted as €. Schanianthus, 

Linn., but when dealing with the Eastern Panjdb and the United Provinces, 
it is in all probability the species presently to be discussed, viz. C. 
Jwm'finetifta, Schult. 

H (6) C. Jwaraneusa, Schult, Mant., 1824, ii., 468 j Nardna indicua, Bkme, Phil. 

Trans., 1790, Ixxx., 234, t, 16, f. 1; Anda-opogon Jwaraneusa, Jones, As. Res,, 

1795, iv., 109 ; A. Ivarancusa, Dierbaoh, PI. Apiciana, 73 ; A. Iwarancusa, Roxh., 
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scHtENANTHUs MEDICINAL GRASS 

Medicinal Q-rass 

FI. Ind., 1, 215-1 i Dalz. axid Gibs., FI Bomb., 18Q1, 301-2; Lisboa, Journ. 
Bomb. Nat. Hist, fifoc., 1891, vi., 66; also Bomb. Grass., 85; Andropogon 
laniger, Duthie, Fodd. Grass. N. Ind,, 35-6, t, 23 ; FI. Br. Ind., vii., 203 (in 
pai’t). 

Nardus Sweet-scented Medicinal Grass. — Of tHs plant — the Nardus indicus 

Indicus. of early writers — Stapf observes that it occurs on the outer hill-zone of 
the United Provinces, Kumaon, Garhwal, and westward as far as Pesha- 
war — mainly in the neighbourhood of watercourses. This is, therefore, a 
much more abundant Indian form than the preceding. It frequents, as 
a rule, colder and moister regions. But the name jwaranJcusa, which 
Stapf treats as Sanslcrit, is so in derivation very probably, but was appar- 
ently never used by even the most recent of Sanskrit authors as the specific 
name for this or any' other grass. Dutt (Mat. Med. Hind., 1900, 271) 
gives the Sanskrit name lamajjaha as denoting A. Iivarancusa, Roxh . — 
the lamjah of Hindi and the Icamnkma of Bengali. But according to him, 
the A. Schcenmithus (the hhustrina, Sanskrit, and ganda hena, Bengali) 
was the plant we now call C. citratiis, so that the Sanskrit and vernacular 
names above very possibly denoted both C. Jwarmieusa, Schult, and 
C. ScJicenanthus, Linn. [See Cyperus rotundus, p. 466.] 

Duthie gives it the following vernacular names (some of which may, 
however, denote C, 8chainanthu.s) : — sirghurai, soldra, iur, hhair, 
gandhi, hhawi, gander, runa, dabsulo, bahhori, jaramhush, azJcMr, Jchavi, 
gandel — none can be said to be derived from its supposed Sanskrit 
name. Roxburgh, who rendered the name jwarancusa as iwarancusa, 
gives as its synonyms ihharankusha, iwarankusha, karankusha, and says 
these are Bengali, but makes no mention of Sanskrit names. So also Dutt 
accepts karanJcusa as Bengali, but does not give jwarankusa as a Sanskrit 
name. Moreover, Roxburgh very properly observes that as stated by 
Blane, the virtue of the plant resides entirely in the root. Duthie, speaking 
doubtless of this grass under AndTOx^ogon laniger, Desf., says it is 
one of the sweet-scented grasses, “ the roots of which are sometimes used 
like khas-khas in the manufacture of tatties.” “ As a fodder grass it does 
not rank high in regard to its nutritive qualities. It is, however, largely 
made use of by cattle when it is young and tender. Its scent is said to 
afiect the flavour of their milk. It is often stacked and forms a useful 
supply in times of scarcity- Mr. Coldstream says that it will keep good in 
stack for upwards of ten or twelve years.” “ The khair grass grows in 
hollows where water collects, and seems to prefer kallar, that cows 
graze upon it if hard pressed, but not otherwise ; also that bar house- 
wives use wisps of this grass to clean out vessels used for churning and 
holding milk.” 

Spikenard The perfume being chiefly resident in the root, not in the stems and 

verstia Hard. leaves, justifies the association of the Nard (perhaps more O. Hchaman- 
fJtns than <J. Jivarancnsa) with the story of the Phoenician followers 
of the army of Alexander the Great in Lus and of the confusion that long 
existed regarding the spikenard of the ancients. This, doubtless, is the 
plant spoken of by Pliny and in more recent times by Garcia de Orta as 
found on the banks of the Ganges. 

The preceding observations may be accepted as setting fortli the separation 
of the two forms of Nard, both of which industrially have been treated as one 
plant. It has also been affirmed that the chief property of the plant is 
its sweetly scented roots. But apparently the leaves and shoots of one or 
other (or of a third species not separately recognised from them) yields 
by distillation an oil with slightly different properties from rusa. In some 
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parts of the country the present plant is more sweetly porfnmed than in others, I’erfumed Oil. 
as, for example, in the vicinity of Rawalpindi. DutMe tells us that a “ perfume 
is manufactured from it, and the aromatic oil is sometimes used as a cooling 
medicine.” The authors of the PWmctcogrmpMa Indica (iix., 668) mention that 
in the time of the Tuhfat-el-muminin (about 1669 a.b.) a distilled water was 
made from izkhir and apparently the oil of c. mufUui was then unknown, if the 
name izhliir was not used indiscriminately for c. Martini and c. 

Indeed it is believed that the variability of rwa oil may to some extent be due to 

this grass being mixed with e. Martini and both distilled together, or to the oil 

of the present plant having been mixed with that of rusa (palmarosa). In fact, Mixed with 

according to most authors on essential oils, this is very possibly the chief source Busa. 

of some of the “ ginger-grass oils ” of commerce (Gildemeister and Hoffmann, Ginger-grass 

Volatile Oils, 285). If pure it is valued at 2a. 3d. per lb, Schimmell & Co. say, 

“ Our examinations have proved that it is a pure distillate deserving absolute 
confidence. Never has this oil been on the market in such fine quality as at 
present ” {8emi-Ann. Bept., 1904, 44-8). Gildemeister and Hoffmann (Z.o. 300) 
say it has the sp. gr. of 0’915 at 15° and its odour recalls that of elemi. It distils 
between 170° and 250°, The statement that an oil is not prepared from c. fnnr- 
uneusa would, therefore, appear incorrect. But the roots and lower stems which 
constituted the Schcenanthus of the ancients would seemnot to be collected in India 
to any material extent at the present time. Garcia do Orta (1563) was the first 
European writer to refer to that product in cormection with India. He tells 
us that it came from Muscat, was known as “ Herba de Muscat, ” and was used 
by the Portuguese in India, but not by the Natives. He makes no mention of 
any of the essential oils derived from this or the allied grasses. 

But in spite of the fact that so great an authority as Sir William Jones re- 
pudiated hotly Blane’s opinion that the Nardua of many authors was in reality 
V. ju<»ranc.u«a, I am strongly inclined to agree that a too literal acceptance 
of Jones’ view may be misleading and has possibly in the past induced error. 

Pliny {Hist. Nat., bk, 12, ch. 12 (Holland, transl.), 364) says the “ Nardus spread- 
eth into certain spikes and ears whereby it hath a twofold use both as a spike and 
as a leaf." Apicius speaks of the apioa indica being used in sauces and costly 
dishes, but this may have been c. eltrfttus — ^the plant that I have spoken of as 
the edible lemon-grass. Paulua JSgineta (Adams, transl,, iii., 265) derived his 
information mainly from Galen, who draivs again on Dioscorides and speaks of 
it purely as a drug and ointment. ’It seems highly probable, therefore, that the 
Nardua of the ancients was different from the Jatamanai of the Sanskrit authors, 
though the plant known to botanists as Nardantaenys datanitm^i doubtless 
is the spikenard. Garcia de Orta {Ooll., 1. ; also in Ball, Proc. Boy. Ir. Acad., 

674), followed by most of the older Indian travellers, speaks of the Nardus as 
obtained from the plains of India, and can only be referring to one or two 
species of Cymhopoyan, certainly not to the alpine Xardostnehysi. 

CYNODON DACTYLON, JPcru. ; FI Br. Ind., vii., 288; p,E.P., 
Bontius, Hist. Nat. et Med. Ind. Or. in Piso, Ind. XJtri. re Nat. et Med., 678-81. 
1658, 148 ; Rheede, Eort. Mol., xii., 47 ; Jones, As. Res., 1795, iv„ 248-9, I>Bb-grass. 
t. 11 ; DutMe, Fodd. Grass. N. Ind., 52; Pharmacog. Ind., iii., 577-8; 

Lisboa, Bomb. Grass., 104-6, t. 57 ; Rept. Agri. Chem. Mysore State, 1901-2, 

27. Creeping Panic Grass or Doorwa, Bermuda Grass; diU), daurva, 
jubla, kabbar, talla, hurdwa, cJiihbur, dliobi-ghds, MU gMs, haridli, arugam- 
'pilla, etc. A perennial creeping grass wMcb flowers all the year round. 

Grows everywhere throughout India except perhaps in the sandy parts 
of Western Panjab, where it is rare. 

Lisboa says this grass is now generally spread in the settled parts of Australia, 
where it may have been introduced with cultivation. According to Vasey {Bept. 

Orassea U.S., 1883, 54-6, t, 69) it takes the place in the Southern States of the 

famous blue grass of the more northerly States of America. In India it is 

particularly abundant on roadsides and delights in an admixture of sand, gravel 

and ordinary soil, and is one of the first grasses to appear on the partial recovery 

of rih soils. It ascends from the plains to 8,000 feet in altitude, but varies in 

habit and nutritive qualities according to soil and climate. Is readily propagated Propagation, 

by cutting up the shoots and roots and spreading these over the surface of the 
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prepared soil, or depositing them ia furrows, each row of cuttings being covered 
over by the preparation of the next furrow or by hand dibbling the cuttings all 
over the field. 

It is the commonest and most useful grass in India, since its stems and roots 
form a large proportion of the food of horses and cows ; it has great fattening and 
milk-producing qualities. Makes good hay, which if carefully stacked will keep 
for years. Voelcker (Improv. Ind. .dgri., 175) says of grass in India that “ in 
Cultivation. many parts it comes up naturally or may be easily propagated from cuttings simply 

stuck in the ground. As a crop for irrigation it gives a great yield, and is about 
the only grass that keeps green m the hot weather. To one coming newly* to the 
country it is surprising to notice how from an apparently burnt-up and dead 
surface a crop of fresh grass will spring up on the first fall of rain.” According 
to the Madras Experimental Farm Manual, dub, like most other meadow grasses, 
should be cut for hay directly the fiowers appear, since under these eircuin- 
Q stances the juices are more nutritious and the plant will produce another crop 

much sooner. The great object should he to retain the green colour of the grass 
by drying it as quickly as possible ; two or at the most three days should suffice 
for making the hay, and if the dews are heavy it should be put into haycocks 
at night. The richness of the saccharine juices renders the hay more liable to 
heat and ferment, but excess in this direction may easily be checked by the 
ordinary methods of putting pipes from the centre to the outside of the stack, 
or building in two or three layers of dry paddy or cliolam straw. 

It is necessary, however, to notice that c. Miaetyiion, while very easy to grow, 
is very difficult to eradicate. In the Farm JRept. Bombay (1898-9, 6) it is said 
to be a persistent weed in black soil and to require deep hand-digging in the hot 
Medicine, weather to destroy it. The plant is used medicinally and a cooling drink is said 

to be prepared from the roots. Diib is also used fairly extensively in Hindu 
religious ceremonies, but it is necessary to distinguish carefully duh, ddh, dab and 
dib, which denote separate grasses. 

I).E.P., CYPERUS, JAnn. ; FI. JBr. Ind., vi., 591-619 ; Prain, Bengr. Plants, 

ii., 682-9. ii., 1138-45; CYPEEACE.2E.i j 

Sedges. This genus of sedges contains some 60 Indian species. Most of these are 

fairly valuable fodder plants, especially when young, others are dangerous weeds 
of cultivated lands. A few yield ciolms and leaves that are employed in thatching 
and in grass-matting, and others afford tuberous rhizomes that are either eaten 
(especially in times of scarcity) or are collected and sold as perfumes or medicines. 
The greatest possible obscurity still prevails, however, as to the determination 
of the Indian economic species, so that it may for the purposes of the present 
work suffice to discuss them under two groups, those of value because of their 
tuberous roots and those with culms and leaves utilised in mat-making. 

{A) Tuberous Mooted Forms ; — 

1. C. Ibullbosus, 7aM. ; FI. Br. Ind., vi., 611 ; C.jemenious, Metz. ; 
C. jemenicus, Linn., in B.oxh., FI. Ind., i., 192; Oiarke, Journ. Linn. 
Soc., xxi., 175, t. 2, &. 17, 18 (but w. /?. exci.) ; also Journ. Bot., 1890, 
xxviii., 18 ; FI. Br. Ind., vi., 11 ; Trimen, Journ. Bot., n.s., 1884, xxii., 368- 
61; Woodrow, FI. W. Ind. in Journ. Bomb. Nat. Hist. 6’oc., xiii., 431 ; 
Gammie, Rec. Bot. Surv. Ind., 1902, ii., 193. The shilandi, skihndi- 
arisi, hid, theg, jpuri-gaddi (the grass) and puri-dumpa {the bulbils). 

This small sedge is often very plentiful in sandy situations, as for example 
in Sind and Baluchistan, the Upper Gangetic basin, -the Doccahj Malabar, 
the Coromandel Coast and Ceylon. It is distributed to Ai’abia, Abyssinia, 
Central and North Africa. The characteristic (economic) foatm-e of the plant is 
the tuberous rhizomes (often called bulbils) that it produces. These are not 
much larger than grains of rice, and since they are borne on long, thinj, non-persla- 
tent shoots they are found in great abundance in the soil, free from each other 
and free from the parent plant. They are accordingly collected by sifting the 
sandy soil. They are encased in several easily separated scaly coats and, after the 
removal of these, are roasted and eaten or are soaked in water, washed, pounded 
into a fiour, and baked into bread or cooked into puddings, etc. They have no 
aromatic property, and are strictly speaking edible not medicinal tubers. 
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ABOMAtiO tftBBB ROTUND us 

2. C eseulentus, Linn.; FI. Br. Ind.y vi., QIB; journ. Agri.- D.E.P., 

Hort. Soc. Ind., 1897, xi., 575-8. This is the Rush-nut, Earth-almond, li., 684. 
Tiger-nut ox chuf as of European, American and African writers. : Bret- Eartli- 
schneider {Hist. Euro'p. Bot. Disc. China, 16), while reviewing Kamel’s dis- 
coveries (1683), identifies the maa tchiox pee tchi or Chinese Water- chestnut 

with the present plant. The name Water-chestnut usually denotes 
(see p. 1080). 

3 If the determination here suggested should prove correct, the Chinese would Chinese 
have to be accepted as having known the edible sedge from as early a date as Tuber, 
can be shown for any other country. But it so closely resembles c. rotuwius 
that it is highly probable the reputed discoveries of it in India and elsewhere are 
in some instances at least due to mistaken determinations. It has, however, 
been recorded as found in one or two localities in the Panjab and in the Nilgir’i 
hills, but nowhere common. It thus no doubt exists in India, but until fresh in- 
vestigations have been made it is perhaps desirable to leave the matter in this 
position. Repeated efforts have, however, been put forth (so it has been affirmed) 
to introduce the cultivation of this plant, but with absolute failure everywhere. 

The present species, therefore, contributes no known portion of the supply of 
edible Cypevim tubers in India. Of other countries it is reported the tubers 
are often roasted, then ground to a powder, and used in the preparation of chuf as 
coffee or chuf as chocolate. \Cf. Kew Mus. Guide, 1896, No. 2, 69.] 

3. C. potundus, Linn. ; FI. Br. Ind., vi., 614 ; Hove, Tours in Gujarat, D.E.P., 
etc., 1787, 25, 45, 112, 120 ; Dymock, Mat. Med. W. Ind., 1885, 844-6 ; ii., 6^86-7. 
Buckland and King, O-ffic, Oorresp. Beng. Govt., Apr. 21, 1892 ; Pharmacog. 

Ind., iii., 552-3 ; Dewey, U.S. Dept. Agri., 1894, 1-4 ; Bretschneider, 

Bot. Bin., 1895, pt. iii., 126 ; Woodrow, Gard. in Ind., 1899, 547 ; also 
FI. W, Ind., l.c. 431 ; Bull. Haarlem Mus. PI., 1903, ii., 1145 ; Gage, Bee. 

Bot. Surv. Ind., iii., 112,* also Brain, l.c. 303; Hosie, Bept. Ssu’cHuan, 

China, 1904, 45. This is the moihd, muthd, hatha-hijir, tandi sura, mustd, 
dila, gundra, horai, Jcorelci-jhar, himhal, etc. Bretschneider points out that 
the Chinese name for the odoriferous tubers of this species (which occurs in 
Buddhist books), namely mu ts’ui ta, comes from the Sanskrit mustuka. 

This is a very troublesome weed of fields, gardens and waste lands, plentiful Troublesome 
throughout India from the sea-level up to 6,000 feet in altitude. Its occurrence as Wood, 
an enemy of cultivation has been recorded in nearly every tropical country. The 
underground shoots that bear the economic rhizomes or tubers are persistent and 
become woody, the plant being in consequence difficult to eradicate. The best 
results at extermination have been attained by low shade and repeated mowing 
down of the herbage. But <?. tuimroHUN. Rottb., is a plant so closely allied 
to it that the late Mr. 0. B. Clarke informed me it might quite safely be viewed 
botanically as a variety of r/. votuntinfi. Economically the two plants are 
identical, and are therefore treated here conjointly. One of them is possibly 
c. imytentUs (or ndgar-moth) of - economic writers (Dutt, Bey, Bymock, Liotard, Ndgar-tnoth. 
Buck, etc.), which yields an odoriferous medicinal root but is not r. 

Roxb., which by modern botanists is called e. nc.ariost4n. Dymock speaks of Two Kinds, 
two kinds of ndgar-moth met with in the Bombay markets, viz. Surat and 
Kathiawar. Oammie informs me of two kinds — a small tuber common in 
the Beccan, and a large one that does not extend beyond the heavy-rainfall 
zone of the Konkan and the Ghats. Clarke, who most kindly perused this 
article and made useful suggestions, asked the question — Could the medicinal 
root alluded to by Bymook and others be RSayinrntn imihosua, c.B.O. ? 
c. Ncat-iosuH has not at all events been recorded as found in Western India. 

Woodrow writes me that it does not occur in Western India as far as he knows. 

It is thus hardly likely to be the economic plant c. pevf^nuia, Dymock. 

The rhizomes of c. yotunaum — C. tuhevosus — are very niuoh larger than Aromatic 
those of c. htUhoNUH, are highly aromatic, and when matme are so woody that Tubers, 
they could hardly be eaten. Ground into a powder, however, they are used medi- Meificiue, 
cinally, especially for external applications as lep. They have been regarded as 
diaphoretic, stimulant and astringent. The Scythians are said to have em- 
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pl(.)yod them in their special embalming preparation. They are^ also used in 
perfumery, particularly in giving a required aroma to certain fabrics and in the 
preparation of ovd-hati — the fragrant sticks burned in Hindu houses to di.sguise 
offensive smells. They doubtless constitute much of the so-called junms or 
radix junci and kuperos of the Latin and Greek authors, and which was ex- 
tolled by modiiBval herbalists, being sometimes, but erroneously, called Indian 
jatamansi. [See Cymbopogon Jwarancusa, p. 462.] It is desirable to bear in 
mind the hard woody nature and aromatic property of these tubers in order to 
distinguish them from certain edible tubers to which they bear some resemblance. 
Tiiero would thus seem to be two chief forms of the medicinal and perfumery 
tubers — the moiha t'otuniiun-tnhvrosus:) and the ndgar-moth {c. pertenmin 
of Dymock, non Roxburgh). 

Many writers, however, affirm that the tubers of €. rotrinauft and c. tnhevomtfi 
are eaten, especially in times of scarcity and famine. They are, certainly, greedily 
eaten by pigs, and in famine times may therefore be eaten by men. But it would 
almost seem as if either of two conditions were necessary : — {a) that the tubers 
of certain localities or particular stages of growth are more palatable than the 
tubers described as medicinal, etc. ; or (&) that some altogether dffierent plant 
affords the edible tubers attributed to this sedge. 

Throughout India an edible tuber bears very frequently the vernacular name 
kaaeru ; in fact it is mentioned in the Ain-i-Ahhari. Roxburgh described Seirpus 
Ktffioof as the kesur, common in Bengal and growing on the borders of lakes, 
ponds, etc. It possesses, he says, tuberous roots, but curiously enough he makes 
no mention of these tubers being edible. Most Indian writers who mention 
c. vDttrnaus as yielding edible roots, speak of the plant, to which they refer, 
as frequenting the margins of tanks {Bang. Offic. Oovreap., l.c.). It would thus 
appear highly probable that the so-called edible tubers of €. rottirniuiv of many 
writers may have to be transferred to uysoor, Roxb., which Clarke made 

a variety of s. yroasita, Linn. Gammie’s Note on Planta used for Pood during Famine, 
etc., in Bombay, while it gives tr, htiihosus, makes no mention of t’ofmuHm 
nor of c. tiibeyomi.'y as having been eaten, but enumerates the following species 
of iSfiirpuff as affording edible products : — (a) the bulbs of s. ffrosuns, the kysoor 
or kachara, and (&) the seeds of s. tnatHUmua, the chid (the miraj of Woodrow). 
In passing it may be added that so far as can be discovered Gammie’s allusion 
to the " seeds ” is the only record of the grain of a Scirpus being eaten. But 
thmking that Woodrow (formerly Professor of Botany at the Poona College 
of Science) was likely to be able to throw some light on this question, I asked 
for his views. His reply was briefly as follows : — “I found tubers in the markets, 
carried these off to Poona, and produced from them «. Mynoor. The tubers 
are globular, the size of a marble, have a brown fibrous covering and inward 
are white, farinaceous with an agreeable flavour.” In a similar communi- 
cation Gammie, the present Professor of Botany at Poona, informs me that the 
tubers of .«!. {/lutamis are the favourite vegetable of the Parsis during the cold 
weather. The plant grows abundantly in the fresh-water tanks of the Konkan 
but not in the Deccan. Lastly, Mr. I. H. Burkill writes me that the Calcutta 
supply of those edible tubers comes from Patna, Allahabad, Aligarh, etc. In 
Nowgong the plant is called ghogal ; in Ganjam, aantra ; and in Promo, myet- 
thon-??iyaung. Burkill then adds that another cyperaceous root is edible. Tliis 
is believed to be Kieopiun't*i. It is known in the Santal country as cMchoor, and 
in Central India (Tonk)itis kaauria. Tlaore can thus no longer be any doubt that 
,v. xiyttoov is at least one of the edible tubers of India. Hooper {RejU. Labor. Ind. 
Mua., 1906-7, 11) speaks of Iceahur iiwheis, from Singapore, which it w'uuld appear 
are regularly imported and sold in the Calcutta market. 

{B) Fibrous or Mat-maldng Forms : — 

4. C. corymbosus, Rottb.; O. aemi-nudua, Roxb., FI. Ind., i., 187 ; FI. Br, Ind., 
vi., 612. A glabrous rush-like sedge which often grows to the height of two to 
three feet. It is met with from Kumaon to Assam and Burma, and is distribiited 
to Ceylon, Africa and America. It is known in India as gol~methi, mutha, goddu 
tunga, kodu, kurai, herhua, nwa-myet-yin. \/nr. d* M^unyovei.O.a.o., is founded 
on a specimen furnished by Dr. Bidie from Tinnevolly, whicJi, had been originally 
obtained from Madagascar. This removes, therefore, any doubt regarding the 
material of the finer mats of that locality. 

5 C. malaccensis, Lam. ; O. gangeticua (MS,), incurvatua, Pangorei and procerua, 
Boxburgh^a FI. Ind., i,, 203 ; Praia, Bang. Plants, ii., 1144 ; FI. Br. Ind., vi., 608. 
A. native of brackish mudbanlts from Bengal to Sind and distributed to Singa- 
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poro and tlio Persian dul£. It is in Bengal known as chumati pati, and apparently 
by popular writers has been much confused with eorynihosuN. Hanco {Jaurn. 

BoL, 1879, viii., 99-105) gives a most interesting account of the matting sails and 
floor-mats of China. The former are not exported, hut the latter constitute an 
important item of ti'affic from Canton to the United States of America. Hanee 
identified the plant as C. but C. B. Clarke informed me that he 

regarded it as being more correctly 

0. C. tegetiformls, Roxb.,- G. midus, Boxb., FI. Ind., i., 209; FI. Br. Ind., vi., D.E.P., 

612 ; Prain, l.c. 1144. This form is closely allied to c. waiaeceusis, and the ii., 688. 
tw’o plants seem to have often been confused by economic writers. It is a native 
of Bengal (Central and Eastern — the Sundribans), Chittagong, Assam, Bandel- 
khand and Madras, and is distributed to China and Japan. A tall glabrous rush- 
like sedge known as gola-methi or sura. 

7. 0. tegetum, Roxb.; FI. Br. Ind., vi., 613; Prain, l.c. 1144; the Sedge or I).E.P .3 
Grass-matting Plant of Calcutta, the rmidar-kati, wetla, Jcorai, mandri, yerhuti, etc*, ii., 688-9- 
An extremely abrmdant and widespread sedge. . It occurs throughout the 
plains and ascends the hills to 6,000 feet in altitude from Kashmir to Burma. 

QI^ASS’MATS: Calcutta- mats : Madras-mats. — Here and there Caleutta- 
throughout the greater part of India mats are made of the culms of certain mats, 
species of sedge. Some are coarse, being woven of the entire culms, and 
others exceedingly fine, the triangular culms being split into two, four, 
eight, twelve, etc., pieces. These strips of culms are carefully dried, w:heii 
it is found they have rolled round on themselves lengthwise, thus carrying 
the polished epidermis uniformly on the outside of the rush-like strands. 

The process of splitting the culms is perhaps the most difficult and laborious 
part of the grass-matting art, especially when exceptionally fine mats 
are to be woven. The collection of the culms and the splitting and drying 
of the same are duties entrusted to the women, whose patience and delicate 
fingers are in consequence important factors in success. The men do the 
weaving. The species of sedge most largely used is O. tegetum (No. 7 
above), but Nos. 4, 6, and 6 are (according to some writers) each and all 
employed in the localities where procurable abundantly. In fact, as already 
stated, the finest mats are those produced in Tinnevelly from C. covgm- 
hosus, mr. Fmigorei. But the question whether the production of 
the finer mats necessarily depends on the special properties of the sedge 
used or on the patience and sldll of the operators has never been defirntely 
investigated. In certain regions species of sedge are used in the mat 
trade that in other countries are never so employed, though plentiful. 

The greatest uncertainty still pervades the literature of the grass-mat 
trade, more especially as to the particular forms of sedge used in the centres 
of special repute. But the exceedingly fine mats of Tinnevelly, Cochin, 

Pallampett, Palghat, Vellore, Indrawatty, Sevry, Talpier, Midnapur, etc. Paighat and 
Mats, though often marvellously fine, very beautiful and highly artistic, are 
commercially much less valuable than the ordinary grass-mats, the so- 
called Calcutta-mats or muddr-m&ts, which are made mainly, if not ex- 
clusively, of C. tegetum,. 

Manufacture. — The method pursued in the fabrication of grass-mats, Manufac- 
howevor coarse or fine, is the same with all the Indian grass -mats, and ture, 
may be here briefly detailed- Threads of ordinary country twine (more 
rarely cotton) are stretched along the surface of the floor of the factory 
or workshop, one inch or an inch and a half apart, and extending for tlie 
length of the desired mat. If intended for a large-sijzed room they 
may cover, or nearly so, the entire floor of the worlcshop, or may be^^ 
placed in one corner, being only a few feet in length and breadth, or 
many yards in length and only a few feet in breadth (the last being a 
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sort of piece-goods form wMch lias recently been sent to JSnrope and 
America very largely). Tbe lengthwise strings constitute the warp of 
the mat. Previously they have been threaded through a crudely formed 
weaver’s comb or beam of the desired breadth, and they have also been 
attached to bamboos at both ends, which are so adjusted that they may 
be tightened as desired and the warp raised an inch or so above the floor 
of the room over which they are stretched. The operators commence 
at the far end. They sit in a row across the breadth of the fabric and on 
the top of it. Each possesses a crudely formed wooden needle (which 
takes the place of the shuttle), and through the eye of this is inserted the 
end of the split and carefully prepared culm. This is passed alternately 
over and under the threads of the warp and thus placed in position by 
each operator along his allotted portion of the weft. Simultaneously 
the comb is beaten home and the next street of the weft commenced by 
being threaded above the warp, where the previous street went below. 
If colours or patterns are desired they are inserted by the hand at the 
proper positions. Thus slowly the work progresses. It is hand labour 
from beginning to end, for so far machinery has not invaded this peculiarly 
tropical craft, the prototype very possibly of the weaver’s art. 

As already indicated, the finer artistic and coloured mats are mainly 
derived from Madras ; the plain white mats, or mats with coloured borders 
only, come from Calcutta. In Western India grass-mats are never made, 
though several of the plants required appear to be fairly plentiful. The 
mats of Bombay are made from the leaves of 'Fhwn-Px I'olmsta, 
HookJ. 

Statistics of the trade in grass-mats cannot unfortunately be given. 
It is Imown that large quantities are regularly exported, and within 
recent years the trade has greatly expanded. But the grass-mats are 
returned conjointlv with all other Mats and Matting Materials (see 
p. 776). 

D 

DAIRY FARMING AND DAIRY PRODUCE.— In its 

modern comprehensive signification Dairy Farming embraces not only 
milk but many other substances, the production of which can be economi- 
cally combined with the supervision of milch-cows. Those may be classi- 
fied as follows : — JL/ve StoeJi - — such as oxen, hufi!aloes, sheep, goats, pigs, 
poultry and bees. Produce — meat, milk, dahi, buffer, (ihi, cheese, fowls, 
ducks, eggs, honey, bees’ -wax, hides, skins, wool, horns, hair, feathers, 
bristles and farmyard manure. Itequirewenfa — capital and stock, 
technical knowledge, suitable buildings, grass lands, a supply of cattle 
food and fodder, appliances and machinery, and easy, quick and cheap 
transport to large markets. 

So far as known, no one in India has as yet attempted Dairy Farming 
in anything approaching the degree of thoroughness necessary to ensure 
complete success. While that is so, the larger towns have recently begun to 
receive some portion of their supplies from establishments usually desig- 
nated Dairy Farms, and for same years past the necessity for a large and 
pure supply of milk and butter for the British troops resident in Tn^a has 
induced the military authorities to organise special dairy farms of their 
ow. In Thacker’s Diredory (1905, 28-30) mention is made of the 
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following Dairies : — Bengal, 4 ; United Provinces, 11 ; Central India and 
Eajputana, 2 ; Panjab, 6 ; Assam, 1 ; Burma, 1 ; Bombay, 18 ; and 
Madras, 5. Still, the problem of the protection of the public against disease 
through the supply of impure and adulterated milk has hardly been even 
contemplated. Fpr kindred subjects consult Bees and Honey (see 
pp. 123-9) ; Poultry and Ducks, etc. (pp. 134-6) ; Feathers (pp, 138-42) ; 
Eggs (p. 137) ; Hides and Skins (pp. 632-40) ; Horns (pp. 644-6) ; Manure, 
Farmyard (p. 768); Pigs and Bristles (p. 752); and Wool, Hair 
and Pashm (pp. 1121-31). In the present article Dairy Produce, such as 
Milk, Butter, Ghi, Cheese, etc., will be dealt with in such detail as space 
will admit. 

History. — Vooleker {Improv. Ind. Agri., 1896, 206-11) has very properly ob- 
served that “ the two most striking features of Indian dairying are, the small yield 
of milk given by the cows, and the riclmess of the milk of the buffalo. In Bengal 
the ordinary coimtry cow will not give more than 2 lb. of milk a day. In Madras 
it may yield from 2 to 4 lb. a day. As a rule, the cows will only milk for six months, 
and often have but one calf in the course of two years. The milk of the buSalo, on 
the other hand, is very much richer than the average cow’s milk in England, for, 
whereas the latter may be said to contain 3 to 4 per cent, of butter-fat, and 12 
to 13 per cent, of total solids, buSalo’s milk has no less than 7f per cent, of butter- 
fat and 18 per cent, of total solids,” These are exceedingly important facts 
which cannot be overlooked. No conception of the value and extent of dairy 
farming in India could be formed were the part played by the buffalo and the 
goat to be omitted. 

Another highly significant feature is the extent to which milk and the pre- 
parations derived from it are boiled before being eaten. Milk, butter and cheese 
have been boiled preparations from the most ancient classic times of India — 
(confer with the references below to the Institutes of Manu) — a direct and practical 
adaptation doubtless to the greater danger in the East than in the West of con- 
suming articles of food so liable to contamination as milk and its derivatives. 
Buchanan-Hamilton {Journ. Mysore, etc., i., 6, 116; ii., 14-5, 382) wrote in 1807 
an account of the milk and butter of Mysore that is fully corroborative of the 
extent to which in India boiling is and has always been an essential feature. His 
description is not only true to-day (and not of Mysore only, but of the greater part 
of India), but it is one of the most concise and accurate that has been penned. It 
may, therefore, be interesting to give here an extract from that historic work : — 
“ The cattle in this country are milked by men who carry the produce home to 
the women ; for they prepare the butter. The milk on its arrival, is immediately 
boiled for at least one hour ; but two or three hours are reckoned better. The 
earthen pots, in which this is done, are in general so nasty, that after this operation 
no part of the produce of the dairy is tolerable to an European ; and whatever they 
use, their own servants must prepare. The Natives never use raw milk, alleging 
that it has no flavour. The boiled milk, that the family has not used, is allowed 
to cool in the same vessel ; and a little of the former day’s Tyre, or curdled milk, is 
added to promote its coagulation, and the acid fermentation. Next morning it 
has become Tyre or coagulated acid milk. From the top of each potful, five or 
six inches of Tyre are taken, and put into an earthen jar, where it is churned by 
turning round in it a split bamboo.” . . . “ After half an hour’s churning some 
hot water is added and the operation is repeated for about half an hour more ; 
when the. butter forms. The Natives never use butter but prefer what is called 
OJiee not only as that keeps better but also as it has more taste and smell. In 
order to collect a qirantity sufficient for ma kin g Ohee the butter is often kept for 
two or three days and in that time a warm olimaije renders it highly rancid. 
When a sufficient quantity has been collected it is melted in an earthen pot and 
boiled imtil all the water mixed with the butter has been evaporated. It is 
then taken from the fire. ... It is eaten when even a year old.” Buchanan- 
Hamilton {Sfat. Aao. Dinaj., 277) gives the following ; — “ Ohhana or curd is pre- 
pared by boiling the milk, and by adding to it while hot, some acid milk, wliich 
coagulates the whole into one mass. This is put into a cloth and the whey ex- 
pressed so that it is a kind of cheese.” In his Oazettcer of Bihar and Patna (pub- 
lished by Montgomery Martin) Buchanan-Hamilton speaks of two distinct 
classes of milkmen : the one, he says, chums the milk as it comes from the cow, 
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and the other boils and curdles it before attempting to separate the butter. Tlio 
former thus produces fresh butter and mahuya-dahi, the other boiled milk-butter 
and mitlia dahi. To the present day Monghyr and Bhagalpur enjoy the reputa- 
tion of producing high-class butter from fresh (not curdled) milk. But in India 
as a whole the manufacture of butter from fresh (not boiled) milk is only occa- 
sionally practised, and mostly in response to European demand. The high death- 
r, rate of Europeans from typhoid fever may to some extent be a result of their 
objection to Native boiled milk and boiled butter. The Natives, when tliey do 
make fresh butter, never attempt, however, to set the fresh milk aside to allow 
the cream to rise to the surface, since it would most certainly, under the tropi(>id 
conditions, sour and be thus ruined. In fact it may be said the Natives of India 
do not know cream, the substance they skim from dahi being rather crurloly 
formed butter than cream. But sometimes the boiling of milk is continued until 
it is reduced to a kind of extract called Jchyir — a substance largely employed by 
the sweetmeat makers. The milk of goats, cows and buffaloes, when available, 
i.s invariably mixed before being treated in the manner above indicated. 

I have given these passages from one of the most observant of Europeans who 
ever msided in India, not only because they are fully expressive of modern Indian 
practice but because they were penned long before the discoveries that in Europe 
have revolutionised dairy practice and Imowledge and recently begun to modify 
Indian methods. Thus then it may very nearly be said that the milk, butter, 
cheese, etc., of India are all coolced, if they might not be called sterilised, articles 
of food. 

[0/. Institutes of Manu (Milk), v., 8 ; viii., 231, 326 ; xi., 133 ; xii,, 62 : (Curdled 
Milk, Dahi) v., 10 ; xii,, 63, etc., etc. ; Ain-i-Akhari, 1590 (Milk, Curds, Qhi), i., 63 ; 
Barbosa, Goaats E. Africa and Malabar (ed. Hakl. Soc.), 17, 29, etc. ; Moorcroft, 
Trav. Himal., 1841 (Milch-kine and Milk), i., 58-9; ii., 40; Masson, Journ. Kalat, 
1843, 435-6 ; Vigne, Trav. Kashmir, 1842 (Milk), i., 300 ; Ainslie, Mat. Med., i., 
21Q-2Q ; Taleef Shereef (Flaylair, transh), 1833, (Peohe), 54 (Dhaie), 83; Mont- 
gomery Martin, Trav. E. Ind., 1838, i., 120-1, 341, 371, app. 31, 41, 53; ii., 
255, 422, 567, 942-3; iii., 317, 492, app., 703, 710; O’Shaughnessy, Peng. Disp., 
1841, 690 ; Hoey, Monog. Trade and Manuf. N. Ind., 1880 {Dudh-wala), 104; Mad. 
Evop. Farm Kept., 1883 (Cheese Making) ; Wallace, India in 1887 ; Sen, Bept. Agri. 
Stat. Dacca, 1889, 54-7 ; Basu, Agri. Lohardaga, 1890, 44 ; Banerjei, Agri. Cuttack, 
1893, 128-30 ; Lawrence, Valley of Kashmir, 1895, 359, 392 ; Bhagvat Sinhjee, 
Hist Aryan. Med. Sc., 1896, 130 ; Wallace, Ind. Dairying, in Blackwood Mag., 
1898 ; Sterilised Ind. Milk, in Ind. Agri., Oct. 1898; Watt, The Indian Churn, 
Agri Ledg., 1895, No. 23; Rept. Ind. Hemp Drugs Comm., iii., 94, 145 {Ghi in 
electuaries) ; Ann. Rept. Allahabad Dairy Farm, 1893-1903 ; Exp. Farm and 
Garden Repts. Bomb., 1902-4; Imp. Qa&., 1905, iii., 1-95; Watt, Inaugural 
Address^ School of Pharmacy, in Pharm. Journ., Oct. 6, 1906, 

[An instructive and valuable series of papers on Dairy Produce will be found 
in the Journals, Handbooks and Bulletins U.S.Dept. Agri.; Journ. Engl. Board 
of Trade ; Colon. Agri. Dept. Repts and Soc. Journ. and other special European, 
Colonial and American publications, etc., etc. The chief writers, in order of 
date, are W. H. Conn, C. C, Georgoson, B. A. Person, S. M. Tracy, H. E. .'Vlvord, 
E. T. Bond, A. C. Macdonald, E. J. Lloyd, T. E. Thorpe, A. E. Loach, etc., etc.] 
1. MILK AND CRB AM. —Composition and Properties. — It may be 
explained that in Upper India there are two main castes who arc dairymen. 
These are the gliosis and the gwdllas. The former have no other occupa- 
tion, and sell their milk and dahi {Tchoya) to the halwais. The latter are 
cultivators as well as milkmen, but they rarely sell their produce to the 
halwais hnt to the actual consumer direct. Dutt (Mat. Med. Hind., 1900, 
281.-3) gives many interesting particulars regarding the properties attri- 
, buted by the Hindus to the various kinds of milk and the preparations from 
it. He discusses cow’s milk, buffalo’s milk, goat’s milk, ewe’s milk, 
mare’s milk, ass’s milk, camel’s milk a.nd human milk. He then mentions 
the following preparations, of which he gives the Sanskrit and some- 
times the vernacular names : — ^butter-milk (iakra), curdled-milk (dadhi or 
dahi), valley (niastu), curd (kilataha, vern. chhend), cream (sanUmikd), butter 
{navanita), and clarified butter {ghrita, yern. ghi). 
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After the buffalo and the cow, the goat is the most important milk- 
giving animal, but its milk is poor in butter-fat and thus not of much value 
in the manufacture of ghi. The sheep, while not much employed in the 
supply of milk, is so used in some districts of the Panjab, as for example 
Montgomery and in many parts of Rajputana, and the butter is made into 
ghi which fetches the same price as cow’s butter. It is said that in Rajpu- 
tana a flock of 100 sheep can be maintained at the same cost as ten buffa- 
loes and yet the yield of milk and butter is nearly treble. 

A fair amount of information has been published in recent years on 
the composition of Indian as compared with Em’opean milk. Leather 
(Agri. L^g., 1900, No. 19, 195) says “the composition of cow’s milk has 
been found in England to be very regular for different breeds, and to possess 
a relationship between the several component parts of all breeds. It is of 
importance to know whether these relationships hold good for Indian 
breeds of cows and to what extent they vary in the case of the buffalo.” 

“ It has been found in England that (a) there exists a relationship be- 
tween the solids-not fat, the fat and the specific gravity, and (6) between 
the proportions of proteids, lactose and mineral matter (ash), and that 
these relationships are constant, within certain limits, for all the several 
breeds.” The proportions of proteids, lactose and mineral matter were 
found to be as 9:13:2 in English, and the same with Indian milk. “ In 
the case of the buffalo milk, however, the relationship is different, that 
of the proteids being distinctly higher and that of lactose lower, than in 
cow’s milk.” Leather gives numerous tables showing the analyses of 
cow’s and buffalo’s milk (and these should be consulted) ; he then con- 
cludes by observing that generally it may be said : — 

(а) The milk of the Indian cow contains a high proportion of butter- 
fat, varying from 4 up to 6 per cent. Buffalo’s milk contains usually much 
more, varying from 5 or 6 per cent, up to as much as 10 per cent ; 

(б) The percentage of proteids (albumen and casein) usually varies in 
cow’s milk from 3'1 up to 3’5 ; in buffalo’s milk from 3‘5 up to 4‘3 ; 

(o) The percentage of milk sugar (lactose) in the cow’s milk varies from 
4'4 to 5*0, and in buffalo’s it is present in about the same proportion ; 

id) The percentage of mineral matter in cow’s and buffalo’s milk 
varies from about 0‘7 to 0*8, as it does in the English cow’s milk. 

Mollison {Agri. Ledg., 1895, No. 5, 53) observes : — The quantity and 
quality of the milk varies greatly by the nature of the food given. 
“ The morning’s milk is usually not so concentrated as the evening’s 
milk, but on the other hand the morning yield is greater.” But so 
constant is the composition and sp. gr. of milk that extreme variation 
from the standard must be accepted as denoting adulteration. The 
milk-sugar present in Indian milk to the extent of from 4*6 to 5*05 exists 
ill a state of solution, and hence it very easily undergoes decomposition 
and is in consequence converted into lactic acid and the milk is then spoken 
of as sour. This fermentation at once becomes active when milk rises in 
temperature above 15° C. (59° F.). To ensure the preservation of milk it 
must therefore either be cooled below that temperature or retained at 50° 0. 
The curdling of milk is the result of lactic fermentation, |)ut this may be 
accomplished by means of organic or mineral acids or is simulated in cheese- 
making by the precipitation of casein by means of rennet. But rennet 
(the digestive agent of the stomach of a calf) has induced other changes 
than the mere precipitation of the casein, and its action is far greater than 
4Tl 


Sheep. 


Indian versus 

Diiropean 

Milk. 


Cow versus 
Builalo. 


Relative 

Composition. 


Quality in 
Relation to 
i'ood. 


Sp. Gr. 


Milk-sugar. 


Milk- 

preservation. 


Curdling. 



DAIRir FARMING 
Milk 


STEEILISED MILK 


Soar MiUi 
versus Curds. 


Sterilising. 
Tainted MiO:. 
Fonnentation 
Germs 
Mlled. 


May be stored. 


Sale of 

Sterilised 

MilV. 

Modem 

Trafflo. 

Preserved 

Milk(khir). 


Preparation of. 


Thickened 

¥i]k. 


fhat of lactic fermentation. This is the difference between sour milk and 
curds. But rnillr and cream are soured by a large number of different forms 
of bacteria which are communicated by the udders of the cow, the hands 
of the milkers, the vessels into which milked, or simply through perm eating 
the atmosphere of the byre and the store-house. In many ways, therefore, 
they may be conveyed to and absorbed by the milk when kept in open 
vessels. The reader will find many highly important suggestions on this 
subject in an article recently contributed by 0. Bergtheil {Agri. Journ. 
Ind., i., pt. iii., 233) . “ Milk and Cream,” he observes, “ are naturally ideal 
media for the development of organisms, so much so that a sample of 
cream ripe for butter-making has been found to contain as many as 
1,500,000,000 bacteria per cubic centimetre, far more than those found in 
sewage or any other natural material which has been examined. It, there- 
fore, becomes a matter of great industrial importance to preserve milk 
from harmful fermentations, particularly those occasioned by pathogenic 
organisms.” 

Sterilised Milk , — The greatest cleanliness is imperatively necessary, for 
even proximity to offensive smells will taint the milk. Some of the fermen- 
tative germs immediately start growing and commence the souring process, 
but these are instantly killed if subjected to a temperature of 50° to 76° 0. ; 
and should the milk also contain pathogenic germs {i.e the germs of such 
diseases as typhoid fever) these will at the same time be destroyed. But 
other fermentative germs are latent and little affected by such tempera- 
tures as mentioned. In fact they are only killed either by continued boiling 
for some hours or by repeated heating and cooling. While left in the cool 
stage they are induced to assume the active condition, and are then killed 
by the succeeding heating. Repeated heating will thus serve the same 
purpose and more effectively (though more troublesome) than continued 
boiling, and it avoids the undesirable changes in flavour caused by pro- 
longed boihng. When once completely deprived of the germs of its 
fermentation by heat, milk is described as sterilised or ” pasteurised.” 
Even if not protected it will now remain wholesome for some considerable 
time, but if kept in airtight vessels or bottles may be stored for months 
without midergoing any injurious change. The success of the Agra, 
Aligarh, Allahabad, Cawnpore, Darjeehng, Jabbalpur, Lucknow, Ootaca- 
mund, Poona, etc., dairy farms in supplying sterilised milk is being 
followed by many other institutions, so that supplies of good and safe 
milk may be now had in all the larger towns. The trade is a prosperous 
one with immense possibilities for the future. 

PRBSBkVBD OR CONDBNSBD (DBSJCCATBD) MILK.— This is mad© by bod- 
ing fresh (whole) milk, to which sugar has been added, until it attains the 
consistence of synip. This is called khir {kliyir) and in some parts of India 
rabhri, but sugar is not always added. Of Bengal districts, Tippera is spoken 
of as producing khir of special quality. Sen, discussing Dacca, says, “ The 
flavour of this preparation of milk depends on (a) the quantity of milk boiled at 
a time, (h) the care with wMeh the milk is stirred at the time of boiling, and (o) 
the nature of the heat applied, (o) To obtain khir as white as possible, and 
possessed of the best flavour, not more than half a seer of milk should be boiled 
at a time. (6) All the time the milk is boiling it should be stirred with a wooden 
rod. Some prefer to stir with a number of rods, (c) A strong aird steady heat 
should be applied. Tanaarind wood is considered the best fuel for this purpose. 
Khir of an inferior quality is sometimes made from fresh butter-milk.” 
Banerjei remarks, In order to get the khir or thickened milk of a fine white 
colour, a little flour is added. In private houses arrowroot is used instead. 
When thick enough it is removed and allowed to cool, when it ia ready for sale,” 
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This is, therefore, a different substance from desiccated or strained daM, although 
both are largely used by the sweetmeat makem. It has been recently upheld 
that the khir or hhowa (mawa) made from separated milk is as good and market- 
able an article as that from whole milk, and hence the double profit in the khir 
and the butter. It has also often been urged that India might do a large trade 
in the production of condensed milk and in milk boiled down to a powder. Sweden, 
with its population of five millions, is believed to produce annually and export 
£2,000,000 worth of preserved and dried milk, a largo share of which comes to India, 
instead of India itself exporting these preparations of milk. Thorpe and others 
have pointed out that the action of sugar in desiccated milk is preservative, but 
for this purpose 12 per cent, of the weight of the milk must be sugar. [Of. 
Fleischmann, The Book of Diary (Ailonan and Wright, transl. ), 1896, 282-6 ; 
Thorpe, Diet. Appl. Chem,, ii., 615.] 

deputed Preservative Agents . — In this connection also reference may be made 
to the passage above where Buchanan-Hamilton remarks that it is very 
nearly the universal practice to boil the milk immediately it is drawn from the 
cow, goat, etc. This fact cannot be reiterated too frequently. It will have 
been observed also that the earthen pots into which the animals are milked are 
often so nasty, to European taste, as to be regarded as destroying the milk. It 
may be explained that in many parts of India it is customary to smoke the milking- 
pots, but whether this is done to directly impart the smoky flavour or from the 
belief that it has a protective, action, does not appear to have been investigated. 
When milk is to be carried for a distance it is placed in earthen pots with fairly 
large open mouths. These are swung over the shoulder by means of a bamboo, 
and a swift runner carries the milk to its destination. Within the mouths of such 
earthen or brass pots it is customary to find a few twigs or leaves — such as rice 
straw, date-palm leaves, twigs of Voeeuius viiiomts or leaves of Tetiaiiitm 
Murex. The milkmen affirm these prevent the mil k turning sour, but it is much 
more likely that their action is mechanical in preventing the milk from lapping 
over or being chiirned. eoeeititis and jPeattUtrm are known to have the curious 
property of thickening watei’, and may be added to the milk with the object 
of preventing the detection of water adulteration. Any one who will take the 
trouble to go to a railway station in the early morning and witness the arrival 
of Calcutta’s daily supply of milk will not be surprised at the danger of direct 
and accidental adulteration, but rather at the rarity of outbreaks of disease 
being attributed to the impiorities of milk. Speaking of Bombay experience, 
Lisboa {Journ. Bomb. Nat. Hist. Soc., 1887, ii., 143) mentions the fact that 
arrowroot is employed to thicken milk which has beenj, watered. [Of. Agri. 
Ledg., 1893, No. 17, 114-5 ; Pharm. Journ., l.c.^ 

In concluding these observations on the preservation and manipulation 
of milk it may be added that boracic acid, carbonate of soda, carbonic acid, 
salicylic acid, oxygen and saltpetre, as also several other substances, 
are all spoken of as milk-ijrcservatives, because they retard the action of 
the bacteria. 

Separators. — Some few years ago (1889), at the suggestion of the 
Bombay Government, the Dairy Supply Company sent Mr. Howman to 
India in order to “ ascertain by trial whether the cream separator is 
needed in India, and whether it can be profitably utilised in the manu- 
facture of ghi. After an extended tour in several provinces, and after 
ha^nng made various trials, the following conclusions were published ; — 

“1. Tah, a bye-product of gfAi-making, can be prepared perfectly well 
from separated milk. 

“ 2. Mawa or Khowa, which consists of desiccated milk sweetened with 
sugar, can be made from separated milk, and the cream saved for butter 

■" or^'g^M...'. 

“ 3. As much Ghi can be made from separated cream as by the Native 
process.” [Agri. Ledg., l.c. 111.] 

There are many designs or patterns of separators, but the principle is 
the same in all. They take advantage of the fact that cream or butter-fat 
is lighter than milk. By centrifugal force the liquid revolving within a 
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cylinder at once, therefore, separates into cream in the middle and milk on 
the outside, and these two portions are conveyed away by separate pijpes 
into the vessels placed for their reception. The milk can be separated im- 
mediately on its being taken from the cow. It is not required to be 
exposed in a large number of shallow basins ; the milk as drawn from the 
cow may at onc.e be placed in the separator. By a hand separator from 
thirty to forty gallons may be disposed of per hour. Obviously such results 
and advantages were of interest to every one in India, and it is no matter 
for surprise, therefore, that the new system attained almost immediate 
popularity. In June 1890 the late Mr. Ozanne, then Commissioner of 
Settlements and Agriculture, Bombay, obtained permission to employ 
Mr. Keventer, who had been Mr. Howman’s assistant, and to purchase two 
separators. In a remarkably short time dairies, managed on the European 
system, sprang into existence here and there all over India. The fact of 
the double produce, (a) butter {ghi) and (6) milk, from yMdi mawa could 
be manufactured, was sufficient justification. All the larger towns of India 
arc now rapidly being supplied with superior butter, also with sterilised 
milk and cream, conveyed in sealed cans or bottles. As might have been 
anticipated, however, the greatest progress has been made in the Bombay 
Presidency where the experiment originated. 

Trade in Milk, — Absolutely no information can be given regarding 
the internal trade in milk. Within the past few years the foreign 
traffic has been officially recorded. In 1902-3 the imports of condensed 
milk were 1 ,490,154 lb., valued at Rs. 4,08,251 ; the following year, 1903-4, 
they had suddenly expanded to 4,137,066 lb., valued at Rs.ll, 34,187 ; 
and in 1906-7 became 6,196,492 lb. and Rs. 17,68,347. 

[Cf. Dutt, Mat. Med. Hind., 1900, 281-3; Leather, JEurop. Dairying Ind., 
Agri. Ledg., 1893, No. 17 ; 1900, No, 19 ; Mollison, Milk and Milk Products, 
l.c. 1895, No. 6 ; Fleischmaim, l.c. 6-159; Dairy Farms, Bengal Command 
Admin. Rept., 1899-1903 ; Collis Barry, Legal Med. Ind., 1903, 562 ; Meagher 
and Vaughan, Dairy Farming in Irid., 1904, 80-8 ; Imp. Oaz., l.c. ; Watt, 
Journ. Pharm. Soc. Oi. Brit., Oct. 6, 1906.] 

2. DAHI OR CURDLED BOILED yW/LAT.— The names most generally 
given to thickened or coagulated or specially soured boiled milk, are dahi, 
dadhi, khoyd, mdvd, tyre, etc. It is usually prepared by throwing boiled 
and partially evaporated milk into a vessel that has contained dahi, but 
has not been subsequently washed. At other times a certain quantity of 
dahi or some other acid substance is added to the boiled milk, or a vegetable 
or animal rennet is employed. Sen, speaking of Dacca, observes that, 
“ To understand the method of preparation of dadhi of superior quality, 
we should remember that its formation depends on a fermentation of milk, 
and that milk undergoes a number of other fermentations besides that of 
dadhi, and that the particular fermentation it will undergo depends on 
the conditions under which this takes place. It is only when the milk is 
kept at a certain temperature, when a given quantity of dadhi of a particu- 
lar degree of sourness is mixed with it, and when the extraneous germs of 
which the atmosphere is full are excluded from it, that the dadhi fermenta- 
tion takes place properly.” “ A preparation of sugar, hatasha and spices 
is sometimes added to the milk which is set to nndergo the dadhi fermen- 
tation.” 

As a rule Muhammadans only will use animal rennet, ajid the vegetable 
rennets such as iVithania coaguiaus are not very widely known. Hence 
dahi differs from curd, as prepared in Europe, in being practically sour 
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boiled milk, tlie iermeiiting agent being added when it is nearly cold. 
And the milk, being boiled immediately as obtained from the cow, contains 
all its fat or butter. In this form it is called sam, and if kept hot may be 
accumulated for some days till sufficient has been collected to form it into 
dalii. This, as Banerjei explains, is therefore hasa-dahi. If butter be 
removed from the dahi by churning, the liquid that remains is butter-milk 
or glwl-daJii [mdtM, lassi). But a top layer of the dahi may be simply 
skimmed off and used in the manufacture of butter. Hence there may 
be wli ole-milk da/if (&as«-da/w), skimmed- milk dahi, q,b well as butter-milk 
{(jhol-dahi). Dahi in the liquid state is largely consumed ; hence its whey 
{mastu) contains all the milk-sugar and its curd (chhena) may or may not 
have embedded in it all the butter-fat. Whole-milk dahi thus contains 
too much fat to be made into cheese. It is, in fact, cream-cheese, and some 
localities such as Bandel near Hughli and Dacca in Eastern Bengal are 
famous for their cream-cheeses. When curds are intended to be prepared 
the acid or rennet is added to the hot milk. This is called dud-chhena, but 
dahi is often heated and allowed to cool in order to prepare imitation curds 
known as dahi-chhena. The whey (as it may be called) of dahi is separated 
by pressing the curd within a clean cloth, but if it be completely dried 
the chhena crumbles to a powder. All qualities of dahi and also of 
chhena are largely used in cookery and with hhir constitute the chief 
ingredients of sweetmeats, which may thus be regarded as possessing 
all the elements of food and are not merely luxuries like the sweetmeats 
of Europe. 

Trade. — The trade in compressed (or partially compressed) dahi is 
very extensive, and within a radius around the chief cities immense quan- 
tities are daily conveyed by rail and road from the country to the towns, 
the curd being wrapped in damp cloths and deposited in open baskets. 
Dahi and ghi are therefore the products of greatest value in Indian dairy 
farming. Although every resident in India will readily admit that the 
traffic must be enormous, no sort of computation is possible of the total 
production of either the one or the other product. 

But in conclusion it may be pointed out that the fermentative agents 
concerned in the coagulation of sour milk (not boiled), of boiled milk {dahi), 
of soured cream and of the various forms of curds {chhena), are probably 
all different and that success in the production of the manufactures named, 
to a far greater extent than as yet appreciated, depends on the use of the 
correct agent for each fermentation. [0/. Sen, l.c. Dacca, 1889, 54-7 ; 
Banerjei, Agri. Cuttack, 1893, 128-30.] 

3. BUTTER. — Of India it may be said that two kinds of butter are 
known : — nani or the butter of fresh or only scalded milk, and mahhan or 
the butter of soured milk {dahi). The former is held to be inferior and 
more difficult to prepare than the latter, but valued because the butter- 
milk obtained may be sold as dahi, and khir may even be made from it. 
Fresh milk is hardly ever set on one side to allow of the rise of the butter, 
and in consequence cream {shar) can hardly be said to be known in India. 
The article sold as cream (except that obtained by the modern cream 
separators) would more correctly be described as liquid (boiled) butter 
mixed with dahi. But the so-called Indian cream (as with the cream of 
Europe) is set aside to mature or ripen (as it is called), and when sufficient 
has been collected and matured it is churned and made into butter, Terry 
(chaplain to Sir Thomas B-oe) {Voy. E, Imd. (ed. Havers), 359| 
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observes that “ butter is obtained by beating their cream into a substance 
like unto a thick oyl, for in that hot climate they can never make it hard, 
which though soft is very sweet and good.” Fresh cream (that is to say 
whole milk) yields a smaller quantity and an inferior flavoured butter 
than matured cream. The peculiar flavour of butter is, in fact, very often 
a question of tbe method and degree of ripening that has been pursued. 
Moreover the best butter-makers lay stress on the necessity for the cream 
being repeatedly stirred during the ripening process. The time required 
depends on the temperature of the atmosphere. It will be sufficiently 
ripe in from 12 to 24 hours if the temperature average from 60° to 70° F., 
according to Fleischmann, but 90° F. according to Meagher and Vaughan ; 
below 60° it will take 48 hours, but cream should never he allowed to fall 
below 55° F. 

The study of the exact germs concerned in the production of recognised 
flavours of butter is by no means complete, but is engaging the attention 
of experts. In the near future pure cultures for the maturing of cream 
may be demanded hut the subject is at present not understood, and both 
in Europe and in India empirical rules prevail. Cream is not pure butter- 
fat, but is a mixture of that substance floating in milk. The milk sours, 
the lactic acid precipitates the casein, and thus forms butter-milk. Butter, 
however, always retains some proportion of the sour curd mechanically 
mixed with it, and upon this depends the souring of the butter and its 
rancid flavour. 

Churning. — Butter consists of the consolidated oil globules present in 
the milk. These are collected together and compacted into butter by 
various contrivances that may he called churns. As already fully ex- 
plained, a small proportion only of butter is made in India from the milk 
as it comes from the cow. There is very little or no cream-butter made 
by the ordinary Indian milkmen, for the reason that the climate will not 
allow of the milk being set on one side until the cream rises to the surface. 
Eecently, however, cream separators have been introduced at the larger 
centres and cream-butter has in consequence to a certain extent come into 
use. The hulk of the Indian butter is of a land practically unknown to 
Europe, namely boiled soured-milk butter. It has been estimated that 
Indian milk yields butter at the rate of one pound to every 1 4 pints of best 
cow’s milk or 9 pints of bufialo’s milk ; with separators very much smaller 
quantities will, however, suffice. The amount of butter nowadays made 
from separated cream is fairly large, and Bombay and Aligarh might he 
spoken of as the centres of the trade. 

In The Agricultural Ledger (1895, No. 23) I have described the churns most 
commonly met with in India. The simplest contrivance of all is a wide-mouthed 
bottle or bamboo joint into which a quantity of milk is placed and shaken in the 
hand until the butter forms. Methods of preserving milk and of preparing from 
it special articles of human diet, that would wholly or partially withstand climatic 
tendencies, must have early become axioms of household economy in India. 
But in the consequent development of this knowledge it would seem that the 
introduction within the liquid of a contrivance intended more fully to a^tate 
it, than could be attained by shaking in a bottle, would be a natural and simple 
one, which might fairly well have suggested itself spontaneously to the most 
remote and diverse races. The first conception of this would most probably be 
a beater worked by the hand. The step from (ihat to a rotatory whisk would 
ho a direct and necessary one. But a vertical plunging action might not so 
readily suggest itself. This is the position in India. The rotatory chum is 
common, the vertical rare, though both forms exist. Whether or not the Aryans 
introduced the rotatory chum, the one most generally used throughout India, 
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may be left as a question for ethnology to solve. What can be affirnied|of the 
people of India to-day is that the principle of that churn is known and practised 
all over the country, and among Aryan as well as non- Aryan races. The most 
frequent name for the churn is mathani (from matha to stir or churn). It becomes 
inahal, tnahah, mathan, matha, madhani, mahaindi, mafhi, rmilini, math, mMh&'na, 
mattu, eta. But every part of the contrivance has its own special name, and 
sometimes the complete apparatus takes the name of the agitator, at other times 
of the vessel in which the milk is churned. The simplest of all rotatory churns 
is that used by the ladies of the upper classes : it consists of a shallow basin or 
plate in which the milk is placed and a whisk made to rotate on the surface of 
the milk by its handle being rubbed between the hands. Vertical churns are 
usually made of bamboos and are most frequently used by the hill tribes. 

The Art of Churning . — Great skill is required in judging when the 
churning is complete. If stopped too soon much may be lost in the 
butter-milk ; if too long protracted the butter may become greasy. The 
almost universal Indian practice of adding hot water, during the middle 
of the churning process, prevailed in some parts of Europe also, but it is 
now much condemned by scientific writers. \Qf. Eleischmann, l.c. 188.] 
After straining to remove the butter-milk the butter is washed once or 
twice in order to remove the curd and other impurities, as also as much of 
the butter-milk as possible. The butter is worked up, squeezed and 
beaten until it attains the desired consistence, and is then ready for the 
market. Water is, however, one of the chief adulterants of butter. As 
much as 25 per cent, may be present, though good-quality butter may 
sometimes contain as much as 10 to 15 per cent. As already observed, the 
presence of butter-milk impairs the lasting quality of the butter, and by 
turning sour makes it rancid. The melting-point of butter is a feature of 
some importance as it aSords a means of readily detecting impurities. 
Indian butter, curiously enough, has a higher melting-point than European, 
a fact urged in favour of its great suitability to India. The food 
given to milch-cows also affects the melting-point of the butter. Cotton- 
seed, pulse meal, pea straw, ground-nut cake, etc., produce firm butter, 
whilst most other oilcakes soften it or make greasy butter. The cream 
from buffalo milk can be churned at a higher temperature than that of 
the cow and yet produce equally firm butter, and hence one advantage 
claimed for the churning of mixed cow and buffalo milk. If the mixture 
be thought to show too strongly the pale (bleached) colour of the buffalo 
or sheep butter, the colouring ingredient used should be added before 
churning. The best substance for this purpose is the pigment of the seeds 
of Arnotto {Bixa Orellana). Three ounces of the seeds soaked in 8 oz. 
olive oil, then strained, makes a good staining preparation. One tea- 
spoonful to 40 lb. buffalo milk will usually suffice. 

Trade In Butter . — Very little of any importance can be furnished re- 
garding India’s trade in butter. The article is in d aily use by the well-to-do 
of all castes and communities, but, India being an agricultural country, 
the supply is home-made. As an indication of the progress in modern 
dairy farming, it may be mentioned that in the Administration Report on 
Dairy Farms in the Bengal Command for 3901-2 it is stated that 101,402 lb. 
of butter, 1,119,216 of whole milk, and 182,799 lb. of cream were produced 
and disposed of at the dairy farms of Allahabad, Jabbalpur, Luclmow, 
Cawnpore and Agra for that year. 

The returns of foreign transactions give, however, certain particulars 
of value. The imports of butter were in 1875-6, 76,658 lb., valued at 
Rs. 66,433 ; in 1885-6, 184,183 lb., valued at Rs. 1,65,335 ; in 1895-6, 
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21.1,516 lb., valued at Bs. 2,4.3,439 ; in 1903-4, 277,112 lb., valued at 
Bs. 3,16,536; in 1905-6, 782,738 lb., valued at Bs. 3,12,610; and iu 
1906-7, 244,577 lb., valued at Bs. 2,66,636. To what extent this may be 
margarine is not at present known. The expobts of Indian butter 
appear to have only begun to be separately returned in official statistics 
about the year 1890-1, when 1,118 lb., vahied at Rs. 472, were sent 
to China and the Straits Settlements. In 1895-6 the exports were 
152,462 lb., valued at Rs. 94,780; in 1905-6 they were 307,785 lb., 
valued at Bs. 2,16,614 ; and in 1906-7, 298,344 lb., valued at B/S. 2,09,292. 
It would thus appear that the export traffic is steadily improving. It 
goes almost exclusively from Bombay, and the countries that take the 
greater proportion of the Indian butter are Ceylon and Aden, and after 
these British East Africa, followed by the United Kingdom. This 
improved export trade is apparently the direct result of the recent 
endeavour to estabUsh dairy farming on modern lines. 

[C7/, Ovington, Voy.to Suratt,lQS^, 324; Terry, Voy. E. Ind. (ed. 1777), 133, 
198 ; Paulus Mgineta (Adams, fcransl.), 1847, iii., 74-6 ; Sen, l.c. 56-7 ; Banerjei, Z.o. 
129-30 ; Mollison, l.o. 59-63 ; Fleischmaim, l.o. 106-99 ; Meagher and Vaughan, 
l.c. 93-108 ; Imp. Gaz., Z.c.] 

4. QHI {GHBB) OR CLARIPIBD BUTTBR.~-Manipulation.-~lt may 
be said that the three great products of milk in India are Ichir, dahi and 
ghi. The first two have already been disposed of. It is perhaps hardly 
necessary to describe the preparation of ghi {neyi) in great detail, since so 
much has already been said that has a direct bearing on the subject. QM 
is clarified butter. That is to say the butter is heated for about twelve 
hours or until the greater part of its moisture is evaporated. An oil is 
at the same time formed that rises to the surface, and the refuse (mostly 
casein) forms below as a sediment. Too much heating is said, however, 
to cause the ghi to assume an acid taste, while imperfect heating renders it 
liable to putrefaction. Great sldll is thus required, but the ghi sold in the 
market has usually been undercooked owing to the loss in weight which 
takes place when fully cooked. Butter loses about 25 per cent, in the pro- 
cess of clarification. The yield of ghi from the butter of the bufialo is 
higher than from that of the cow. The boiling butter is allowed to be 
partially cooled, when the maybe decanted from the top of the sediment. 
The ordinary cjhi of the baisars is principally derived from buffalo milk. 
One quart of bufialo milk yields about 3 oz. of ghi, while the same quantity 
of cow milk may only afford about half that quantity, or with extra fine 
qualities, three-quarters of the ghi mentioned. Ohi from goat milk is very 
inferior owing to the disagreeable odour it possesses, while that of sheep 
milk is often spoken of as superior even to buffalo butter. 

Old and New Ohi. — So much has been written on the subject of 
clarified butter or ghi that a special volume might have to be written 
before even the more important historic and trade facts had been exempli- 
fied satisfactorily. Ghi is mentioned in some of the most ancient of the 
classic works of the Hindus. It is the ghrUa of Sanskrit authors, and 
according to ancient medical opinion the ghi of cow milk is superior to that 
of buffalo or goat. As manifesting the antiquity of the knowledge in this 
article, it may be mentioned that in the Fen'plm{S0 a.d., McOrindle, transl., 
12, 113) ghi is spoken of as exported from India. It may thus be said to 
have been closely associated with the life and social customs of the Aryan 
races, but curiously enough has never been of much, value with the people 
of Mongolian blood. Here and there all over India, especially along its 
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mountaiiioiis frontier, certain races, siich as tlie Kashmiris, are said not 
to eat (jhi (Lawrence, Valley of Kashmir, 339). In the Ain-i-Alcbari 
(Bloclimann, transL), 330) mention is made of the allowance to the 
State elephants, [(7/. also Jahangir, Memoirs (Price, trails!,), 63, 73, etc.] 

If carefully enclosed in sldns while still hot it may be preserved for rreserviition. 
many years without requiring the aid of salt or other preservatives. It 
is somewhat significant, in fact, that medical writers should speak of furana 
ghrila (old yJd) as being superior to fresh. Dutt, for example, observes 
that ghi ten years old has a strong pungent taste and is of the colour of 
lac. “ The longer this butter is kept the more efficacious it is said to prove Medioiaai au. 
as an external application. Clarified butter a hundred years old is often loo Years oid. 
heard of. The richer Natives always have a stock of old ghrita of this 
description which they preserve with care for their own use as well as for 
distribution to their poorer neighbours.” Fryer {New Ace. E. Ind. and 
Pers., 1672-81, 3 37), in his description of Surat and a }ourney into the 
Deccan, speaks of “ the granaries hewed out of stone ” and of “ several 
Tanks filled with butter of 400 years standing, prized by the Gentiles 400 Tears oia. 
as high as Gold, prevalent in Old Aches and Sore Byes, one of which was 
opened for my sake, and a present made me of its black stinking and viscous 
Balsom.” Butter preserved in skins has been known to remain for many 
years without deteriorating very materially. It usually, however, dries 
and becomes almost like wax instead of changing colour and assuming 
the condition of the purana ghrita or medicinal ghi of the Hindus and the Roghm. 
roghan of Persian travellers. 

Food. — Ghi has been for many centuries at least an important article Food, 
of food in India. Linschoten and most of the early travellers allude to 
its extensive employment in all forms of cookery. It is, in fact, used Cookery, 
for all purposes to which butter is put in Europe — such as the cooking 
of meat, fish, vegetables, curries, rice, etc., or utilised in the preparation 
of sweatmeats, and is also eaten uncooked with bread and rice. With 
the poor it is a luxury for feast days, and in everyday life its place is Sweet ous, 
taken by sweet vegetable oils. 

Adulteration. — The chief articles used in the adulteration of ghi are Adultera- 
vegetable oils such as cocoa-nut, ground-nut, cotton, safflower, poppy, tion. 
sesamum, niger and Jcokam. These are all harmless enough, though 
cheaper than ghi ; but injxmous oils are also used, especially mahua, Sul- oils. 
vndoru [hakhan] and castor-oil. Other animal fats, especially mutton, 
are largely utilised. Starclies, such as rice, hdjra, plantains, potatoes and starches, 
yams, are frequently resorted to in order to thicken oily compositions. 

Impure or adulterated ghi is also often remade with milk or curd, to render 
detection difficult. The simplest method of ascertaining adulteration, 
and to purif}'' the ghi at the same time, is to boil a given quantity, and PuriOcation. 
when it is in a state of complete ebullition to dash cold water on. it. T.he 
oil will rise to the surface and part from its admixtures. One of the most 
valuable papers on the adulteration of ghi is that Written by Mr. Shroff, 
who states that the Bombay ghi trade is in the hands of a dozen mer- 
chants, and that adulteration is efiected, not by the dairymen, but by the 
traders. The fats used are often most offensive and deleterious substances, 
at times even obtained from the carcases of diseased animals. Numerous 
complaints have been made and even legal proceedings recently taken re- 
garding the adulteration of ghi. In consequence the necessity for i>roteet- 
ing the poor and helpless has been urged as justifying special legislation. Legislation. 
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Packing, — Eormerly all ghi was packed in earthen jars (malJtas), or 
for transport to a distance in leatkem cases (kuppas), but in recent years 
old kerosene-oil tins or specially made tins have been employed. 

Production and Consumption. — Tbe chief f/Ai-produoing tracts are 
the United Provinces, Bengal, Rajputana, Central India, and the Panjab. 
It has been estimated that about one-fourth of the total population of 
India use 8 lb. per head per annum. Assuming these figures to be correct, 
this would represent a consumption of about 300,000 tons a year, or at 
a valuation of £45 a tori, say 13| million pounds sterling. There are no 
data by which to verify these estimates, but as they stand they are 
suggestive of India’s necessities in this direction. 

Trade in Qhi.~ Prices . — No doubt by far the greater proportion of the 
ghi produced in India is consumed locally, and never appears either 
in the trade returns of internal nor of external traffic. It has been 
ascertained that the retail price of superior ghi ranges from 5d. to Is. 
a pound. In the statement of Prices and Wages published annually 
by the Government of India, particulars are given of the prices of ghi 
in certain localities of Western India since 1855. These would seem 
to show ghi selling at a lower price than the figures just mentioned, but 
the difference between pure first -class and adulterated lower grade ghi 
is such as to render averages misleading. Still, the official returns as they 
stand manifest a considerable enhancement of price. Thus the average 
for all the Bombay centres in the quinquennial period of 1866-60 was 
19*19 rupees permaund, and in 1903, Rs. 36*32; in Sind, Ra. 17*12, and 
in 1903, Rs. 33*28 ; in Central India and Rajputana, Rs. 24*3, and in 
1903, Rs. 28*38. But taking the quinquennial average of 1871-5 as 100, 
Bombay is now 112 ; Sind 124 ; and Rajputana and Central India 110. 
In a further series of tables, Prices and Wages gives returns of the 
wholesale rates of ghi. These, for the year 1903 (and reduced for purpose 
of comparison to rupees and decimals of rupees per maund), would be 
as follows (in sequence of price) : — Bengal, Rs. 34*3 ; Mysore, Rs. 34*1 ; 
Sind, Rs. 32*3 ; Madras, Rs. 31*4 ; Panjdb, Rs. 30*6 : Berar, Rs. 30*4 ; 
United Provinces, Rs. 29*9 ; Central Provinces, Rs. 28*8 ; and Rajputana, 
Rs. 27*8. In a still further series of tables the prices of ghi are shown 
for selected centres such as Calcutta, Benares, Allahabad, Lucknow, 
Bareli, Cawnpore, Meerut, Agra, Ambala, Lahore, Rawalpindi, Multan 
and Peshawar during the years 1875-6 to 1 902-3. These are divided 
into buffalo ghi, cow ghi, and each of these again subdivided into Ist 
sort and 2nd sort. But the provincial averages just given approximate 
very closely (as the mean between all fouj: classes in each centre), so that 
it is not necessary to furnish other estimates. 

^ ittteraai Trade. — The total internal trade in ghi, as manifested by the 
railway returns, shows certain interesting peculiarities. The (diief export- 
ing provinces are the United Provinces, Rajputana and Central India, 
the Central Provinces, Madras and Bombay (enumerated in order of im- 
portance). But it is significant that the exports of the United Provinces 
and of the Central Provinces have manifested extreme fluctuations for some 
years past. Thus from the United Provinces the exports in 1 899-1 900 were 
236,718 cwt.; in 1902-3, 161,670 cwt. ; in 1903-4, 140,617 cwt.; and 
in 1906-7, 164,222 cwt. The exports of the Central Provinces 
manifest a decline; thus, in 1899-1900 they were 86,187 cwt.; in 1903-4, 
63,079 cwt, ; and in 1906-7, 42,665 cwt. So also the exports of 
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Raj putaii a and Central India have shown corresponding fluctuations. In 
1899-1900 they were 63,736 cwt. ; in 3902-3, 151,451 cwt. ; in 1903-4, 

130,296 cwt.; and in 1906-7, 83,035 cwt. An expanding proportion of 
these Central India and Rajputana exports are consigned to the United 
Provinces, thus naaking up apparently the deficiencies of these provinces. 

A large percentage of the total exports are, however, consigned mainly 
to the port town of. Calcutta, followed by Bonihay, and appear again 
in the foreign exports from these towns. 

Turning now to further provincial details, mainly Imports : Assam, Provincial 
with its great herds of buffaloes, exports no ghi but draws upon Calcutta Assam”^’ ‘ 
and the Province of Bengal for about 9,000 to 31,000 cwt. Bengal Bengal. 
Province drains its foreign supply chiefly from the town of Calcutta. 

The United Provinces, as already said, import largely from Rajputana 
and Central India. The Panjab annually exchanges about the same Pani&b- 
ainount, namely from 11,000 to 34,000 cwt. Sind buys largely from siud. 

Central India and Rajputana and Bombay, a quantity varying from 
29,000 to 50,000 cwt. The Central Provinces are self-supporting, since o. Prov. 
they practically import little ghi but export a large amount. The traffic 
to and from Bombay Presidency is subject to extreme fluctuations. The Bombay, 
imports in 3900-1 were 121,257 cwt.; in 1903-4, 10,376 cwt.; and in 
3906-7, 10,348 cwt. The exports, on the other hand, were in 1900-1, 

16,134 cwt. ; in 1903-4, 54,167 cwt. ; and in 1906-7, 97,166 cwt. Bihar 

takes little or no part in the traffic in ghi, but its imports are double those 

of its exports. Madras Presidency is self-supporting, since it imports Madras. 

very little, but exports very largely to its own ports and to Mysore and 

Bengal. It has already been observed that Rajputana and Central India Rajputana and." 

export very largely, chiefly to the United Provinces, Sind, Bombay and 

the Panjab, in the order named, but in years of famine or scarcity these 

States also import. Lastly, it is significant that Mysore with its herds Mysore. 

of fine cattle exports no ghi to speak of, but is a fairly large receiving 

centre, the imports averaging about 14,000 cwt. derived from Coimbatore 

district in Madras, 

The most noticeable feature of the Coasting Trade is the traffic, chiefly 
flora Bengal (followed by Madras), to Burma, which in 1905-6 was valued 
at Rs, 17,01,609. [See Sesamum, p. 986.] 

Trans-frontier Trade. — A fairly large quantity of ghi is brought across Trans- 
the land frontiers of India. The imports and exports by these routes frontier, 
during the years 1902-7 were as follows : — 


— 

1902-3. 

1903-4. 

1904-6. 

1905-6. 

1906-7. 

Imports 

fCwt. 

• IBs. 

130,638 

53,08,689 

164,262 

64,06,129 

165,463 

71,93,973 

168,204 

75,86,410 

185,762 

90,73,421 

Exports 

/Cwt. 

• IBs. 

1,688 1 
90,043 

2,136 

1,20,682 

3,007 i 
1,49,448 I 

2,342 
1,37,773 j 

2,749 

1,81,916 


The. import traffic is thus exceedingly valuable, and Kashmir stands Kashmir. * 
unmistakably first. Lawrence observes) “ It is by far the most important 
article of the export trade of Kashmir.” ■ The supply of ghi sent to India 
from that State was in 1 906-7, 74,096 qwti.,. valued at Rs. 36,23,577. This 
may fairly be called a prosperous trade, since the figures just mentioned 
are nearly four times those of twenty, years, previously. Then come Dir, mr.swat and 
Swat and Bajaur, which furnished . India trith 50,644 cwt., valued at 
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Es. 23,57,459 ; and. lastly Nepal sent 42,765 cwt., valued at Rs. 22,09,334. 
The Kashmir ghi goes to the N.W. Frontier Province and the Panjab ; 
the Dir, Swat and Bajaur also into the N.W. Frontier Province ; and 
the Nepal into the United Provinces and Bengal, 

The re-exports of foreign gM are uninaportant, hut have ranged from 
a valuation of Rs. 1,037 up to Rs, 2,07,185. 

Foreign Trade. — The IMPORTS being the least important may be disposed 
of first. This traffic is subject to extreme and sudden fluctuations. In 
1876 the imports of gfA'i were valued at Rs. 2,76,395 ; in 1880-1, Rs. 16,486; 
in 1886-7, Rs. 7,03,432 ; in 1890-1, Rs. 4,13,299 ; in 1896-7, Rs. 4,28,432 ; 
in 1900-1, Rs. 10,71,024 ; in 1901-2, Rs. 4,17,476 ; in 1902-3 they 
were 21,370 lb., valued at Rs. 8,515; in 1903-4, 127,868 lb., valued at 
Bs. 50,722 ; and in 1906-7, 492,493 lb., valued at Rs. 2,13,861. The supply 
comes from Mekran and Sonmiani, Turkey-in- Asia, the neighbouring 
pastoral tracts of Southern Baluchistan, and recently from East Africa. 
It is consigned mainly to Sind and Bombay. 

Turning now to Exports, these for many years past have manifested 
a continuous expansion. In 1876-7 they were 1,004,661 lb., valued 
at Rs. 3,57,250. Twenty years later (1896-7) the figures were 3,672,349 lb., 
valued at Rs. 15,00,990, and during recent years for which returns are 
available they were in 1902-3, 6,418,045 lb., valued at Rs. 27,26,750 ; in 
1903-4, 6,390,865 lb., valued at Bs. 22,90,825 ; in 1904-5, 6,097,917 lb., 
valued at Rs. 26,67,250 ; and in 1906-7, 4,884,252 lb., valued at 
Rs. 22,65,443. By far the most important centre is Calcutta, followed 
by Bombay, and the receiving countries may be said to be the Straits 
Settlements, Natal, Aden, Ceylon, Hongkong, Mauritius, British East 
Africa, Aden, etc. An efiort was made some few years ago to foster the 
traffic in Indian produce sent to Australia, and ghi at that: time attracted 
considerable attention. But the trade cannot he said to have materially 
expanded. 

Other Animal Pats. — In conclusion it may he desirable to extend 
this brief review of the traffic in ghi so as to include all animal oils and 
fats, since these are often^ closely associated with ghi. The Imports are 
Animal Oils, Butter, Ghi and Tallow. The traffic in the last mentioned 
is a large and prosperous one. In 1876-7 the imports of Tallow were 
306,088 lb., valued at Rs. 62,671 ; in 1903-4, 2,352,224 Ib., A^alued at 
Rs. 5,93,127 ; and in 1906-7, 4,125,744 lb., valued at Rs. 9,14,834. Next 
in interest are the Animal Oils, which in 1876-7 were 3,246 gallons, valued 
at Rs, 10,664 ; in 1903-4 were 389,256 gallons, valued at Rs. 4,45,217 ; 
and in 1906-7, 584,428 gallons, valued at Rs. 5,70,655. The lard and 
animal oils to some extent doubtless manifest the demands of the soap and 
candle works of India. The butter trade has been already noticed (p. 477), 
and need not he further mentioned. It is not known to what extent the 
imports of butter may in reality he margarine. But by adding the tallow, 
animal oils and butter to the ghi, the total imports of those substances 
were in 1903-4 valued at Rs. 14,05,602, and in 1906-7, Rs. 19,65,986. 
Similarly the Exports may be briefly discussed. These arc Anijnal Oils, 
Ghi, Lard and Tallow. In 1903-4 these were valued collective^ at 
Rs. 25,52,340 {ghi being, as mil be seen from the figures above, by far 
the most important article) ; in • 1905-6 the corresponding total was 
Rs. 30,75,319 ; and in 1906-7, Rs. 23,84,765. 

ICf. Institutes of ManUj ii., 20 ; Hi., 274 j iv., 30, 233 ; v., 37, 144 ; vii., 131 ; 
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viii., 106, 328 ; xi., 02, 135 ; xii., 62, etc. ; Linschoten, Yoy. E. Ind., 1598, i., 56, 58, 

60, 63, 67 ; Bernier, Travels, 1658, i., 438 n., 440 n. ; Fryer, New Acc. E. Ind. and 
Fers., 1675, 33, 137 ; Wilks, Hist. Sketches, 1783, ii., 154 ; Chardin, Voy. Ferse, etc., 

1811, \dii., 268 ; Milburn, Or. Comm., 1813, ii., 209 ; Hoey, Monog. Trade and 
Manuf. N. Ind., 1880, 109 ; W. Crooke, Note on Ghi, April 1882 ; T. N. Mukharji, 

Notes on GM, 1882, 1884; 3xLGk, Trade with Australia in Ghi, 1882; Schofield, 

Note on Ghi, 1886 ; Shroff, Ghee Supply of Bombay, 1887 ; Ghi and Its Adult., in 
Times of Ind., 1889; 'Ba.s.u, Agri. Lohardaga, 1890, u,, 4:4:; The Bower Manuscript 
<Hoernle, transl.), 1893-7, 90-104 ; Lawrence, Valley of Kashmir, 1895, 859~Q0 ; 

Ghi, in Ind. Med. Gaz., 1896 ; Watt, Inaugural Address School of Pharmacy, in 
Journ. Pharm. Soc., Oct. 6, 1906.] . 

5. CHBBSB. — -Cheese as known in Europe can hardly he said to be D.E.P., 
made in India (except at the modern dairy farms under European super- ii-, 265 ; 
vision). Curd or Mena is prepared by boiling milk and throwing into it, 491-8. 
while still -very hot, some acid milk or other acid substance (such as Ciheeae. 
lime- or tamarind- juice) or a vegetable rennet; after a time it in con- 
sequence coagulates. The curdled milk is put into a cloth and the whey 
(mastu) expressed or drained away, the result being a kind of soft cheese Cream Cheese, 
(often called in India cream cheese). Many localities are noted for their chief 
cream cheeses, such as Hughli, Dacca, etc. Sen gives the following 
account of the Panakona, Sylliet, or so-called Dacca cheeses : — As soon Method of 
as the milk is taken from the buSalo, it is put in an earthen vessel and 
rennet is mixed with it at the rate of a seer to a maund of milk. About 
two hours after the curd is broken with the hand and put in small 
quantities in shallow bamboo baskets known as dalas. Next day it is 
mixed with a little salt and repeatedly cut across with a knife, and each 
time the knife is passed through it the curd is pressed with the palm of 
the hand. This process is repeated for three consecutive days, and 
altogether 2| seers of salt are used to a maund of curd. The cheese is 
then left to cure. This cheese is sent to Dacca, whence it is exported 
as Dacca cheese. A maund of milk gives 10 seers of cheese. The price 
of buffalo milk here is from Rs. 3-8 to Rs. 4 a maund. The whey is 
kept aside for a day or two, when the oily matter floating over it is 
removed and made into ghi, and the rest of it thrown away.” 

Lawrence says the Gujars and Pathans of Lolab make a kind of cheese 
they call milk-bread. He mentions an experiment in the manufacture 
of European cheese, and afiirms that Kashmir might supply the British Kashmir, 
troops with good cheese and butter. At the Dairy Farms of Poona and Poona and 
Aligarh excellent cheddar cheeses have been produced {Agri. Ledg., 1895, 

No. 5, 64). For cheese made from peas, consult Pogson {Man. of Agri. 

Ind., 1883, 186) ; also see Glycine (p. 565). The following are the better 
known Indian vegetable rennets : — Withania coagulans, Orotalaria 
Bui'hia, Leiicas Cephalotes, JHhazya stricta, Strebliis asper, 
and apparently also Carthanius tinctoriiis. 

Trade in Cheese . — The Imports of cheese are much larger than might import, 
at first sight be realised, and seem on the whole to be increasing. In 
1899-1900 they stood at 872,296 lb., valued at Rs. 5,34,278 ; in 1902-3 
1,123,260 lb. and Rs, 6,18,577; in 1903-4 they had slightly decreased 
to 966,492 lb. and Rs. 5,34,158 ; but rose again in 1904-5 to 1,228,707 lb. 
and Rs. 6,29,274, and in 1906-7 to 1,275,111 and Rs. 7,04,487. Bombay 
and Bengal each receive on an average cheese , to the value of 1| lakhs. 

Sind takes about a lakh and Madras and Burma each half a lakh. 

About two-thirds' of this supply is drawn from the United Kingdom, united 
the balance from Holland, Belgium, Italy and .Australia. The Exports 
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of Indian cheese are at the present unimportant. In 1903-4 they were 
4,980 lb., valued at Rs. 2,625, and in 1906-7, 4,543 lb., valued at 
Rs. 2,784. 

\Gf. Montgomery Martin, jETiisi. J/. Ind., ii., 942-3 ; Mad. Exp. Earni. R&pit., 
1883, 76 ; Sen, l.c. 57 ; Mollison, l.c. 63-8 ; Lawrence, Valley of Kashmir, 
1895, 360 ; Gollis Barry, LegaZ Jkfed. Ind., 1903, 562.] 
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DALBERGIA, Zinn., f. ; FI. Br. Ind., ii., 230-8 ; Prain, Species 
Dalbergia 8.E. Asia, in Ann. Roy. Bot. Gard. Gale., 1904, x., pt. i. ; also 
in Journ. As. Soc. Beng., Ixvi., ii., 442; Talbot, List Trees, etc., 1902, 
135-8 ; Gamble, Man. Ind. Timhs., 246-66 ; Brandis, Ind. Trees, 232-9 ; 
Gooke, FI. Pres. Bomb., i., 394-401 ; Duthie, FI. Upper Gang. Plain, i., 
263-5 ; LEauMiNOS.®. A genus of tropical plants, mostly trees, that con- 
tains some 120 species, of which Prain figures and describes 86 as met with 
in South-Eastern Asia. Two of these {!). Sissoo and i>. latifoUu) 
are in India exceedingly valuable timber-trees, whilst the others are less 
important, 

1. D. assamica, Benth., is the medoloa of the tea planters (Watt and Mann, 
Pests and Blights of the Tea Plant, 1903, 141-4). 2, D. cultrata, Grah., yendihe or 
yindaik, is a fair-sized tree common in deciduous forests throughout Burma. 
It is said to exude a red resin, to furnish a useful oil, and to be utilised by the 
Karenis for propagating the lac-insect. The heart-wood is blackish and ebony- 
like, often streaked with red. It is exceedingly durable, and is used for making 
wheels, agricultural implements, spear-handles, etc., and sornetimes for carving. 
3. D. lanceolaria, Unn., is the takoli, hiihua, chakemdia, angaria, piri, chapot airia, 
gengri, dandoua, tantoai, nal valanga, pedda adpara, etc. A deciduous tree of 
the Sub-Hiraalayan forests from the Jumna eastward, ascending the hills to 
2,500 feet ; also in Central and South India and Bombay. An oil is expressed 
from the seeds, and the leaves and bark are reported to have medicinal properties. 
The timber is said to be useful in building. 4. D. Oliver!, Gamble, is the tamalart 
or tahauk tree of the eng-daing forests of Upper Burma (Wuntho and Bhamo). 
It attains a height of about 60 feet and girth of 4 to 6 feet, The wood 
is handsome, reddish, hard, close-grained, and takes a fine polish ; is very like 
some of the South American rosewoods. It is largely used for axe-handles, 
dogcart shafts and other purposes for which great strength is required and 
is employed in the Boyal Indian Marine dockyard at Mandalay for bushings 
to propellor-shafts, in place of Lignum-vitse [Ouainetitn o/peinaie). 

D. latlfolia, Eo£c 6.; Prain, l.c. 80-1, pi. 62; Thurston, Ind. For., 
1894, XX., app. ; Koorders, in Ind. For., 1894, xx., 282 ; Watt, Ind. Art 
at Delhi, 1903, 100, 126-34. The Blackwood or Rosewood of Southern 
India, sitsal (or swetsal, white sal), shisham, sissu, sissua, satsiyar, 
rute, ruzerap, tali, Jealarukh, iti jitengi, eruvadi, yerugudu, jitangi, hiti, 
thoddgatti, etc. A deciduous tree fairly plentiful from the submontane 
forests of Nepal, Sikkim to Ohota Nagpur, Oudh, the Central Provinces, 
Central and Western India to Southern India. It attains its greatest 
size in the Western Ghats, south to Wynaad and Travancore, and 
ascends the hills to altitudes of 3,500 feet. Gamble (l.c. 250) says it 
is found in dry forests with teak and bamboo, as well as in moist ever- 
green jungles. It may reach a height of 80 feet and a girth of 12 to 15 
feet, but it is of slow growth, especially at first. It is easily propagated 
by seed and is readily self-sown. 

The wood weighs from 60 to 66 lb. per cubic foot, and sinks in water before 
being seasoned j it has a fine handsome grain, and is exported from the forests 
of Kanara, Malabar and Travancore to Bombay, Kathiawar, Kaeh, Karachi, 
London, Havre, Hamburg and Cihinese ports. The planks when not well seasoned 
have a tendency to split longitudinally* 

In India it is extensively used for furnitrae, cabinet-work, knees of vessels, 
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agricultural implements, combs, etc., for the vases and other ornamental 
articles of Trichiuopoly, and for the finely carve<3 chairs, tables, etc., which 
constitute tho well-known blackwood furniture of Bombay. The art of making 
this furniture was introduced many years ago, and to this day it is mainly 
produced by the Portuguese inhabitants. Of late, popular fancy has discarded 
blackwood and good specimens of the furniture are said to be scarcely procurable. 

But most famous perhaps of all black woodwork is the Dravidian and Chalukyan 
1 carving of Madras Presidency and Mysore; If it is desired to darken the Darkened 

colour, this may be effected by rubbing the wood with oil tmtil what is often 
« spoken of as imitation ebony is produced. 

Outturn, Trade, etc. — The outturn of this wood in Madras, as recorded in Production. 
^ the Madras Forest Administration Reports, was, 2,374 cubic feet in 1900-1 ; 6,366 

; cubic feet in 1901-2 ; 1 1,808 cubic feet in 1902-3 ; and 16, 182 cubic feet in 1903-4. 

! These are the only available statistics of outturn, sale or export. In 1895 

' inquiry was made in London as to prices which might be obtainable for Indian 

rosewood. A report was subsequently issued by Mr. J. R. Royle, at that time 
j Secretary of the Indian, Section of the Imperial Institute. It was pointed out 

I by the English firms consulted that the wood suffered from several disabilities. Disabilities, 

f It is gritty and therefore much harder in the working than other cabinet timbers ; 

I it loses its bright colour and goes almost black after being cut and exposed ; 

I it is somewhat porous, and therefore absorbs the polish to a large degree. 

I Asa rosewood it is inferior to Brazilian, though superior to that of Madagascar Brazilian. 

I or Honduras, but in England it has to compete with the cheap and usually 

I reliable rosewoods sent from Jamaica. It would, however, prove specially useful Jamaican. 

I where great width is required, as for example for table-tops, large carcase ends, 

I and mouldings. Further it has to be remembered that rosewoods of all sorts, 

I both for furniture and decoration, are very largely subject to the caprice of 

I fashion, and at the time of the inquiry the European demand was very small. 


Gamble says that the usual London rate for good timber is about *10 London Bates, 
per ton, and that there would seem still to be scope for greater activity in 
utilising the English market for the sale of at least the best pieces of Indian 
rosewood. In the reports mentioned above, one of the firms consulted thought 
that “ the rate shotild not exceed lOd. to Is. per superficial foot cut one inch,” 
but that quotation, allowing 68 lb. to the cubic foot, would work out to about 
£23 per ton for picked, ready-sawn timber, a price thus considerably above the 
£17 10«. per ton reported to have been paid for a fine piece sent to London in 
1878. On the other hand, some of the reports speak of Indian rosewoods as 
fetching an average of only from £6 to £8 per ton, but these low prices were for 
large lots not specially selected. Lastly, the quotations published by the trade 
for May 1905 were “ Rosewood £5 to £12 per ton.” “ But it must be clearly 
borne in mind that rosewood of all grades is not at present popular.” “ At the 
present time East Indian is in fair demand and stocks are not heavy.” In the 
Indian Forester {l.c. xx., app., 3) the selling prices, from the Madras forests, 
were given as from Rs. 20 to Rs. 75 per ton, according to distance from the coast, 
but in out-of-the-way places it could not be sold even at Rs. 10 per ton ; from 
Travaneore about Rs. 1-8-0 per cubic foot good quality (= about Rs. 58 per ton) ; 
of Bombay from Rs. 30 to 50 per ton. Logs for export should not be less than 
24 inches in diameter, have the sapwood removed, and be exported in the round. 

The length should not, as a rule, be less than 15 feet, although shorter lengths 
find a market. 

D. Sissoo, Eoxh. ; Notes on OJianga Manga in Ind. For., 1895, xxi., shisham. 
286-8 ; Prain, l.c. 67-8, pi. 34 ; Eardley-Wilmot, Ind. For., 1898, xxv., 
app. The sissoo, shisham, sissu, shisU'Jcdt, tdli safeda, shin, nelkar, 
shewa, zagar, lanacli, yette, harra, biridi, sinsa'pd, etc. A deciduous tree 
of the Sub -Himalayan tracts from the Indus to' Assam, ascending to 
3,000 feet, but probably nowhere in India strictly speaking indigenous. 

Gamhle, remarks that, it is often, however* gregarious on the hanks of ^ 
sandy, stony, torrential rivers. On higher lands it may grow, and grow 
well, though not gregariously unless, planted.' Cultivated and often 
self-sown on the plains of India. But even .when the trees are growing 
close together the shade given is light, hence sissu is, an important shade- 
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tree witli tea planters of Dehra Dun. The seed on germinating at once 
makes a great length of root compared to its growth above ground, a cir- 
cumstance that greatly minimises the chance of its being swept away 
when spontaneous germination takes place within the sandy and stony 
beds of rivers. 

iSissu coppices well and reproduces itself freely from suckers. Artificially 
it is best grown from seed deposited in suitable positions, because transplantation 
is sometimes difficult and the young trees have to be protected till fairly esta- 
blished. It grows most luxuriantly on low-lying sandy tracts and has been 
successfully raised on irrigated lands, e.g. at Changa Manga in the Panjab, at 
Shahdera near Lahore, etc. But it is reputed that the timber of trees raised 
under irrigation is of poor quality and subject to serious damage by fungi. When 
young the growth of sissu is very quick ; it is said to attain 2|- feet of girth in twelve 
years, but as it gets old.er its growth gets slower. The full height of a tree is 
about 60 feet or so, and in girth it is rarely more than 6 feet. It is very success- 
fully grown in Sind, and is said to be the best hardwood of the Panjab. 

The wood is very durable, seasons well and does not warp or split. It is 
highly esteemed for all purposes where strength and elasticity are required, as, 
for example, agricultmal implements, wheelwrights’ work, frames of carriages, 
boat-building, etc. At one time it was extensively employed for gun-carriages, 
hut owing to the limited supply of the timber it is now very little used for that 
purpose. It is one of the finest timbers in India for furniture and wood-carving, 
and is in regular demand all over the North of India. In Upper India the 
shiaham, wood (». simoo) replaces very largely the rosewood (». laftfoua) of 
Western and Southern India. It attains its position of greatest importance 
in the United Provinces, the Central Provinces and the PanjAb, being re- 
placed on the north by deodar and to the south by a&l and rosewood. The 
wood-carving of Saharanpur, Parakhabad, Lucknow and Nagpur and the 
inlaid work of Ohiniot, Hoshiarpur, Jallandhar and Mainpuri are largely on 
shiaham. In Rajputana also, this wood is to a considerable extent employed 
by the wood-carvers, but for particulars of the methods of treatment and styles 
of carving the reader should consult Indian Art at Delhi, 1903 (103, 108-9). 

Owing to the fact that the aiaau very rarely grows straight, the timber is not of 
much use for beams though it is in much demand for knees of boats. It has 
been successfully tried for railway-sleepers, is an excellent fuel and makes very 
good charcoal, but it is too expensive to be utilised for these purposes. The 
wood is said to yield an empyreumatic medicinal oil, and the raspings of the 
wood are officinal, being regarded as alterative. Near towns the tree is largely 
lopped for fodder and the fallen leaves collected and valued as fuel by the sweet- 
meat makers. 

DAPHNE, Linn. ; FI Br. Ind., v., 193-4: ; Collett, FI Sim., 1902, 
435 ; Gamble, Man. Ind. Timbs., 677 ; THYMELAr3E.aj:. 

There are two or three shrubs of economic value which belong to this genus : 
— 1. D. cannabina, Wall., is the most important and may be spoken of as one of 
the best Nepal Paper Plants, It occurs on the temperate Himalaya from 
Chamba to Bhutan, at altitudes of 3,000 to 8,000 feet. It is the seihurwa, 
aetburoaa, aai/pura, dunkotah kaghuti, dhak chamhoi, chamboi, harua, niggi, jeku, 
etc. 2, D. involucrata, Wail., is the chota aryili and is met with in Sikkim, the 
Khasia hills and Tenasserim, and in the countries where at all abundant it is used 
similarly to ». caimabi ua. 3, D. Mezereum, Unn., is not indigenous to India, but 
is often mentioned by Indian medical writers and is perhaps imported and sold by 
the drug dealers. 4. D. oleoides, Schreb., is a small plant mot with in the Western 
Himalaya from Garhwal to Afghanistan. It is best known by the following 
names — kdiildl, kanthan, gandalun {gandalinu), laghune, peek, pirkai huta, 
etc. The roots aro boiled and given internally as a purgative ; tlio bark and 
leaves are also said to be used medicinally ; the berries are reputed to in- 
duce nausea, and according to Brandis, a spirit is distilled from them in the 
Sutlej valley. It is just possible, therefore, that this may be tlie Mezereon of 
Indian medical writers. It is commonly reported that camels will not eat it 
and indeed that it is poisonous to them. 

5. Edgeworthia Gardner], Mefssn.; FI. Br. Ind., v., 195 is a closely allied plant to 
the species of ttupnne, and one which would seem to be an even more important 
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source of Nepal paper than cannahUm. It is a large elegant bush of the 
i Central and Eastern Himalaya from Nepal to Bhutan, Manipur and Burma — 

a distributed to China and Japan. It is known in India as the csryiK, etc., 

i and might be called the true Nepal paper plant. The mitsumata of Japan, and, 

according to Hemsley {Journ. Linn. 8oc., xxvi., 401), is imigvwovtMa eUvgsanthft. 
i, It is regularly cultivated in that country for its paper bark. 

I NEPAL PAPER.— Quite recently Stein (Ancient Khotan, 1907, 426) has an- Nepal 

I nounced the discovery of an actual specimen of Daphne paper, the date of Paper. 

I which has been determined as the middle of the 8th century. This was found 

I in the ruins of Endere and was examined both microscopically and chemically 

I by Prof. J. Wiesner. The material was found to be a well -macerated fibre of 

I the ThijriteUu‘.ete, presumably rtaphne. From the fact of no itnpime being 

Is known to occur in Eastern Turkestan, it has been inferred that the paper had 

I been made in Tibet. [Of. Wiesner, Denhschr. Ahad. Wiss. Wien., Math.~Nat., 

I Ixxii., 17-8.] It is thus permissible to regard this as the oldest recorded sample 

!! of what is commonly spoken of as “Nepal Paper.” But even during the be- 

ginning of the 19th century, Nepal did not produce enough Daphne paper to 
meet the demands of India. Buchanan-Hamilton {Acc. King. Nepal, 1819, 
i 232-3) tells us that the local supply did not suffice and that Nepal had to import Nepal Importe, 

both the paper and the raw- material from Tibet. Kirkpatrick (Aco King. 

'< Nepaul, 1811, 80) speaks of one of the two species seen by him as being the 

paper-plant of Tibet. It would thus be more correct were the paper in question 
called “ Tibet Paper,” and this change in name would be in direct accord with 
the discovery narrated by Stein. [See Paper and Paper Materials, p. 862.] 

It is perhaps hardly necessary to repeat that there are two important plants 
from which the so-called Nepal paper is made: — (a) JE. iHut'iineri and (6) 
o. eannablua. Perhaps the earliest account by a botanist of this paper-material Botanical 
' is that given by Wallich, who figures and describes three species and tells us A.ccomit. 

that JSrigervortMa. was regularly cultivated in Nepal for its paper-yielding bark, 
i In 1837 Lord Auckland, while Governor-General of India, called for further 

I information, and various reports were in consequence prepared and submitted 

I to the Government of India. Atldnson and other more recent writers repeat 

I the statement that the Bhot country sends to this day large supplies into 

I Nepal. Still, however, no material progress has been made, and Nepal 

paper is no nearer than it was a hundred years ago' to becoming a commercial 
commodity. In fact it may be doubted whether any bark fibre is ever likely 
to be of value, unless for very exceptional purposes ; it is too expensive as a 
modern paper-material. Nepal, Kumaon and Sikkim are the chief regions where 
India’s supply of the so-called Daphne or Nepal paper is obtained. The reader 
should consult Broussonetia. p. 186, and Paper Materials, p. 868, for further 
particulars. [Of. Wallich, As. Res., 1820, xiii.i 383-90 and 3 pi. ; Lace, Journ. 

Linn. Soc., 1891, xxviii., 312; Morris, Cantor Lect. in Journ. Soc. Arts, 1893, 

Ixiii., 938; Dodge, Useful Fibre Plants of the World, 1897, 146; Kanjilal, For. 
r FI. if. Prov., 19^01, 281 ; Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 432; 

Hanausek, Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 121-2. 

DATISCA OANNABINA, Linn. ; FI. Br. Ind., ii., 656 ; Phar- ,p.E.P., 
macog. Ind., 1891, ii., 98 ; Bentham, Rev. Cenni Storici of Targioni- 28-9. 
Tozzetti in Journ. Hort. 8oc., 1855, ix., 152 ; Datiscacbje. The akalhir, Akalbir. 
alcalbar, halhir, hhang-jala, hajr, waftangel {waft-tanj), drinfchari, sida 
i , , atsu, etc. 

A tall erect herb resembling hemp, met with in the temperate and sub-tropical 
Western Himalaya from Kai^mir to Nepal. Boot extensively used in .India 
as a yellow dye for silk. It is largely exported from Kumaon, Garhwal, Bashahr 
and Kashmir, and is mentioned in 1694 as a useful plant found in Crete. 

[O'/. Hummel and Perkin, Journ. Soo. Ghem. Indust., 1896, xiv., 458; Imp. Inst. 

: Tech. Repts., 1903, 215-6.] 

DATURA, Linn. ; FI. Br. Ind., iv., 242-3 ; Pharmacog. Ind., ii., D.E 
■ 584-624 ; iii., ] 82-90 ; Prain, Beng. Plants, ii., 751 ; Cooke, FI. Pres, iiiv 

Bomb., ii., 273 ; SoLANACEJE. 3)at 

History. — The vernacular names given to the species of this genus can 
hardly be said to distinguish the various forms that exist. The Sanskrit names 
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dhustura OX dhattura 0 . 116 . unmatta mean “ insane,” and hence might have been 
given to an introduced plant (oh its properties being recognised) ; in fact might 
be upheld as not necessarily involving an ancient knowledge. The better known 
vernacular' names are either derived from the above or have meanings in the 
languages to which they belong that denote the well-known properties of the 
drug. As met with in India the species of natuva have the appearance of 
introduced plants. They frequent waste lands near human dwellings or invade 
the borders of fields or cover abandoned cultivation. They do not exist as 
individual plants that take their own positions in a blended vegetation, but ap- 
pear as invading cohorts and here and there become so abundant as to exter- 
minate all other plants. No form of Datura exists, in fact, under such conditions 
as to justify the emphatic opinion that it is indigenous to India. 

It is customary to read of “ the white-flowered datura ” and of “ the purple- 
flowered hala-datura ” as if these conditions implied specific distinctions. Not 
only so but many writers aflBrm that the pxirple-flowered foi’m is a more deadly 
poison than the white, but that belief doubtless rests mainly on the theory of 
signatures. Any of the Indian forms may have white or purple flowers, may 
have single or double flowers, and may have thorny or smooth fruits. How far 
the chemical properties of these plants are affected by cultivation, by soil or by 
climate, it is at present impossible to discover. One thing, however, is certain, 
that the Daturas have been, and to some extent are still, cultivated plants, so 
that the differences recognised between the so-called wild plants of one region 
and of another may be due to their being more recent ©.scapes from a special 
cultivation. Possibly all the Indian forms constitute but one or at most two 
species. ». strawonium. might be called the type of the temperate and alpine 
series and i>. faatuomt that of the tropical assemblage. 

Exit if the Daturas are only introduced plants, their properties have in India 
been fully understood for many centuries. The account published, by Garcia 
de Orta in Goa during 1663 of the criminal uses to which they are put, might be 
reprinted as a statement of the nefarious practices of to-day. So also the in- 
vestigations of the Hemp Drugs Commission might be summarised as the dis- 
covery that if taken in moderation hhang is harmless, but when mixed with 
Datura, that intoxicant becomes moat reprehensible and even dangerous to life. 
Moreover the seeds are known to enter into the, composition of certain alcoholic 
beverages and render the consumers of these literally mad. Some years ago I 
witnessed a remarkable process of making amA; (country spirit) potent. A few 
seeds of Datura were burned on a charcoal fire, an empty earthen pot was held 
the while over the fumes. When full of, smoke araib was poured into the jar, 
the result being its adulteration with the active principle of Datura in a form 
that woxild most likely escape detection by any ordinary process of examina- 
tion (see Spirits, p. 1047). The extent to which Datura seeds are used 
criminally in India can bo readily judged of by the perusal of the annual reports 
of the medical examiners to the various Governments and Administrations of 
India. These literally teem with particulars of Datura-poisoning. 

The following particulars of the chief forms may assist in their 
recognition:— 

Datupa fastuosa, Linn. ; Hummatu, Rheede, lx. 47, The IcaU 
dihatiurd, hJiunuk, tomdana, iidah-dhatitrd, haru-umate, nalla-ummetta, Iceohu- 
bang, etc., etc. A small shrub found all over the tropical parts of India ; the 
most common and abundant species. The capsule is retained in a nodding 
attitude and opens irregularly near the apex. There are said to be several 
recognisable varieties of which JD. alba, Nees (the safed-dhatura) is 
that most frequently mentioned and most highly approved medicinally. 
It has the flowers often creamy- white, but is doubtfully separable from 
the type. 

D. Metel, Linn . — This is found chiefly on the N.W. Himalaya and 
the mountains of the Deccan. 

D. Stpamonium, Linn . — Is met with on the temperate Himalaya 
from Baluchistan and Kashmir to Sikldm. The capsule is erect and 
deeply four-valved. This seems far more likely to he the white Datura 
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of medical writers than mr. above. : It is described t\i& tattur 
of the Panjab and the hachola ot Afghanistan. Lawrence {Valley of 
Kashmir, 1896, 77) mentions that Kashmir exports the seeds largely to 
the Panjab and that they fetch Rs. 5 a mannd. The var. Tatula appears 
to be the plant of which the dried fruits (strung on thread) are sometimes 
imported into India from Persia. These imported fruits are sold under 
the name yharhhMi in Bombay and maratia mxighuxo. Madras. Poisoning 
from eating tatuleh is recorded in the Kew Bulletin (1889, 275-8 ; 1896, 233). 

The MEDICINAL uses of the species of Datitra centre chiefly in Medicine, 
their poisonous property and in the pernicious and criminal advantage 
often taken of these all too prevalent plants. Barry points out that 
the seeds of Datura may be mistaken for those of Capsicum. 

Reduced to a powder they are crinoinally mixed with food and can often Detection, 
only be detected through the microscopic structure of the fragments of 
the seed-coat that may be discovered in the food or the contents of the 
stomach. 

\Cf. Garcia de Orta, 1563, Ooll., xx. ; Acosta, Tract, de las Drogas, 1578, 87 ; 

Linschoten, Voy. E. Ind., 1598, i., 210-1; Pyrard, Voy. E. Ind (ed. Hakl. 

Soo.), ii., 113-4; Herbert, Travels, 1677, 337 ; Fryer, New Acc. E. Ind. and Pers., 

1676, 32 ; Rheede, Hort. Mai, 1679, ii., 47-52, tt. 28, 29, 30 ; Rumphius, 

Herb. Amb., 1750, v., 246-62, t. 87 ; Ainslie, Mat. Med. Hind., 1813, 47 ; Chevers, 

Man. Ind. Journ., 1870, 179 seq . ; Bept. Ind. Hemp Drugs Comm., 1894, i., 172 ; 

Brit, and Colon. Drugg,, 1898, xxxiii., 769; Dunstan, Trans. Chem. *Soo., 1901, 

Ixxix,, 71-4; Bedford, Ind. Med. Qaz., 1902, xxxvii., 206-10; Mehta, Ind. 

Med. Qaz., 1904, 20; Collis Barry, Beg'aZ Med. Ind, 1903, 473-4; White and 
Humphrey, Pi^orwacop., 1901, 470; Ann. Bepts. Chem. Exam., 1897-1906.] 

DAUCUS CAROTA, iwm. ; M. Br. Ind., ii., 718; Roxb., FI. D.E.P.. 
Ind., ii., 90; Reo. Bot. Surv. Ind., ii., 107; Prain, Beng. Plants, i., 540; iii., 48-52. 
Duthie, FI. U-pper Gang. Plain, 398 ; UMBELLiPEEiS. The Carrot, gager, Carrot. 
mormibjh, kdch, zdrdah, manjal-mulldngi, hdrttu-hizhangu, pitd-handa, etc. 

Habitat. — A native of Kashmir and the Western Himalaya at altitudes of from Distribution. 
6,000 to 9,000 feet. It is also commonly held to be a native of Europe (except 
the extreme north), of Abyssinia and North Africa, of Madeira and the Azores, 
and of North Asia eastwards to Siberia and Kamschatka. Throughout India it 
is cultivated by the Europeans, mostly from annually imported seed, and by 
the Natives from an acclimatised if not indigenous stock. In many parts of the Indian Eorm, 
eoimtry a greenish-white carrot is preferred as being very hardy and productive. 

This rises some two or three inches above the soil, is a coarse root which possesses 
little of the flavour of the European carrot, but is able to withstand the extreme 
heat of summer, and may be raised in some parts of the country throughout the 
year. It thus produces a return at seasons when other tubers or roots are scarce 
or not available. This is particularly the case in Bihar (Patna) and some parts 
of the United Provinces. 

History. — Sir George Birdwood {Memo. Carrqt for Famine Belief in N. Ind., History. 
1896) gives a detailed and learned account of the history of this plant. This 
occupies many pages, and can hardly be abbreviated without greatly lessening 
its value. The carrot appears to have been regularly used in India from fairly 
ancient times. The Emperor Baber {Memoirs, 1519 (Leyden and Erskine, transl. ). 

1826, 347) narrates his having eaten a.di^ of Med carrots. In the Ain-i-Akbari 
(Bloohmann, transl., 63-4, 67) mention is made of “wild carrots ” {shaqaqid) 
and of cultivated carrots. Terry {VOy. E. Ind., 1656 (ed. 1777), 91-2) speaks of 
the good carrots of Surat, and Fryer {New Aco. E. Ind. and Pers., 1672-81, 119) 
makes special mention of those of the Deccfun. While much reliance cannot be 
placed bn names of plants as historio evidences; it jp significant that throughout 
the languages of India, indeed from Central’ Asia to Cape Comorin, there should 
prevail in every language a name for the barrot (gdger, g&far, gdzava, garjara, Qte. ) 
which seems to have come from a common sdufo©. To that name is frequently 
added a further word meaning “root” or “tuber.” Thus in Tamil it is the 
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gajjara-hellangu. The derivation of the Latin name carota and of the French 
carotte is probably direct from the Greek haroton. The Sanskrit garjaru originated 
the Persian zordaifc and the Arabic jegfar. In fact, the evidence of cultivation 
would lead to the inference that the carrot spread from Central Asia to Europe, 
and if so it might be possible to trace the European names from the Indian and 
the Persian. Indeed the carrot seems to have been grown and eaten in India 
while in Europe it was scarcely known as more than a wild plant. In Anglo- 
Saxon it was wml-mora, wald-mora, walck-mora, clap-wype, but it was confused 
with the parsnip till about the end of the 11th century. These names recall the 
German mohre, moraha, the Russian morkov, the Sanslirit mula, mulaka, and the 
Kashmiri mor-mujh, and they all denote “root.” 

Cultivation.'— Bengal. — A writer in Indian Gardening (Oct. 27, 1898) 
says in his experience (in Chumparan) the seed should be sown broad- 
cast early in November. Of the imported varieties the Large White 
Vosges and White Belgian succeeded best. The crop continued to yield 
till the end of May. Other writers in the Northern and Central portions 
of the province speak of sowings in August and the crop coming into 
season in January and February. Mukerji {Handboolc Ind. Agri., 
1901, 357) observes that the carrot has a special value as a nourishing 
famine food and fodder. The Red Mediterranean variety grown at the 
Cawnpore Experimental Farm seems to be the best. The Yellow Mediter- 
ranean is most highly spoken of as a cattle food. The yield of the White 
Mediterranean carrot is almost equal to or even higher than that of country 
carrots, but the roots are hard, coarse and insipid. When grown without 
manure the country carrot gives a much larger yield than any of the 
European varieties. The proper time for sowing carrot seed in the plains 
is from September 15 to October 15. It is best to sow in drills and ridge 
the drills after the plants have appeared, then thin out. The quantity of 
seed used is 8 to 12 oz. an acre. The yield comes to 200 to 500 maunds 
per acre, if loose soil near the village be chosen, deeply cultivated, 
well pulverised, weeded and irrigated. The seed had better be mixed 
with wood-ashes at the time of sowing, and unless the soil is quite moist, 
water should be poured in the drills immediately after sowing. [Cf, Fir- 
minger, Man. Gard. Ind. (ed. Cameron), 1904, 166-7.] 

United Provinces. — ^Duthie and Fuller {Field and Gard. Crops, 1893, 
pt, iii., 9) say the area occupied by the carrot is not separately estimated 
in the agricultural returns, but the average under carrots, turnips and 
radishes for the three years ending 1889-90 amounted to 41,463 acres. 
The carrot is generally sown in September or October ; the roots are ready 
for use after two months, and may last for three or four months. A loamy 
soil is preferable. Under favourable conditions an outturn of over 200 
maunds is possible. At Cawnpore 60 maunds is said to bo the average, 
but at Basti only 33 maunds. The bazdr price in ordinary seasons is 
from 8 to 16 seers an anna. 

Panjab . — Brief notices are made of carrot cultivation in the Panjab. 
In Jhang it is said “ the zamindar’s food consists largely of carrots ” 
(Replies Famine Comm., 228). In Sialkot {Gaz., 68) the carrot is spoken 
of as grown all over the disl3rict, and the superior European kinds are 
little known. 

Bombay . — Of Gujarat it - has been said that carrots of two kinds are 
cultivated — “ the long-rooted ” and the “ blunt spindle form.” They 
are grown at various times in difierent parts of the province, generally 
in garden beds from seeds sown broadcast, but are sometimes transplanted 
from nurseries during the rcd)i season. They take three months to mature, 
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thougli by nipping off tlie beads gcoiivtli may be prolonged. The yonng 
plants are also taken up when half grown and sent to market. The pro- 
duce is from 5,000 to 10,000 lb. an acre. The carrot is also grown in 
Gujarat from August to May, and the crop gathered four months later. 
In Kach it is much raised as a field crop. In Poona and Khandesh the 
carrot is cultivated very largely on black soil, with the help of manure. 
Of Ahmednagar a curious process is reported of obtaining carrot seed : 
When the crop is ready the husbandman cuts off a thick slice from the 
crown end of the carrot. This he puts two fingers deep below the soil 
in any place where there is a liberal supply of water. After a few weeks 
the roots produce a vigorous flower stem, the seed of which is gathered 
four or five months after having been thus transplanted. There are 
accordingly two crops in the year — one, the root produced from the 
seed, the other the seed produced from the root (see Eaphanus sativus, 
var. caudata, p. 912). In the Deccan, according to Woodrow (Gard. m 
Ind., 1889, 340), the carrot may be grown as a culinary vegetable where 
the rainfall is not over 26 inches annually, during the rainy season. 
Large sowings for fodder should be made in October and November, and 
if late rains are favourable good crops may be grown on a deep retentive 
soil without irrigation. 

Mysore is Stated to produce a very good quality of carrot, but in Madras 
and Burma the root seems to be raised only as a garden vegetable. 

Food and Fodder . — The so-called root constitutes an important vege- 
table in the markets frequented by the European community. Although 
certain classes of Hindus in Bengal object to eat the carrot, on account of 
some fanciful resemblance to beef, still the Natives of India, as a whole, 
are year by year taking more Mndly to it. At the same time it must 
be added that, though by the Muhammadans and certain Hindus the 
carrot has been cultivated for ages, it is only within recent years that 
it has become a recognised article of diet. By certain classes the young 
carrots are used only as pickles. By others “ the root is first boiled 
in water, then squeezed out and cooked in grAi.” In Europe it has 
become a recognised article of cattle food. Carrot-tops afford a useful 
fodder, and the contention that the roots might be resorted to in times of 
famine is strengthened by the fact that the tops would be of value to the 
cattle. [Gf. Agri. Ledg., 1898, No. 12.] 

Seed. — The seed yields by distillation a medicinal oil. [Cf. Taleef Shereef 
(Playfair, transl.), 1 13.] In the Hemp Drugs Commission Report (iv., 415) mention 
is made of the seeds constituting one of the spices used in flavouring bliang. 
Lawrence {Valley of Kashmir, 67) says carrot seeds are employed to mix with 
caraway. The chemical constituents of the root are crystallisable and un- 
crystallisable sugar, a little starch, gluten, albumen, volatile oil, vegetable jelly, 
malic acid, saline matters, lignin and a peculiar crystallisable, ruby-red neutral 
principle, without odour or taste, called rarof/w. \Of. Pharmacog. Ind., ii., 136.] 

DELPHINIUM DENUDATUM, IVuU. y FI Br. Ind., i., 25 ; 
RANUNOULACEiB. The nirbisi or jadwar of certain writers (names that 
more strictly speaking denote species of Curcuwin or of Aconitum, 
which see) ; is also the mdnila of the North-West Himalaya. D. saniculse~ 
folium, Boiss., has been supposed by some, but incorrectly, to afford the 
asbarg dye and medicinal flowers. 

D. Zalil, Aitch. <& Eemsl., an abundant larkspur in Khorasan at 
altitude of 3,000 feet, where its spikes of golden flowers give a wondrous 
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The dried flowers and fragments of the flowering spikes eonstituto tho asZwg'. 
It is the gliafiz, asperag, giil jalil, zalil, zarir, t7’ayamdn, etc.^ Is imported by 
Trans-frontiei’ traders, who bring it to Multan and other Panjab towns where it 
is emploved along with alealber and alum to dye silk. [Of. Pharmacog. Ind., i., 
23-7 ; Kew Bull., 167 ; Bruhl, Ann. Boy. Bot. Gard. Calc., 1896, v., pt. 2, 

90-108 ; Monog. Dyes and Dyeing in Bomb., 1896, 17 ; also U.Prov., 1896, 82 ; 
Perkin and Pilgrim, Trans. Chem. Soo., 1898, 267-75 ; also Proc. Chem. Soc., 
1898, No. 190 j Imp. Twsi. Pecfe. Pepis., 1903, i., 214 ; ii., 221.] 
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DIOSCOREA, Linn.; Watt, Set Rea. Govt. Ind., 18S8-Q, i., 
147-66 ; Duthie and Euller, Field and Gard. Crops, 1893, pt. iii., pi. Ixxx, ; 
Sadebeck, Die Kulturgew. der Deut. Kolon., 1899, 68-71 ; Wiesner, Die 
Rohst. des Pflanzenr., i., 567-608 ; Mollison, Textbook Ind. Agri., iii,, 
197-200; Plain, Beng. Plants, 1903, ii., 1064-7; Byora., Journ. Bomb. Nat. 
Hist. Soc., 1903, xiv., 772-5 ; R.E.P., Rept. 1903, 27-8 ; Prain and Burkill, 
Journ. As. Soc. Beng., 1904, Ixxiii., pt. ii., 183-7 ; 1904 (suppL), 1-11 ; 
the Yams — DioscoREACBiB. 

Indian Species and Varieties. — ^The account given in Dictionary ot this very 
difficult and imperfectly known genus of edible plants was written in 1888. It 
was subsequently arranged by the Government of India that^ a concentrated 
effort should be made to secure fuller and more accurate information. Collections 
of live tubers, accordingly, began to arrive in 1894, and continued to be received 
during the subsequent years. It was agreed that the yams as received 
should be cultivated in the Royal Botanic Gardens, Calcutta. They are 
therefore being systematically studied. A preliminary and unofficial report 
has already appeared, written by Prain and Burkill, and descriptions of certain 
species have been given in the Journal of the Bengal Asiatic Society, but further 
material and more detailed information are deemed essential before the final 
report can be given to the public, and this seems likely to assume the form of 
a monograph of the Indian species of the genus. All that need be attempted 
here, therefore, is to abbreviate the Dictionary article, and to abstract and 
incorporate from Prain and Burkill’s preliminary report {and all other recent 
publications) such additional information as seems calculated to bring the present 
account abreast of existing knowledge. 

Prain [Bengal Plants, Z.c.) sketches very briefly the classification that seems 
likely to be followed in the future. , The Bengal species are referred to two great 
groups according as the stems twine to the left or to the right of the observer. 
This brings the following together as those that twine to the left — ». 
]^€tntap1tyllu, totiieiitoaa, hwlhifera, deltoUlea,, and fnmiottlata ; those that 
twine to the right, JO. ungwina, aculeata, mim.m.ttlnvla,, Ifaniilton-t- and alnfa.. 
Within these groups the species are assorted according to the characters of the 
leaves, inflorescence, capsvdes, seeds and aerial bulbs. It may be useful to set 
forth in alphabetical sequence of their names the economic information of the 
chief Indian species and varieties : — 

B. aouleata, I/ffa ; Prain, 1.g. ii., 1067 ; D. glabra, D.E.P . ; D. Wallicliii, HooJc., 
/., PI. Br, Jnd., vi., 295. A plant cultivated in Bengal, Assam, the Deccan, 
South India and Biuma; in the last province it is apparently also -wild. 

D. alata, linn. ; FI. Br, Ind., vi., 296 ; Prain, l.c. 1067 ; J2eo. Bot. Surv. Ind., ii., 
143 ,* iii., 288 ; Giro. Boy. Bot, Gard. Ceylon, 1905, iii., 10-4. The Wing-stalked 
Yam, the Barbados Yam, kham. This seems closely allied to the Chinese yam, 
Ii. Hatatua, Decaisne, - ■■ ■ 

This is the commonest of all the Indian cultivated yams. It is a large climber 
with quadrangular winged stems which twine to the right. The capsule is broader 
than long and the seeds winged all round. Leaves rather sharply angled. In- 
florescence only occasionally produced and often zig-zag in structure. Tubers 
frequently very large, sometimes four to eight feet in length and as thick as 
the thigh [Conserv, For. Bepts. S. Giro. Mad., May 1889), at other times small 
and globuloj like an average-sized potato. One or two species of yam are fre- 
quently alluded to in Sanskrit literature, and this would appear to be perhaps 
the form most often mentioned, Roxburgh assigned four or five tubers to sopa- 
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Detergent Tulbers 
rate specific positions, chiefly on accoxmt of their shape and colour. He, however, 
admitted that he would be quite prepared to accept all these races (for they 
appear to bo little else than races) as belonging to the same species. These were 
I». nfroitiirmtreu, glohnsa, iniriturett and (Roxb., FI. Jnd., iii.. Distinctive 

797-801). They are classified into tubers elongate, at times club-shaped, the Races, 
flesh being white throughout in nUttu proper, pink under the skin in miteiiu, 
purple throughout in ptirjnn-ea ; tubers short, roundish, and flesh wholly 
white in giohosa ; rosy purple under the sldn in gioheiin, and rosy purple 
in ttti'opnrptirea. J. D. Hooker places these names as denoting “imperfectly 
known and imdeterminable species.” Prain and Bmkill, however, after a careful 
study of the live plants, have recorded Roxburgh’s four forms above named 
under i>. aiata, Linn., and have formed varietal positions for each {Note, l.o. 

1903-4, No. 846). These are as follows : — 

(a) Var. alata proper; D. Hamiltoni, Hooh., f. (in part). The White Yam. White Yam. 
This is said to be a large climber, fairly abundantly cultivated in Bengal, 

Assam, the United Provinces, the Central Provinces, the Deccan, South India, 

Burma and Ceylon. It varies very greatly, however, in some of its areas. 

(b) 'Va.T. glohosa.-, D. globosa, Roxb., Dnfhie and Fxxller, Field and Gard. Crops, 

pt. iii., 11; D. globosa, D.E.P., iii., 131; the Common Yam. This also is a Oommoa Yam. 
large climber that is fairly extensively cultivated, more especially in the Central 
Provinces and Madras. It is the chupri-alu, fergo^nari. 

(c) Var. rubella ; a large climber, extensively grown, especially in Bengal, Long Red 
the Central Provinces, Western India and the Deccan. It yields a long tuber, Tuber, 
red Outside, known as the guraniya-alu. 

{d) Var. purpurea; the Dark Purple Yam : the Malacca Yam, or lah-guraniya, park Purple 
A large climber fairly extensively cultivated. 

D. anguina, Roxb.; FI. Br. Ind., vi., 293; Prain, Beng. Plants, ii., 1066. A D.E.P., 
large climber met with occasionally in the forests and jungles of the lower hills iii.^ 127. 
in Nepal to Bhutan, also Chota Nagpur and Assam. The tuber is only eaten 
by the poor or in times of scarcity, and is called kukur-alu. 

D. bulbifera, Unn.; JD. aativa, Benth. ; D. pulchelkt and D. orispata, Roxb. ; D.E.P., 
Hermann, Parad. Bat., 1698, t. 217 ; D. aativa, Willd. Duthie and Puller, 128-9. 
Field and Garden Crops, pt. iii., 11, t. Ixxx. ; D. sdtiva, Linn. Hooker (Trimen, 

FI. Ceyl., iii., 279) calls this “ the wild uneatable state of the cultivated 
plant.” This fairly extensive c l imber is common in the hedges and thickets of 
India and Burma. It is a distinct species, the capsule being longer than broad, 
and the seeds winged at the base only ; the leaves are bright shining green and 
the transverse nerves rest within chaimels. The tubers are round, not larger 
than a man’s fist. The stem, like that of ». alata, bears numerous little tubers 
by which the plant may be propagated. The aerial tubers also afford characters 
by which the varieties may be separately recognised. The underground tubers 
of the wild plant are insipid and often hardly edible, unless repeatedly boiled 
and washed in running water between each boiling. Nevertheless, the wild forms 
collectively constitute a fairly important article of food in times of scarcity and Famine Pood, 
famine. [<7/. Acosta, Tract, de laa Drogaa, 1678, 321. j 

(a) Var. bulbifera proper. — The agricultural states of this variety are often 
designated in India as ». mattva, and the recently introduced forms are spoken 
of as the Otaheite Potato. The wild tubers are regularly eaten, though more ofcaheite 
bitter than the cultivated. An interesting official correspondence recently took Potato, 
place regarding the successful conveyance (by Capt. H. D. Larymore) of seed- 
tubers of the so-called Otaheite Potato from the Andaman Islands to West Africa. 

* (6) Var. pulohella; D. pulehella, Roxb. ; D. aativa, Linn.; FI. Br, Jnd., vi., D.E.P., 

295 (in part) ; D. hulLifera, D.E.P. A climber^ fairly generally met with in iii,, 128. 
cultivation. It is in India often known as the m^-aZw. 

(c) Var. crispata; Roxb., FI. Ind., iii., 802. A fairly prevalent climber in D.E.P., 

India and Burma, known as zamin~kand. iii., 129. 

D. deltoidea, Wali. ; Prain and Burkill, oTot^m, A'a. Soc. Beng., 1904, Ixxiii., D.E.P., 
pt. ii., suppL, 1-2, 5-6. This is a oorumoh’ speOies in the N.W. Himalaya at iii., 129. 
altitudes between 3,000 and 8,000’ feetR-flowering time in May. It is an ex- 
tensive climber, often covering trees ’niore or leB8.‘ Stewart gives a long list of 
vernacular names which in the Dictionary it was sugg^ted belonged to all the 
species met with in Upper India. Even to' the preseht day a distribution of these 
names has not been accomplished. The tubers are often very large, but 
apparently not eaten. In Kullu they are called and used for washing 

wool. Stewart says that in Khayhafi. they' arO called kriaa and used in Tubers. 
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washing silk. Lawrence {Valley of Kt^hmir, 75, 78) calls them hrits (or Jcritz), 
and remarks that they are much, used in washing wool and also in medicine. 
Til© same tubers, according, to Atkinson, are in Kumaon known as gun. Some 
writers appear to regard them as poisonous. 

D. daemona, Roxb.; M. Br. Jnd., vi., 289 : Rec. Bot, Surv. Lad., 1898, i., 
274; 1903, ii., 143, 189. A large climber of the tropical forests of India and 
Burma. Stems twining to the left, sometimes prickly ; leaves digitatoly 3-5 
nerved ; capsule longer than broad and seeds winged at the base only. This 
wild yam is extensively used as a famine food, chiefly in Burma and the Central 
Provinces and Central India. It appears never to have been cultivated. Some 
writers, however, say the roots are highly poisonous and cause intoxication but 
are rendered edible by boiling and steeping in running water, this treatment 
being repeated two or three times. Gammie (Z.c. 190) says that when tigers 
kin cattle, the villagers insert a quantity of the flour from the pounded 
roots of the vafa kand into the body of the “ kill,” The poison permeates the 
flesh to such an extent that when the tiger returns and eats the carcase it becomes 
infatuated and mad, and the villagers then make short work of it. Ridley 
{Malay PL Names, in Journ. Boy. As. Boo. {Straits Branch), 1897, 90) speaks of 
the tubers being used in the manufactme of dart poison. {Yearbook of Pharmacy, 
1898, 62-3). 

p. fasciculata, Roxb. ; Prain, Beng. Plants, 1903, ii., 1066. The kidney-shaped 
yam, Karen Potato. A small climber somewhat like n. aUita but more graceful ; 
of a vivid green colour, the stem twining to left and dotted over with small 
wart-like prickles. Leaves pubescent reniform or orbicular with sharp stipular 
thorns. Tubers fasciculate, numerous, usually white, but in Burma and the 
Malay Islands a form exists which has reddish-coloured tubers. This is obviously 
derived from the wild i». spinosa, which differs only in the fact that the upper 
rootlets are spinose. Much confusion seems to exist regarding the name pinMu. 
In some localities of South India it denotes the white round tubers of one or two 
races of i>. aiatH. In other provinces it is restricted to the present plant. I 
found (during special investigations conducted in 1894) the latter usage through- 
out Berar, where the clustered yam is fairly plentiful and popular. It is ordinarily 
grown as a garden crop near the homestead, on stakes 8 feet high and 2 to 3 
feet apart, around pan-leaf houses, or in fields, along with the brinjal. In 
some localities, as for example Kirmal and Bassein in Bombay, it is cultivated 
as a pure field crop. Roxburgh tells us that in his day it was grown to a con- 
.siderable extent in the vicinity of Calcutta not only for food but to make starch. 
Being, in some respects, more like a potato than a yam it is often called the 
potato of this and that place — e.g, “ Karen Potato.” 

D. glabra, Roxb, ; FI. Br, Ind., vi., 294; Prain, Rec. Bot. Surv. Ind., 1906, iii,, 
288 ; D. nummularia, Lcmk. ; Beng. Plants, ii, 1067. So far as India is concerned, 
however, it would appear to be rarely if ever cultivated, though the tubers 
are regularly collected and eaten by the hill tribes, more especially in times 
of scarcity and famine. : It occurs on the lower North-West Himalaya, in Nepal, 
Sikkim, the hills of Bengal to those of South India and Burma, distributed to the 
Malay Peninsula and China. It is very often called ban (wild) alu or aru (yam), 
ahora-alu. [C7/. Wood, Rec, RoZ, ii:Mf., ii,, 143.] 

Var. belophylla, Voigt {sp.) ; D. sagittata, Royle-, Prain, Z.c. 1064. It seems 
probable that this should bo retained as a distinct species. It is a large climber 
met with on the lower Himalaya and mountains of Bengal (Parisnath). The 
tubers are edible but the plant is not recorded as met with under cultivation. 

D. Hamlltoni, HooR.,/.; FI. Br, Ind., vi., 296 (in part) ; Buchanan-Hamilton, . 
Stat. Acc. Dinaj,, 192 ; D. globosa (in part), D.E.P. This cultivated plant is 
occasionally met with in Bengal, Assam and Burma. ; 

D. oppositifolla, Uan. } Roxb., FI. Jnd., iii., 804; FI. Br. Ind., vi., 292. A large 
climber with terete unarmed branches and with the leaves almost opposite. 
It is a native of tropical India from the Deccan to Assam, Sylhet, Chittagong, 
Burma, Ceylon and China. It is wild in India but appears to be cultivated in the 
Malaya and Java. It is one of the most important wild tubers with the people 
of the Deccan and Central BengaL , The root and aerial tubers are eaten as well 
as the young flowering spikes, 

D. pentaphylla, Unn. ; D. triphylla, Roxb. ; FI. Br. Ind., vi., 289 ; Rec, Bot. Surv. 
Ind., ii., 143 ; iii., 288; Prain, , Rengr. Plants, ii,, 1066 ; Nuren-Kelengu, Rheede, 
Hort. Mai., vii„ tt, 34, 35. TheKawan or Fiji Yam, Met with throughout tropical 
India on the lower hills from Kumaon to Burma, Ceylon and Malacca. It is an 
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extensive climber, the stem prickly below and sometimes bulbiferous. It affords 
large edible tubers that are eaten practically all over India, especially with the 
Kathodis of the Konkan, the Savarahs of Ganjam and the Lepchas of Sikkim. 

The flowering stems and young leaves are also eaten, especially in times of scarcity. 

But it is said to afford both poisonous and innocuous forms, the latter being 
made edible by repeated boiling and washing. It is apparently, however, 
never cultivated in India, except perhaps in Pondicherry. [Cf. Cite. Roy. 

Bot. Gard. Ceylon, 1906, hi., 16-7 ; Achart, Quinze Cents. PI. . dans L'lnd., 

1906, 206.] 

D. spinosa, ftoxb . — This plant has been confused with ». fuseictiiaUt and 
j>. aftiieata, Linn. It is, in fact, placed by Prain {l.c. 1066) as a variety of mk 
/' aseiciiifita. Its most generally accepted names are madhvdlu in Sanskrit and 
mau-dlu in Bengali, but these are also assigned to J». actiieitta, Linn., so that it 
seems probable the two plants are often confused by the people of India as 
also by most botanists. The tubers are largely eaten in the countries where 
procurable, 

CULTIVA TION.—Oi the yams above briefly indicated three species are Subsidiary 
very generally grown in India as subsidiary foods. These are J>. alata, Poods. 

/>. htilMfera and !>. faseictilata. Under each of these species, however, 
there are several varieties and even a large assortment of cultivated races, 

.so that the yams are not only varied but abundant plants. It is, in fact, 
only within the very driest tracts (such as some portions of Rajputana, 

Sind, the Western Panjdb and the Deccan) that yams are not to be 
found. Wild yams are also very prevalent and constitute an impor- 
tant article of food with the poor, more especially the inhabitants of 
uncultivated tracts, and in times of famine they often become of the iJamine Poods, 
greatest possible value. Lewin {Wild Races S.E. Ind., 1870, 27) says 
that in the hills of that country wild yams are so plentiful that no man, 
able to search for food, need starve. Speaking in general terms, a line 
drawn from Khatmandu and Lucknow to Ahmedabad would sever India 
into two portions-r-the Southern (more especially its south-eastern tracts) 
might be described as the yam-producing area of India, and the Northern Yam Area 
(more especially its north-western tracts) the non-yam-producing division. 

Through Bengal and Assam the yam country extends to Burma, Siam, 
the Malaya (Peninsula and Archipelago) to China and Japan. 

In the Dictionary a few passages from De Candolle were quoted Asiatic 
and the contention advanced that the historic importance of the Indian Habitat, 
cultivated yams had been depreciated owing to no work of sufEcient 
merit having recorded their Sanskrit and vernacular names. “Roxburgh,” 
says De Candolle {l.c. 77), “ enumerates several Dioscorem cultivated History, 
in India ; but he found none of them wild, and neither he nor Piddington 
mentions Sanskrit names. This last point argues a recent cultivation 
or one of originally small extent, in India, arising either from indigenous 
species as yet undefined, or from foreign species cultivated elsewhere.” . . . 

‘‘ The absence of distinct names in each province also argues a recent 
cultivation.” A very extensive assortment of vernacular names for each 
species has been recorded, however, by Prain and Burkill, and those 
amplify materially the names given in the Dictionary. They thus abun- 
dantly substantiate the opinion of India being one of -the great centres of 
original production (if not the chief Asiatic centre) for yams- It seems 
likely that both the sweet-potato and the ordinary potato, being more tract- 
able, have not only largely supplanted the yams .but usurped their classic 
names and history- „ - . 

Asa Uray {Scient. Papers, i., 322) says tjhat Columbus when he dis- Araerican 
■covered Cuba and St. Domingo found the- -Natives cultivating two kinds. 
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of edible roots. “ These were called in tbe language of the islanders of 
St. DomingOj Ages (Ajes) and Yuca."\ The last mentioned is Manihnt 
and may be dismissed from further consideration, but the former (it is 
nearly certain) was a species ot Dioscorea. This the Spaniards (being 
ignorant of the language of these islands) called name, niame, inhame— 
African Habitat. Corruptions, it is supposed, of an African name (with which they were 
already familiar) for a similar edible tuber. Clusius {Hist. Exot. PI, 1605, 
237-8, reprinting Garcia de Orta, 1563, Coll., xviii., 3) speaks of the 
African slaves of Portugal eating the tubers of a Colocasia which they 
called inhame. Hence that name had, at an early date, reached Europe 
and India. Some of the companions of Columbus had doubtless seen the 
inhame tubers of Africa, and were thus ready to assign that name to the 
West Indian tuber when their attention was drawn to it. To this cir- 
cumstance is accordingly due the constant use (by 16th and 17th century 
writers) of inhame (or, as it ultimately became, ihame and finally ya7n) as 
a generic denomination for any and every edible (starch-yielding) tuber. 
Sanskrit Name. There would seem little doubt that the Indian word dlu (in Sanskrit 
and Hindi and ala in Sinhalese) originally denoted a starch-yielding edible 
tuber, possibly in its earliest signification the edible species of Dioscorea^ 
though in later usage it came to mean AmorpTiophuUus and even 
Colocasia. A prefix was employed to denote the separate species. 
Hence we have in Sanskrit the danddlu (elongated dlu), madhvdlu (sweet 
dlu), pinddlu (round dlu) and raUdlu (red-d?w). In the Sanskritic ver- 
naculars we have similarly chupridlu, guraniya-dlu, kanta-dlu, hham-dlii, 
Aboriginal mau-dlu, pindolu, ratdlu, and sasnidlu. But in the aboriginal languages 

Names. there is a vast assortment of names not only perfectly distinct from each 

other and in no way traceable to the Sanskrit, but which have either a 
direct specific or in some cases even a generic signification; — ato sang., 
bengo-nari, bir sang, gun, genasu, Icalangu, kullu, kniss, kris, myauk, piska, 
taguna and tar (or tarar). Most of these names (many others might be 
given) denote knowledge prior to the Aryan conquests of India and thus 
leave no room for doubt that the cultivation of yams is quite as ancient (if 
not more so) in India as in any other country. Indeed from the fact that 
names are given in the West Indies and other tropical countries, traceable 
to the Sanskrit, or to some Indian vernacular, there would seem no doubt 
that some of the best-known cultivated forms in other regions were derived 
originall}!' from India. And what is more curious, not a few of these are 
being brought back to India to-day as special West Indian plants, oblivious 
of the fact that, just as with the improved rice brought from Carolina and 
the superior wool-sheep from Australia, they had been procured in the 
first instance from India. 

Seeds. Propagation . — The yam may be propagated either by means of 

aerial tubers or small underground tubers or portions of large tubers. If 
the former be employed, the first year’s crop is poor but the second 
excellent. It is preferable to use sets of the underground tuber weighing 
Soil. about half a pound. The' best soil is a deep friable sandy loam. 

Stiff heavy soils are unsuited, as the tubers cannot expand properly and 
Tillage. good drainage is essential. The selected land should be dug to a con- 

siderable depth and fairly well manured. It is then lined, 3 to 4 
Planting, feet apart, and the seed tubers set on the ridges at distances of 18 
inches. Some cultivators prefer to Start the seed tubers in a nursery and 
to transplant to their permanent position when a foot or so in height. 
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Alongside is secured a stake (usually a bamboo) perhaps 8 to 15 feet in 
height above ground, and it is customary to bind these together at the 
top in clusters of four. It is also not uncommon to grow special trees 
on which the climbing stems of the yams may be trained. When this 
is the case pits are dug alongside of the trees and filled with new soil 
and manure and the sets deposited within these. Occasionally (as, for 
example, in Bihar) the plants are allowed to trail on the ground, but 
the yield is believed to be then smaller. In the West Indies, however, 
the crop is often treated in this way, and apparently with satisfactory 
results. It is also affirmed that in China the trailing stems are pegged 
or layered into the ground, and thus caused to root, the result being 
that tubers are formed at the new points of growth. With certain 
species, having a rhizome-like underground stem and one or two large 
tubers, the lower edible portion is cut off and the upper rhizome planted 
for next year’s growth. This, however, is rather the careful system 
pursued with wild yams than a regular method of agricultural propaga- 
tion. Planting is done in April and the crop comes into season about 
December. This is the usual practice, but a wide range of seasons exists 
in direct adaptation to local conditions and the species of plant grown. 
Thus in Arcot it is said the yam is cultivated in January and harvested 
in August and September. In the Konkan yams are sometimes grown 
alone and the crop comes into season about October. In Upper India, 
according to Duthie and Fuller, the tubers of D. hulblfera are planted 
in May and June and dug up every three years. Of D. alata, var. 
glohosa, these authors say it is planted in June and the crop gathered 
the following February. 

Yield . — The yield depends largely on the plant grown, the nature of 
climate and soil, the degree of cultivation, and the proportion of the pro- 
duce treated as edible. The yield has been variously put at from 3 to 
10 tons an acre, or approximately the same as the yield of potatoes. 
But yams are in India most frequently a supplementary crop to ginger, 
turmeric, brinjal, sweet-potato or maize. Yams are moreover more 
nutritious than ordinary potatoes, so that the combined produce may be 
accepted, from the standpoint of food supply, as highly satisfactory. 

Chemistry . — Bhaduri {Re'pt. Labor. Ind. Mus. (Indust. Sec.), 1902-3, 25) 
says the acridity of yams is due to the presence of needle-shaped crystals 
of calcium oxalate, and the poisonous property to the presence of the 
alkaloidal principle Diosooreine first isolated by Boorsma of Java. Hooper 
(Lo., 1903-4, 32) gives the results obtained during the examination of 
some forty kinds of these tubers. The poison was found most abun- 
dant in J). flcemona, but was often present in I>. Imlhifera and 
I), 'pentaphylla. “ The average amount of moisture in fresh tubers 
was 80 per cent., and the average percentage composition of the dried 
tubers was : fat 1-02, albuminoids 10*87, carbohydrates 77*01, fibre 
5*16, ash 5*94, and nitrogen 1*73. The starch of the yams was examined 
microscopically and certain species were found to have characteristically 
shaped granules, which distinguished them from other species.” 

[Cf. De Candolle, Orig. Cult. PlanUt, 1884, 76-81 ; Asa Gray, Scient. Papers, 
1889, i,, 322-6 ; MoIIison, Handbooh Ind. Agri., 1901, iii., 197-200 ; Mukorji, 
Handbook Ind. Agri., 1901, 203, 467, 477 5 Morris, West. Ind. Yams, Imp. Dept. 
Agri., 1902, No. 18 ; Nicholls, Texibooh Trap. Agri., 1892, 284-8 ; Firminger, 
Man. Gard. Ind. (ed. Cameron), 1904, 140-2 ; Notes on Dioscoreas Cult, in Roy. 
Bot. Gard., Ceylon, in Circ. and Agrii Journ.,. 1905, iii, 1-9.] 

497 


StaMng, 


Trailing. 


Wild Stoolr. 
Seasons, 


Yield. 


Supplementary 

Crop. 


32 


DIOSPYROS 

KURZII 


THE EBONY TEEE 


D.E.P., 
ili., 136-56. 
Ebony. 


Ebony. 


Timber. 

Trade. 

Gab. 

Gum. 

Pulp. 


Dye and Tan. 

Per- 

simmon. 

PreseiTe, 

Marble- 

wood. 


DIOSPYROS, Br. Ind., iii., 553-72 ; Gamble, Man. 

Ind. 453-63 ; Cooke, M. Pres. Bomb., 1, 98-107 ; Prain, Beng. 

Plants, i., 651-4; Ind. Trees, 428-36 ; Ebenacejs. A fairly im- 

portant genus wbich embraces about 69 species of Indian forest trees. 
They occur chiefly in South India, Ceylon, Burma and Eastern Bengal. 
Only four extend to Northern India, while the genus may be said to be 
not represented in the Eastern Himalaya, All the species yield useful 
timbers, of which the best are the various forms of Ebony (J>. Mhenum, 
and X>. melmioxyloti), known in the vernaculars of India as ebans 
or tendu. The most important are : — 

D. Ebenum, Koenig.; Roxh., FI. Ind., ii., 629 ; Trimen, FI. Ceyl., iii., 94. The 
Ebony, ebans, ahnus, tendu, khenda, temru, tai, acha, mdluti, shengutan, kaha- 
tati, tuki, kare, bale, mushtimbi, karunkdli, mallali, kaluwara, etc., etc. A large 
tree not very common in India, where it is found in the Deccaxl and Karnatak, 
chiefly in dry evergreen forests in the Ceded Districts. In Ceylon, however, 
it is one of the chief woods, very common in the dry regions of the Northern 
Provinces. \Of. Herbert Wright, The Genus Diospyros in Ceylon, its Morphology, 
Anatomy and Taxonomy, 1904.] 

This species is perhaps the best ebony-yielding tree and the only one which 
gives a black heart- wood without streaks or markings. Gamble says 74 lb. is 
the average weight per cubic foot for the heart-wood. In Europe it is exten- 
sively used for ornamental turnery, cabinet-work, piano keys, rulers, etc., and 
in China for chopsticks, pipes, carved stands and vases. Ebony does not appear 
to be exported from India to any material extent, but in Ceylon the average sales 
for 1892-1902 were 300 tons yearly. The average price Gamble gives at 180 
to 185 Es. per ton. The Indian Forester (1905, xxxi., 37, app.) gives £6 to 
£10 per ton as the price of Bast Indian Ebony. 

D. Embryopteris, Pers.; Eoxb., FI. Ind., ii., 633; Bee. Bot. Surv. Ind., ii., 
30, 115, 240, etc.; iii., 233; Talbot, List Trees, etc., 211; Trimen, l.c. 93. 
The gab, makur-kendi, kusi, timbori, tumbika, pani-chika, karunthali, havi-kattai, 
hollet-upra, tumil, tinduki, nitta-tumma, kusharta, hige, bantha, vananchik, etc., 
etc. A dense evergreen tree found throughout the greater part of India in shady 
wet places and near streams. It is frequently cultivated both for ornament and 
for its large red, velvety fruits. 

Many writers speak in general terms of a giun obtained from this plant, but 
do so in such a manner as to suggest a confusion between a true gum and an 
extract prepared from the fruit, the pulp of which is used in book-binding, and 
in place of tar for paying the seams of boats. According to some writers the 
pulp is used direct ; others say an extract or decoction is prepared. Buchanan- 
Hamilton {Stat. Ace. Dinaj., 1833, 162) thus describes the process pursued in 
Bengal : — “ It (the fruit) is beaten in a large mortar and the juice expressed. 
This is boiled, mixed with powdered charcoal and applied once a year to tho 
outside of the planks.” Dimcan {Monog. Dyes and Dyeing in Assam, 1896) 
observes that tho half-ripe fruits are pounded in a mortar and then kept 
six or seven days in water until they have decomposed. A gummy solution re- 
sults, which is poured off and the sedimont thrown away. The brownish liquid 
thus obtained is used in dyeing and tanning. It is nxade into a good black by 
being combined with myrobalans (Tevuninaiia Chvhniu ) and proto-sulpliato of 
iron (hira-kash). The infusion is largely employed for tanning fishing nets and 
lines, and it makes them more durable. 

D. Kaki, Unn. — A small tree met with in the Khasia hills aiid perhaps also 
in Upper Burma. It is cultivated here and there over the moister tracts of 
India as a fruit tree, but is only suited to very large gardens. It is the Chinesb 
Date Plum or Persimmon, and in Burma appears to be known as tay, teh. 
The fruit ripens during August and is about the size of a largo apple with 
twin almond-like stones. The rind is of a rich, ruddy colour. It has a rather 
disagreeable odour, and in flavour is suggestive of an overripe apple. A fine 
preserve is said to be made from it by the Chinese. [C/. Roxb., FI. Ind., ii., 528 ; 
Eirminger, 3Ian. Qard. Ind., (ed. Cameron), 1904, 221-2.] 

D. Kurzii, Htem. — One of the most important trees of the iVndamans, termed 
in English Mabblewood ; in Burma teakah, thitkya, and in tho Andamans 
pecha-da. Gamble remarks that this wqod would be of great value in the 
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Exiropean market, were it procurable in sufficient quantity. The Administration 
Report, Andaman Islands (1898-9) speaks of squares up to 12 feet (siding up 
to 6 inches) being obtainable. 

D. Lotus, Linn. — A medium-sized tree, met with in the Panjab Himalaya, Amluk, 
Hazara, Kashmir, Baluchistan and Afghanistan. It is the amluk, maliXk, etc. 

It yields a gum said to cause a large quantity of water to solidify to a jelly o-um. 

{Ann. Bept. Ind. Mus. Calc., lWl-2, 2A). . The ripe fruit is largely eaten either Fmit. 
fresh or dried. It is imported by the Kabulis into Peshawar and is often used 
in the preparation of sherbet. 

D. melanoxylon, Roxb, — A medimn-sized tree found, according to Gamble, in Coroman- 
gouth India, in the dry forests of the Maratha country, the Deccan and Karn&tak ; del Ebony, 
but Brandis, by regarding it as doubtfully distinct from J». tontetitoMa, extends 
its area to the deciduous forests of the Central Provinces, Chota Nagpur, 

Bihar and the Western Peninsula. It is known in trade as Coromandel 
Ebony and by the following, amongst many other names : — tendu, hendu, temru, 
ahnus, tumi, hari-mara, damddi, halai, etc. Speaking of jf>. niBianaxyittn proper, 

Gamble observes large trees are uncommon and the amount of ebony small ; of 
I), tomentima he says that it is the tree which gives the ebony most largely 
used in North India. From it is made the Nagina (Bijnor district) black carved Nagina 
woodware. For full particulars of that art centre and its utilisation of ebony, 
consult Indian Art at Delhi, 1903 (100, 112-3, 123, 149, etc.). The fruit ripens 
about December and is edible. During famine it is poxmded and made into 
bread. [Cf. Banerjei, Agri, Cuttack, 1893, 185-6, 195 ; Cameron, For. Trees 
Mysore and Coorg, 1894, 178 j Hove, Tours in Gujarat, etc., 1787, 145.] 

D. montana, Roxb . — A small tree found throughout India and Burma. It Ban-gab. 
is known as a form of tendu, but its distinctive names, among others, are : — 
han-gdb, temhhurni, gara-tiril, lohari, Mr eh, goindu, makartendi, jagalaganti, 
amhia, hddru, kachan, muchi tanki, iawhut, etc. It does not grow to a large size, 
and the timber’, though described as a beautiful furniture wood, is rarely suitable 
for such purposes. According to Day {Fishes of India) the fruits of the histendu 
or kuhar are thrown into the water to kill fish. Kanjiial [For. FI. of School Ksh Poison. 

Giro. U, Prm., 1901, 220-2) says every part of the tree, including the fruit, is 
bitter and has an impleasant smell. 

DIPTBROCARPUS, Gaertn., /. ; FI Br. Ind., i., 295-9 ; Gamble, U.E.P. 

Man. Ind. Tmhs., 1901, 70-3 ; Prain, Beng. Plants, i., 251-3 ; Brandis, Ind. P*- i’> 
Trm, 65-6; DiPTEROCAKPEiE. A genus of lofty trees, whicb embraces 
some 50 species, natives of tropical East Asia. Of these 17 occur in 
the Indian area and some 8 or 9 in India proper. On purely economic 
grounds I propose to treat as species plants that may be only doubtfully 
distinct botanically, but in doing so I am practically following the lead 
given by Prain. The various forms are chiefly noted for their oleo-resins 
and timbers. The unimportant species are : — 

D. alatUS, Roxb., FI. Ind,, ii,, 614. A very largo tree, native of the tropical D.E.P., 
forests of Burma, where it is Imown as white kanyin or kanyinhyn. It gives iii., 157. 
a large quantity of a rather thin wood-oil. Gamble remarks that this is probably Kanyin. 
considerably mixed with that of eng. \Cf. Boxb., Trans. Soc. Arts, 1806, xxiii., 413.] 

D. costatus, Gaertn., f.; D, alatus, FI. Br. Ind., i., 298. This, like o. imvia, is 
called in Tippera. 

D. Griffithii, Miq . — A tall tree of the Mergui and South Andaman Islands. p.E.P., 

This broad-leaved tree affords one of the qualities of Andaman gargan~oi\. iii., 169. 

D. indicus, Bedd. ; Brandis, Journ. Linn. Soc., xxxi., 26; D. turbinatua, FI. Malabar 
Br. Ind., i., 295 (in part ) ; Talbot, List Trees, etc., 1902, 33 ; Cooke, FI. Pres. Wood-oil. 
Bomb., 1901, i., 84. The guga, challane, ennei, kalpayin, varangu, etc. A lofty 
tree of the evergreen forests of the Konkan, Kanara, Malabar and Travancore. 

The wood-oil tree of Western and Southern India. 

The Conservator of Forests, Coorg, gives an account of the wood-oil prepared 
in that portion of the west coast of Southern India. He says — ” We have two Two Ojls< 
oil trees in the Western Chat Forests of Coorg. Both. I believe, are species of 
joipterocttvinifi, but have not been able to get the flowers to identify them. The 
oil is contained in the pores of the wood, and is collected by cuttixxg a hole into 
the centre of the tree. One species yields a yellow oil and the other a dark red. 
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The former is sold, in the baizars mixed with dammar (the produce of Vtitevia 
'lutiieff ) as varnish at 5 annas a bottle. The latter also makes a fair varnish. 
It has a strong copaiba-like smell and would probably be useful in medicine.” 
One at least of these oils must be regarded as afforded by the present species, 
whether it be accepted as distinct from if. turtfinatus or only a variety of it. 
D.E.P., D. l^Vis, Mam., Mem. Wern. Soc., 1832, vi., 298-9 ; D. turhinatus, Boxb., FI. 

iii., 158-9. Ind., ii,, 612 (in part) ; FI. Br. Ind., i., 295 (in part). Prain speaks of this as 

Telia- a taH tree met with in Tippera, where it is known m telia-garjan. He remarks 

garjan. that as so accurate an observer as Buchanan-Hamilton separated his imvin 

from tiivhiwittia, on account of their different economic properties, it seems 
better to leave the two trees as distinct species. In a letter to Boxbui'gh dated 
Oct. 16, 1798, Buchanan-Hamilton speaks of four species of “ gurgeon ” found by 
him in Chittagong, which doubtless included the present species. 

D. obtusifolius, Teysm. — A large deciduous tree of the eng forests of Prome 
and Martaban. It is the kanyingolc, inho, in-Tcohe. 

D.E.P., D* pllosus, Roxb., FI. Ind., i., 615. A tall evergreen tree of Assam, Chittagong 

iii., 159. and Burma: It is best loxown as the Tiollong. Brandis observes that it yields 

Hollong. a semi-fluid resin, and it is described by Hooper as white {Rept. Labor. Ind. 

Mus. (Indust. Sec.), 1904-5, 24), Gamble speaks of the wood as good but not 
suited for tea-boxes. Peal refers to it as employed for canoes. This is possibly 
the tree mentioned by Robinson {Desc. Aco. Assam, 1841, 62). 


D.E.P., D. tuberculatus, Roxh., FI. Ind., ii., 614. Tlie Eng Tree, eng, in, 

iii., 160-1. sooahn. A large deciduous, gregarious tree forming the “ in (eng) forests ” 
Etig. Qf Burma, Chittagong and Siam. It is said to be very characteristic of 

laterite soils and to take the place of the sal in Northern and Central India. 
Wood-oil. Oleo-resin. — It was for some time thought that the eng tree did not 

give a wood-oil, but Mr. J. W. Oliver explained that it yielded a thick oil 
or rather oleo-resin. The reader will find Mr. Oliver’s most interesting 
report in the Dictionary (iii., 160-1). The method of extraction is very 
similar to that for garjan-oW, explained below. The congealed resin 
which remains behind, after the removal of the oil, is scraped off and used 
Torofies. for torches which are made of rotten wood, mixed with the resin and rolled 

up in the leaves of the saithwa, a species of screw-pine. In some localities, 
however, the rotten wood is soaked in the oil itself and wrapped up in the 
leaves of a palm-sa?w {Licuaki peltata). Nisbet {Burma Under Brit. 
Rule and Before, 1901, 365) says that “ twenty years ago the chief luminant 
used after dark through the rural tracts, except those of the dry zone 
within easy reach of the central petroleum fields, was a small torch about 
a foot and a half long made of chips of dead wood and the resinous oil of 
the kanyin or wood-oil tree J>. turhinatus rolled in palm leaves. . . 

“ These kanyinsi torches were sold in bundles in every bazar. While 


burning they emitted incessant smoke and a strong oily smell, pungent 
and diSering vastly from the European idea of fragrance. At one time 
the manufacture of these torches formed an industry wherever the wood- 
oil trees abounded ; but now, in consequence of improved communications 
and of large imports of kerosene at low rates, torch-making is only betaken 
to in jungle tracts in order to eke out the means of livelihood during bad 
years, when the shadow of misfortune darkens the threshold.” 

The oil is used for waterproofing bamboo baskets, etc. With regard 
to the wood, Gamble (Z.o. 72) says, “ The Eng is probably the best of the 
woods given by the species of XHpterocarpus, and it is in considerable 
demand and use for building and boats,” In point of weight it would 
seem to average 54 lb. {Gf. Brandis, Ind. For., 1875, i., 365 ; Semler, Trof. 
Agrih, 1900, ii., 536-7.] Hooper {Agri. Ledg., 1902, No. 1, 15) mentions 
a tannin extract obtained from the bark of this tree. 


DIPTEROCARFUS 
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D. tUFtoinatus, G'aertw., /.; Bucli.-Haiii., Mem. Wern. >S(3c.,, 1832, D,E.P., 
vi., 300 ; Eoxb., FI. Ind., ii, 612 (in part) ; Ribbentrop, Forestry in Br. iii., 161 - 71 . 
Ind., 1900, 10. Kanyin Oil Tree, garjan, dulia gar jan, Tcanyoung, hanyin, Kanyin. 
Icanyin-ni, Ttanyin Jcohe, etc. An evergreen tree of Eastern Bengal, 

Chittagong, Burma, and (according to Gamble) of the Andaman Islands. 

Distributed to Singapore. 

One of the loftiest of Indian trees, being sometimes 250 feet in Lofty Trees, 
height. Hooker (Himal. Journ., ii., 348) in his account of Chittagong 
says : “ This is the most superb tree we met with in the Indian forests ; 
we saw several species, but this is the only common one here ; it is 
conspicuous for its gigantic size, and for the straightness and graceful 
form of its tall unbranched pale grey trunk and small symmetrical 
crown : many individuals were upwards of 200 feet high and 15 in 
girth.” In recent official correspondence mention has been made of two norma, 
a broad and narrow-leaved garjan oil plant. The latter has been deter- 
mined to be a special variety of 1>. turhinatAis, for which the name 
andammiicus has been suggested, and the former is I). Griffithii 
(see above). 

OLBO-RBS/N . — With regard to the various species of Dip fe j^o carpus Oil. 
that yield wood-oil {garjan), the following information was obtained 
some few years ago from the Government of Burma Kanyin oil is 
the produce of JD. Imvis {Icanyin-in ==: red hanyin) and of D. alatiis 
= white hanyin), which are common in evergreen forests, 
and probably of other species of similar habitat.” It seems likely, 
however, that the source of the superior quality of oil has changed 
within recent years owing to the comparative extermination of the plant 
most noted in former times. It is also highly probable that the plant 
valued at the present day may be a species but indiSerently known 
to botanists. Every here and there, more than one grade of oil is de- Various Grades, 
scribed by popular writers, whereas in most cases only one species of 
wood-oil tree is recognised. It is on that account that I have retained 
for the present the names used in the Dictionary, namely, D. Icevis, 

D. taherc Hiatus and D. turhinatiis, 

Garjan Oil is in Burma generally collected in the dry weather only — Garjan. 
(November to May). In the Andaman Islands it does not flow before 
January 15, and is finished by April 25. The oil is obtained by cutting seasoa of 
two or three deep pyramidal hollows (the apex pointing towards the Ooiisction. 
interior) near the foot of the tree, and by applying fire to the upper cut 
surfaces. The fluid then collects at the bottom of the hollow, which is 
emptied every three or four days. Fire is applied after the oil is removed, Fire, 
and the upper surfaces of the hollow are chipped three or four times 
during the season. In Tharawaddy district, where trees are not very 
plentiful, it is considered that twenty are about as many as one man can 
attend to. The yield of twenty trees would be 100 viss for the season, Yield, 
worth Rs. 26. In Prome district the oil may be said to come into the 
market in the form of torches similar to those already discussed under 
I>. tuherc’ulattis. In the Forest Administration Eeforts of the Andaman 
Islands (1897-8, 7; 1899-1900, 4, 5; 1901-2, 13; 1903-4, 7) par- 
ticulars are given of the methods pursued in collecting the oil. In the 
Chittagong district it is prohibited to tap the trees owing to the large Tapping 
number already killed. This prohibition it is understood does not extend 
to the hill tracts. A recent official communication, for example, states 
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that the extraction of the oil is not pursued there because it is not re- 
munerative enough. 

Industrial Very little is known for certain of the industrial uses of the oil, still 
Uses, less of the resinous concretion as distinct from the liquid oil. The 

Eesinous former is fairly extensively employed by the Burmese for torches, and 

Concretion. largely used in preserving bamboo wickerwork and in paying 

Varnish, the seams of boats. As a varnish it is believed to protect woodwork from 

the ravages of insects. In Europe it has been in fact made into a varnish, 
and is reported to be a useful ingredient in lithographic ink. It was in 
the Dictionary pointed out that an important way of utilising the article 
might be found in taking advantage of Mr. Laidlay’s discovery that it 
acts as a solvent to caoutchouc. Sir W. O’Shaughnessy remarked 
fifty years ago that it would lilcely be found a perfect substitute for the 
Substitute for expensive balsam of copaiba. In the Journal Chemical (1902, 

Copaiba, 1404) it is affirmed that “ Chinese wood oil ” is not suitable to replace 

linseed oil in the preparation of varnishes. It cannot be heated above 
160° C. Capital (April 1904) gives useful particulars regarding Chinese 
Chinese wood-oil — a substance which cannot possibly be mistaken for c/arian 

Wood-oil. / A a\ ^ 

(seep. 4o). 

Chemistry. — In the Dictionary will be found an abstract of the results obtained 
by the distinguished authors in the PharmacograpMa. More recently Hooper 
has published his examination of the samples procured by the Reporter on 
Economic Products, from which the following passage may be furnished: — 
“ Eighteen samples of garjan balsam from Bombay, Madras, Tippera, Chittagong, 
Specific Assam and Burma had been submitted to analysis. The specific gravity ranged 

Variability. from 0’957 to 0'999, the percentage of volatile oil from 36‘9 to 71'1, and the 

acid number from 3-12 in a Chittagong sample to 21-9 in one from Rangoon. 
These oils, procured from ». turhinnttis, i>. imvis, etc., were very irregular 
in composition and physical contents, and would lead one to believe that 

Adulteration. adulteration is practised in certain quarters. The balsam secreted by ». 

ttihet'cniaUts and known in the trade as ‘ Jusi ’ is more uniform in com- 
position. It has a thick honey-like consistence with a high sp. gr. and acid 
value, but a low proportion of volatile oil. Samples of the oleo-resin of 
J». Gri^thU and Mt. turhinatus, uar. antiamuuiv.ttH, collected from botanically 
authentic sources from the Andamans, were of exceptionally good quality. The 
chemical examination of a series of balsams of this character enables one to 


recognise their peculiar reactions, so that it is easy to detect substitritions and 
adulterations. During the course of the inquiry a sample of oleo-resin from 
South India, although labelled Mtijttc'i'oea.vpua, was foimd to be the product of 
the ' yen nemaram" {Uura^cickia pinna, tn). . . . To thoroughly understand the 
differences of composition of gums, resins, and oleo -rosins, samples should be 
collected from the trees and the conditions of age, climate, soil, etc., studied on 
the spot.” [(7/. Wiesner, Die Eohat. dea Pfianzenr., 1900, i., 236-7 ; Tsohirch 
and Weil, Acc. Ourjun Balaam, in Proc. American Pharmaceut. Aaaoc., 1904, lii., 
700-1; Pharm. Journ., 1906, Ixxiv., 722; Tsohirch, Die Harze und die liarzbe- 
hdlter, 1906, i., 489-612; Hooper, Bept. Labor. Ind. Mua. (Indust. Sec.), 1906-7, 
8 ; PAam. Jotim., 1907, Ixxviii,, 4.] 

Medicine. Medicine . — This substance is hot very largely used in Indian medicine, and 

does not appear to have been known to the early authors. It is apparently 
alluded to in the Makhzan, but it is not mentioned by Dutt in his Materia Medica 
of the Hindus. The most recent opinions on the subject only need bo here 
quoted. Dr. Dougall and subsequently Moodeen Sheriff {Mat. Med. Mad., 
1891, 49-50) drew attention to the properties of the oil. The latter says, 
“ The best medical properties of this oU are its usefulness in gonorrhea and 
gleet, and in all forms of psoriasis, including lepra vulgaris.” Again: “With 
regard to its usefulness in j)soriasis and lepra vulgaris, 1 am not aware of any 
other local stimulant which is more efficacious in those diseases than this drug.” 
But in the PharmacograpMa Indica (i., 192) mention is made of the investigations 
conducted by the Government of India, and it is then added that “ as far as 
we have heard the new treatment has not been a success.” [G/. Dymock, Mat. 
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Med. W. Ind., 1885, 88-9 ; Waring, Baz. Med. Ind., 1897, 70-2 ; Ponder and 
Hooper, Mat. Med. Ind., 1901, 32.] 

Gamble {l.c. 71) remarks that the Wood of the garjan tree is used in Timber 
house-building and for dug-out canoes, as also for packing-cases, but 
that it is soon destroyed by white ants. Its large size, however, makes 
it valuable for temporary purposes ; logs 40 to 60 feet in length are 
sometimes procurable. With regard to weight he tells us that the speci- 
mens he had examined averaged 50 lb. per cubic foot, [Cf. For. Admin. 

Reft. Burma, 1899-1900, 18 ; Working Plans Reft. Pyinmana, 1904, 16-7.] 

Trade. — Milburn {Or. Comm., 1813, ii., 315) mentions wood-oil, and 
explains the uses it is put to. Royle, writing in 1840 {Prod. Res. Ind., 77), 
speaks of wood-oil, but says it has never become an article of commerce. Oommordai 
Fllickiger and Hanbury {Pharmacog.) state that the world’s supply is 
obtained from “ Singapore, Moulmein, Alcyab, and the Malayan Peninsula 
and that it is a common article of trade in Siam.” Dymock {l.c. 91) 
remarks — “Garjan Balsam is not an article of commerce in Bombay; 
small quantities may be sometimes obtained in the Native drug shops. 

The Government supplies have been obtained from the Andaman Islands.” 

Moodeen Sheriff {l.c. 49) writes that in Madras wood-oil is common in 
most large bazars ; he describes several forms and gives their prices. A 
firm of Calcutta merchants, in a letter dated October 25, 1900, under- 
took to supply garjan oil in 40-gallon casks at Rs. 47 per cwt. delivered 
in Calcutta. An official correspondence in 1901 resulted in the discovery 
that some objection existed in the minds of European merchants in Ran- Objections to 
goon to engage in the traffic in hanyin {gargan) oil. One firm reported 
that the quality of the oil varies very much, and the price accordingly. 

The quotation given by them at that time was Rs. 60 per 100 viss — equal 
to about Rs. 20 or £1 6s. 8d. per cwt., but this does not include casks 
or drums. The Conservator of Forests in a communication of same date 
was of opinion that if an assured demand arose, there would be little Demand 
difl&culty in procuring local persons willing to supply the oil in Pyinmana 
Division, the Ruby Mines Division and Tenasserim Circle. It will thus 
be seen that very little of a satisfactory nature can be furnished regarding 
the Indian supply of this article. There are four- chief centres of pro- centres of 
duction — Burma, Andaman Islands, West and South India and Chittagong, 

The last mentioned, though formerly perhaps the most important, is the 
least valuable at the present day, and therefore it may be said that the 
supply, such as it is, comes almost exclusively from Burma and the An- 
daman Islands and is exported from the port town of Rangoon chiefly. 

The returns in one province appear as lb., in another as viss, in a third 
as gallons, so that a combined statement is impossible. Moreover, in 
official statistics it is sometimes grouped with “ resin,” at others with 
minor forest produce. One point only seems indicated, namely that with 
the growth of the Chinese wood-oil (Aleurites Pordii, p. 46) a decline 
in both the supply and demand of garjan has taken place. 

DOLICHOS, lAnn . ; Leguminosju. A genus of twining herbs 
of which there are 20 species, six natives of India and two of economic 
value : — 

D. biflopus, Linn.; FI. Br. Ind,, ii, 210; Buch.-Ham., Journ. ^ 

Mysore, etc., 1807, i., 107-8, 286, 377 ; ii., 105, 198-9, 220, 323 ; iii., hoVhp 
240, 296-7, 326, 352, etc. ; Roxb., FI. Ind., iii., 313 ; Prain, Beng. Plants, gram. " 
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i., 391 ; Dutliie, FI, XJyper Gang. Plain, i., 229 ; Cooke, FI. Pres. Pomh., 
i., 382. Horse-gram, hMtU, hurthi-halai ox hurthi om kurti, kalath, kJmlti, 
kolatha, Imlat, gakat, horec, barat, roiong, gdgli, hotang, wuhwalli, ulava, 
Jiurali, Jiulga, hulle, papadi, muthera, simhi, hejimdh, Jchdrek, pe-ngapi, etc. ; 
gudr, sometimes given to tMs plant, more correctlj denotes Ci/ am ops is 
psoralioides. 

Varieties and Races. — According to Baker {FI. Br. Ind., l.c.) there are two 
forms of this plant, J». wtijiorws, a sub-erect annual, and hijOn-uN, a more 
or less twining plant. The habitats of these forms are not separately recorded. 
He apparently treats of both when he says it occurs on the “Himalayas to 
Ceylon, and Burma, ascending to 3,000 feet in Sikkim, sometimes cultivated. 
Distributed everywhere in the tropics of the Old World.” _ The writer, however, 
is of opinion that a mistake may have been made in linking the Himalayan 
with the plains plant. Eoxburgh refers to two forms, one with grey, the 
other with black seeds, both of which he implies are cultivated in Bengal and 
Madras. The grey-seeded plant, x>. hiflmms, is erect, has twining branches, 
and is about 2 to 3 feet high. Roxburgh then adds — “I have never found 
it but in a cultivated state.” As already observed, there would appear to 
be room for doubt as to whether the grey and the black-seeded forms of 
Roxburgh are the two forms of modern writers, or whether both of Roxburgh’s 
plants constitute but cultivated races of on© of these forms. In popular works 
on economic products the horse-gram of Madras is viewed as to. mHflotms, and 
under either of these names (». umflortm- or ffl. hiflorufi) & pulse is described 
as grown in almost every district of India, but chiefly in Madras and Bombay. 
It is a little difficult to believe that the plant of the tropical plains is the same 
as that of the temperate Himalaya, but of course this is by no means impossible. 
Duthie, however, says that as grown on the Himalaya it is more robust, the 
pods larger and broader, and the seeds grey. Mollison (Handbook Ind. Agri,, 
1901, iii., 82-4) speaks of two varieties ; one, gro^vn sparingly in the Ahmed- 
nagar and Kaira districts, has creamy white seeds ; the other, commonly 
cultivated, has grey variegated seeds. But that this cultivated pulse should 
be regarded as a native of India is abundantly confirmed by the existence of 
a Sanskrit name — hulatiha — ^from which no doubt many of the above vernaculars 
(hulthi, etc) have been derived. 

CULTIVATION , — Of the plains it may be said that this pulse is grown 
either as a green manure or as a cattle food and fodder. Mr. Kobertson 
{Saidapet Farm Repts.) deals with the advantages of using it as a green 
manure. Since then, however, the subject of the influence of leguminous 
crops on the soil has undergone a complete revolution. Their chief value, 
it is now believed, lies in their power to fix the nitrogen in the soil through 
the agency of the organisms contained in their root warts. li’ew Indian 
crops are perhaps more valuable in this respect than the horse-gram, 
especially when grown as a fodder plant, or still more so as a green manure. 
The advantages of growing the crop as a source of fodder are extolled 
by various writers. Robertson, for example, says that it produces 
from 2,000 to 4,000 pounds of fodder in two months, at a cost of about 
Rs. 3 per ton, and thrives with a minimum rainfall in very hot weather. 
The ease with wlflch it may be cultivated recommends it most highly as a 
catch crop for forage purposes, either to be grazed on the land or fed in 
the stalls. The plant may be made to grow at almost any season of the 
year. It requires but one shower of rain to start its growth, but even if this 
be not obtained, the seeds have the power of remaining alive for months 
in the soil and of germinating when rain does fall. After the removal of 
the rabi crop it is contended that a highly advantageous course is to 
rapidly dress the soil, sow horse-gram, and in a month’s time commence 
to use the steins and leaves as fodder. By this means the soil is saved 
from becoming baked with the advancing heat of summer, and the roots 
left in the soil greatly improve it, even should the cultivator be unable 
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? to devote tlie entire crop as a green manure. The following brief account, 

province by province, may be found instructive :• — 

Bengal and /4ssam.— Horse-gram is very little cultivated in the Lower Bengal 
Provinces. It is said to be grown to a limited extent in Shahabady and and Assam. 
1 fairly abundantly in Chota Nagpur, both as a grain and a fodder crop, 

i but not in Lower Bengal. Mukerji {Handbook Ind Agri., 1901, 263) 

;■ observes that the time for sowing hulthi for grain is October or November, seasons. 

and for fodder June, August and November, three times on the same 
!: field. It may be reaped during several months, according to the purpose 

; for which required, but the general harvest is December-January. The 

quantity harvested per acre Mukerji gives as 300 lb. of grain, or 5 
' tons of green fodder per crop. Banerjei {Agri. Guttaoh, 1893, 80-1) 

f discusses its merits as a rahi, while Basu (Agri. Lokardaga, 1890, 34) 

; calls it a Miarif crop. Speaking of Assam in a subsequent report (Apn. 

Ledg., 1903, No. 5, 135), he says that kulthi-mdh is grown to a small extent 
in Kamrup and Darrang. In the Tezpur Sub-division it is cultivated 
by Nepalese and coolie settlers, and in Upper Assam and Nowgong is 
unknown. Only one variety is grown. The method of cultivation and 
time of sowing and reaping are very much as with mdti-mdh. About 
5 seers of seed are sown per acre ; thin seeding is desirable, the object seed, 
being to allow the plants to creep and spread over the ground. A good Yield, 
crop may yield up to 6 maunds of pulse per acre. 

Upper India. — Duthie and Fuller {Field and Garden Grops^ pt. hi., 2, Upper 
f t. Ixxxi.) say that in the United Provinces D. bifiorus is grown mostly India, 

as a rainy-season hill crop, ascending the hills to 7,G00 feet. Atkinson 
{Himdl. Dist., 24:Z, 460, 696) and Stewart (P&. Plants, 1869, 28) make 
very similar statements. According to Sir J. B. Fuller, DoUeJios 
Mflorus is grown in the southern districts of the Central Provinces as a seasons, 
cold-weather crop, but is of importance only in the Chanda, Bhandara 
and Balaghat districts. 

Bombay. — Mollison {Textbook Ind. Agri., 1901, hi., 83) observes that Bombay. 
kulthi takes the third place among the pulses of the Presidency, and 
according to statistical returns occupies over 500,000 acres annually. 

The Agricultural Statistics give an average for the five years of over 
2,700,000 acres under “other food grains including pulses.” Briefly 
stated, it may be observed that Gujarat and the Konkan are unimportant Area, 
sources of supply, but that the Deccan and the Karnitak are fairly 
important (especially the districts of Ahmcdnagar, Satara, Poona, Dhar- 
war, Belgaum and Bijapur). The principal cultivation is in the hharif Seasons, 
season as a row or mixed crop, subordinate to hdjri, hemp {ambadi) and 
niger seed ; only rarely is it a pure crop. Occasionally, however, it is 
grown in the rahi season as a second crop in rice fields. It is very sparingly 
cultivated in Bombay as a green manure. Of the Deccan, Mollison 
says Jculthi participates in the general cultivation given for hdjri {JFemii- 
setum typli oideuyn). The fields in which it is grown are rarely manured 
oftener than once in three years. The land is usually prepared by working 
a heavy-bladed harrow {rakhar) two or three times in the hot weather, 
and again two or three times after rain in June. As a mixed crop it is Mixed Orop. 
sown in July, and may occupy every fourth row. The crop is generally 
bullock-hoed twice a year. If sown in July, the orop will be ripe at the 
end of October or early in November. 

Madras. — The crop is very important in this Presidency. Nicholson Madras. 
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{Man. Oom&atore) tells us tLat it grows on the poorest soils, and with 
the minimum of rainfall. Horse-gram land is seldom manured, otherwise 
Sowing. than by casual droppings of cattle : it is usually ploughed, sown, 

and the seed covered by a second ploughing ; or the seed is simply 
scattered broadcast over the natural surface and then ploughed in. As 
it requires only one good rain after appearing above ground, it frequently 
gives a fair crop when nothing else can live. When the south-west monsoon 
oatohOrop. raiiis are too late for Mmhu {hdjra) it is frequently sown as a substitute 

Seasons, lu September, but it is also sown largely, in November after the first burst 

of the north-east monsoons. It is pulled up by the roots, thrown into 
heaps, and then trodden out by cattle. The yield is up to 1,200 lb. 
Area. Nicholsou (I.C., 1898, ii., 176) gives 194,777 acres as the average under 

jD. biflorus for the years 1888-93. Mr, H. Goodrich, Collector of 
Soil, Bellary, says a mixed soil is best suited for the crop. The fields should 

be ploughed and harrowed once or twice, but not irrigated nor (generally) 
manured. Several other Madras writers, however, give very difierent 
Varying accouuts of the requirements of this plant, so that the practice seems 

Practices. considerably within the Presidency. In the Survey Settlement 

Eeport of South Arcot, for example, it is said : “ The land is ploughed four 
or five different times after the month of May, and the gram sown be- 
tween the latter part of August and the end of September. It is 
gathered in the middle of March.” So again, Moore {Man. Trichino'poly, 
72) speaks of it as a precarious crop. In the North Arcot District, 
Area. Cox {Man. North Arcot, 1894, ii., 184) gives 48,897 acres as the average 

under D. biflorus for the years 1887-93. Unfortunately, while several 
writers mention figures of area for the districts with which they are 
familiar, no definite statement of the Presidency as a whole can be 
furnished, for the reason that horse-gram does not appear to be sepa- 
rately returned. The official figures under “gram” for Madras come to 
an average (for the five years 1900-5) of almost 150,000 acres. But 
under “ other food grains including pulses ” 7,092,389 acres are shown 
as the area in 1902-3, though it has since contracted to 5,753,913 in 1904-5, 
It is tlms fairly certain that “horse-gram” must be included under 
the latter, and that the former denotes Bengal gram (the true gram) 
grown in the Madras Presidency. As indicative of the possible regions 
of greatest cultivation of this pulse, it may be here added that Bellary 
had in 1902-3 (when the largest area for the period 1900-5 was re- 
turned), 822,685 ; Anantapur, 771,267 ; Karnul, 708,877 ; Kistna, 554,757 ; 
and Salem, 590,619 acres devoted to the combined food crops mentioned 
above. 

Mysore. Mysore. — Rice {Mysore Gaz., 1897, i., 119-20) says the horse-gram 

is of two kinds, black and white, sown intermixed. In the east the worst 
qualities of soil are generally used, and on the same fields same {I^anicum 
Mixed Crop. Oru.s-galU, var. frumeniaceniim), hdraha {? Curcuma lowja), and 
huchchellu {G-uizotia abyssynica) are cultivated, without one crop 
injuring the other, or a rotation being even considered beneficial. Por 
horse-gram plough twice, in the course of a few days, any time in Ootober- 
Gcrainatcd November. Then, after a shower, sow broadcast ; or, if rain does not 

’ fall, steep the seed for three hours in water and plough into the soil. It 

requires no manure, and in three months is ripe for harvest. 

Food. FOOD AND FODDER. — The interest in this pulse is mainly as an 

article of cattle food, the green stems and leaves being a valued fodder, 
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when grown for that purpose. Although not deemed a superior pulse it 

is largely used by the poorer classes, being perhaps the cheapest of pulses, cheapest Paise. 

The pea is generally soaked for twelve hours, then husked, thus reducing 

it to the form of or split-peas. The husk obtained is regarded as a 

valuable cattle food. The split peas may be reduced to meal, or boiled, 

or fried and eaten with rice or other articles of diet. The flour is fairly riour. 

extensively employed in the preparation of sweetmeats. In some parts 

of the country the grain is dry roasted (parched), then sold to the consumers. Parched Gram. 

who boil it in the preparation of ddl. 

The pea is boiled entire and given when cold as an article of cattle Cattle 
food. It is one of the chief pulses so used in Madras and Bombay. Some Food, 
years ago Eobertson performed a series of experiments to test the 
merits of boiled as compared with steeped horse-gram both on draught 
cattle and horses. The verdict was in favour of the steeped grain. \pf. 

Rept. Agri. Dept, and Exp. Farms Mad., 1871, 4-7.] It is most important 

that in any attempts that may be made to extend this use to other parts 

of the world, the distinction should be clearly observed between the horse- 

gram of Madras (the article here dealt with) and the far superior pea 

known as Bengal gram (Cieer arietinum, pp. 295-302) — the true gram 

of India. It is also extremely important that both these and all the 

other peas and beans of India should be recognised as distinct from 

the hliesdri (Lathyrus sativus, p. 703) — a pulse with an evil reputation evU Reputation. 

that has on more than one occasion injured the prospects of a foreign 

demand for Indian pulses. 

The fodder is either a by-product of the cultivation of the pea (bhusa) Musa. 
or it is a special crop grown and reaped at successive intervals, the plants 
not being allowed to form fruit. For fodder purposes it may even he sown 
on the same land two or three times within one year, and the soil is thereby 
improved rather than injured, as the pulse both cleans it of weeds and 
adds largely to its nitrogenous property. 

Chemistry . — ^With regard to the chemistry of horse-gram, Church 
{Food-Grains of Ind., 1^) gives the following analysis. In 100 parts, 
imhusked ; — ^water 11*0; albuminoids, 22*5 ; starch, 56*0 ; oil, 1*9; 
fibre, 5*4 ; ash, 3*2. The nutrient ratio is 1 : 2*7, and the nutrient co- Nutneat Ratio, 
efficient 83, [Gf. Leather, Agri. L&dg., 1901, No. 10, 360.] The seeds are 
used medicinally in the Panjab. Arjun {Bomb. Drugs, 40) says a de- Medicine, 
coction of D. imiflorus is employed by the Natives in certain diseases 
of women. [Of. Kanny Lall Dey, Indig. Drugs, 1896, 118.] The seeds on. 
are moreover reputed to yield an oil. 

Area. — As already explained, the official statistics under which this Area, 
pulse should be recorded are referred to two sections ; — “ Gram ” and 
“ Other food-grains including pulses.” It seems likely that the former 
denotes Cieer arletinunh and that the latter includes the horse-gram. 

In 1905-6 the total area in British India under gram came to 11,024,170 
acres, and the others to 28,022,722 acres. The available information 
regarding the production of gram will be found under Cicer. It need 
only be added that of the area devoted to the “ others,” a fair proportion, 
especially in Madras and Bombay, would be the present pulse. The fol- 
lowing may be given as an analysis, province by province, of the areas 
under “ others ” : — 6,284,192 acres were in Madras ; 4,451,000 in Bengal ; 

4,248,816 in Apa ; 2,417,785 in Oudh ; 4,743,321 in the Central Provinces ; 
and 2,575,116 in Bombay. These returns give, therefore, the only possible 
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relative indication as to the production of horse- gram, hut in Bombay 
the actual area was 545,738 acres. 

D.E.P., j), Lalblalb, Linn; FI. Br. Xnd., ii,, 209; Koxb., FI. Ind., iii.^ 

305 ; Train, Journ. As. Soc. Beng., bcvL, pt. ii., 54, 429-30; Train, Beng. 
Plants,!., 390-1; Duthie, FI. Upfer Gang. Plain, 228-9; Cooke, FI. Pres. 
Bomb., i., 381. The sim, makhan-sim, sem, 'po'pat, borhoti, glieea-sim, 
'panck-sim, lahlab, uroJii, uri, kechu, cMmi, Jcatjang, pdvta, wall, ml, pauti, 
vdlpapri, mochai, hili manavare, mutcTiefi, alsanda, annapa, avare, pe-hya, 
pe-hazon, pe-gyi, pe-lun, etc. 

Cultivated Forms. — Wild and cultivated throughout India ; it ascends the 
Himalaya to 6,000 or 7,000 feet in altitude. Do Candolle {Orig, Cult. Plants, 
346) says its culture dates perhaps from three thousand years, but that he can 
find no trace of its being early diSused in China, Western Asia or Egypt. Hosie 
{Eept, Prov. Ssu'ch'uan, China, 1904, 11) says it is called ssu chi tou (four- 
seasons bean) because it is cultivated throughout the year. Henry {Econ. Bot. 
China, 12) remarks that its Chinese . name is pien-tou, and that there are two 
varieties, one with purple, the other with white flowers. So also in India there 
Two Forms. are two cultivated varieties, though these have not been distinguished in the 
Flora British India. Praia defines them as follows : — 

Var. Lahlab proper ,• pods longer, more tapering at point, seeds with long 
axis parallel to the sutures. This is D. Lablab, Linn., Sp. PZ., 1019 ; D. lignosus, 
Roxb,, FI. Ind., iji., 305 {non Linn.). 

Var. lignosus {Unn. sp., non Roxb.); pods shorter, more abruptly truncated at 
end, seeds with long axis at right angles to the sutures. Koxburgh, it will thus 
be observed, reversed the incidence of the Linneean names. 

Prain {Journ. As. Soc., l.c. 430) remarks that the epithet “ lignosus’’ is much 
more appropriate when applied to “ Lablab ” than when given to the plant to which 
Linnajus assigned it. “ Roxburgh identifies with his ‘ Lablab ’ the plant figured 
by Rumphius {Herb. Amb., v., t. 136), in an identification that is obviously just; 
Linnseus gives this very figiue as one of the types of his Ugnomis.” 

History. — Adams (Comment, in Paulus AEgineta, 1847, iii., 470) observes that 
Serapion, on the authority of Aben Mesuai, describes the properties of a climb- 
ing plant which he calls lebleb. Adams accordingly adds that there is every 
reason to suppose the lebleb of Serapion and Avicenna was noUenos. De Candolle 
{l.o. 347) gives, on the other hand, an account of the origin of the word fM&w. 
He remarks that it possibly comes from the Greek lobos, which means any pro- 
jection, like the lobe of the ear, a fruit of the nature of a pod, etc. Asa Gray 
{Scient. Papers, !., 353), reviewing De Candolle, comments that “the name 
(lubia) seems to be clearly referable to the Greek. It has not been traced 
earlier than to Jahia Ebn Serapion— an Arabian physician of the 9th or 10th 
century — whose work ‘ De SimpUcibus’ compiled chiefly from Dioscorides and 
Galen, was translated into Latin in the 15th century.” The word “ Lohiya (king 
of beans) ” occurs among the list of autumn (khartf) crops known to Akbar, and 
lexicographers would seem to regard the word lubia as of Persian origin. At the 
present day, in Upper India, it would appear to be applied to two plants, vignti and 
itoUeiios. Considering the time these plants come into season, it seems probable 
that the fo&'iyct of the Ain-i-AASan (Blochmann, transl., 63) was vigna Vatin ng 
(p. 1107). ^ I accordingly restrict the word lobiya to that plant ; and, if this be 
correct, it is probable that none of the species of stoHchos, wore known to the 
Persian writers of classic times. Moreover, no species of itoiichos would seem to 
have the properties attributed to the lebleb of the Arab winters. This reasoning 
would accordingly assign to the species of noUv.hoH an Indian origin, an opinion 
Wild in India. confirmed by the fact that both Xt. htflovua and if. rmoino are met with as wild 
species, the cultivated races of which bear many purely indigenous names. In the 
Taleef Shereef {l.o. 147) “ Lobeia ” is mentioned as a common culinary grain. 
Bengal. CULTIVATION, — Bengal and Assam. — Lablab is not a regular agricul* 

tural crop in any part of India. It is more correctly speaking a garden 
plant, and is trained to form arbours over tbe doorways of village huts. 
For example, the Director of Land Kecords and Agriculture says that 
diSerent varieties are cultivated all over Bengal as garden vegetables. The 
Eev. Dr. A. Campbell tells us of Chota Nagpur that it is largely cultivated 
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but that he never found it wild. Basu {Agri. Lohardaga, 79) remarks 
that it is sown in July to August. It is allowed to climb on trees or 
hedges, and the green pods are procurable in January to March. Mukerji 
{HandbooJc Ind. Agri., 1901, 263) writes that the time for sowing is July 
(the quantity of seed per acre being 5 to 8 lb.) and that the time of harvest- 
ing is January and February, the yield being 250 to 400 lb. per acre. 

Banerjei {AgrL Cuttack, 1893, 118-9) observes that it is planted in Seasons, 
specially prepared holes or pits about the middle of June. The plants 
flower in November-December and the crop is obtained in February- 
March. Speaking of Assam, it is met with not only in the valley proper but 
also in the Naga, Garo, Khasia hills and Manipur — each locality having 
distinctive indigenous names for it. About 45 seers of pods are obtained 
from each plant in the year, and the average price is six pice a seer. 

United Provinces. — Duthie and Fuller {Field and Garden Crops, Upper 
pt. ii., 23) observe that in these provinces this pulse is commonly grown India, 
along the borders of tall crops and allowed to twine itself on the plants 
standing on the margin. Castor-oil is a favourite support. It is never 
grown as a field crop by itself, as it requires artificial support. Duthie 
{FI. Upper Gang. Plain, 229) remarks that it is extensively cultivated 
for its pods, which are harvested in the cold season. 

Central Provinces and Berar. — It is often met with as a field crop T\v,o Porms. 
in these provinces. Two forms are seen, one with white, the other with 
dark purple flowers. They are usually grown in lines through the fields, 
special supports being furnished, or they are left to crawl and to take such 
support as they can from the stubble of the associated crop. 

Bombay. — There are several very distinct varieties or races of this Bombay, 
pulse met with in Western India. These might be grouped into garden several irorms. 
and field varieties. The former (as with the other provinces) can 
be spoken of as late hharif plants, since they come into season about 
December to January. Mollison {Textbook Ind. Agri., 1901, iii., 80) 
furnishes an interesting account of this Bombay crop. He says that Oardea crop, 
the form known as surti pdpdi is grown extensively in gardens in the 
Surat district. The beans are plucked early and eaten like French beans. 

The field variety of Surat is a second crop, bitter to taste and called kadva WeW crop. 

vdl, but in Southern Gujarat there is still another , field form that has 

smaller pods and is drilled with rice and tuver {Ca;jmin.*i imliciis) 

during June- July. The principal crop is the rahi, which usually follows 

rice. It is sown alone or with castor-oil (the dwarf variety). Vdl is also Associated 

grown among other pulses subordinate to juar or hdjri. When the juar 

is reaped, a long stubble, 3 to 4 feet high, is left. This, with the vigorously 

growing castor-oil and tuver, affords support to the climbing vdl, and 

heavy successive crops of green beans may be plucked from November to 

March. The most suitable soil for rahi vdl is a heavy black clay retentive soUs. 

of moisture. When the leaves turn yellow and begin to drop off, the crop 

of ripe beans may be gathered. Mollison adds that on good soil and 

with careful cultivation 1,300 lb. of pulse and an equal weight of useful Yield of Beans. 

fodder per acre may be obtained, ofi the same field from which a crop of 

rice has been previously harvested. And this is supplementary to the 

supply of green pods that may have been collected as a fresh vegetable in 

the early months of growth. The Department of Land Records and 

Agriculture, Bombay Presidency, in, their Season and Crop Report for 

1903-4, gave 94,993 acres as the total area under this crop ; and for 1905-6, 
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52,969 acres, witli, in addition, 232 acres in Sind. Tlie cliief localities 
are usually — in Gujarat, Surat ; in the Deccan, Poona ; in the Karnatak, 
Belganin and Bijapur ; in the Konkan, Thana and Kolaha. 

Madras. Madras and Mysore.— Yexy little can be said regarding this crop in 

Gardoa Crop. Soiith India except that it is grown in gardens, being sown from June to 
August, and reaped from October to March. In the Dictionary will be 
found a selection of passages from the Madras District Manuals, and 
Mysore. these may be consulted. Rice {Mysore Gaz., 1897, i., 112) says it is always 
cultivated with (Elettsine coracmia). When the plant is cut it is 
exposed for one day to the sun and then beaten with a stick to separate 
the seed. [Gf. Buchanan-Hamilton, Journ. Mysore, etc., i., 103 ; ii., 220, 
290, 314, 323, 384.] 

Burma. Burma. — Mason {Burma and Its People, 1860, 466, 768) says “the 

Burmese and Karens grow several varieties of one or two species of LaUab, 
which occupy the place of kidney beans in Europe.” 

Food. FOOD AND FODDER. — ^It is difficult, if not impossible, to estimate 

the actual area under a garden crop such as the present. It is grown 
all over India more or less, but is comparatively rare in Northern India, 
becomes abundant in Central, Western and Southern India, and is ex- 
tended through Bengal and Assam to Burma. As already indicated, it is 
Substitute for grown as a green vegetable (corresponding very largely with French 
French Beaus, ^eans and as a ripe pulse with the broad bean) and also as a fodder 
crop. The ripe pulse is eaten by certain classes only or is employed as a 
cattle food. Church {Pood-Grains of India, 1886, 161, t. 31) gives the 
Nutrient Value, following, deduced from the chemical analyses of the ripe bean Nutrient, 
ratio 1 : 2'5, nutrient value 80. The percentage of albuminoids is rather 
variable. Leather, in an article on Cyanogenesis in Plants {Agri. Journ. 
Foiaoix, Ind., 1906, i., pt. iii., 224), states that he has obtained prussic acid from the 

seeds oi val by simply allowing the crushed seeds to remain a few hours 
in cold water. [Gf. Leather, Agri. Ledg., 1901, No. 10, 361 ; 1903, No. 7, 
152, 155, 166.] 

D.B.P., DURIO ZIBETHINUS, JDC. ; FI. Br. Ind., i.. 351 ; Gamble, 

iii., 198. Man. Ind. Timbs., 1902, 92 ; Brandis, Ind. Trees, 78. Malvaceae. The 

Durian. Durian, duren, duyin. A large tree native of the Malay Peninsula, though 

wild and cultivated in Tenasserim, 

The earliest European mention of this fruit appears to be that of Nicolo 
Conti {Ind. in the I5th Century (ed. Hakl. Soc., Major, transL), 9), and the first 
botanical drawing of it would seem to be that given by Jacobus Bontius, 
1629 {Hist. Nat. et Med. Ind. Or., in Piso, Ind. Utri. re Nat. el Med., 1658, 118), 
though a crude representation of the tree and its fruit was given by Acosta 
{Tract, de las Drogas, 1578, 231). Garcia de Orta (1563, Coll., xx.) very cor- 
rectly describes the fruit as agreeable to some, repulsive to others. Linsehoten 
{Voy. E. Ind. (ed. Halcl. Soc.), 1598, ii., 61-3, 68) remarks that no fruit in the 
world is to be compared with it, and Pyrard {Voy. E. Ind. (ed. Hakl. Soc.), 
1601, ii., 366) affirms that the Indians “ esteem this fruit to be one of tlie best 
and daintiest in the Indies.” , A similar opinion is given by Mandelslo {Travels, 
in Olearius, Hist. Muscovy, etc., 1639, 149), while Herbert {Travels Ind., 1677, 
334) mentions it among the fruits of Mangalore. 

In size it is 10 inches by 7, has a cream-coloured fleshy aril or pulp enveloping 
the seeds. The smell is most oflensive, but the fruit is highly prized, even by 
Europeans, when the prejudice against it is once overcome. [Gf. Wallace, Malay 
Arch., 57.] The plant thrives well in Burma, where it is cultivated both in gardens 
in or near the villages and on the hillsides. The garden cultivation is largely 
in the hands of the Chinese, but the fruit produced is inferior to that from the 
hills. It sometimes sells in Moulmein at Rs. 20-30 per 1,000. [Of. liept. Settl. 
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Operations, Amherst Dist., 1893, 46-7.] It is very sueeessfully grown in Geylon, 
and attempts made to cultivate it near Calcutta, on the Nilgiris and at Madras, 
met with little or no success. Herbert’s reference to it in connection with 
Malabar may perhaps indicate an early traffic in the fruit along the western 
coast of India, a circumstance that might account for its being described by 
Garcia de Orta and other early European explorers. [Cf. Tavernier, Travels 
(ed. Ball), 1676, ii., 287 ; Boym, FI. Sin., 1656, O (drawing after Acosta); 

Alexander Hamilton, New Ace. E. Ind., 1727, ii. 81; Crawfurd, Journ. to Ava, 

1834, ii., 219 ; Collingwood, Bambles, etc., 1868, 271 ; Max and Bertha Eerrars, 

Burma, 1900, 87.] 


E 


EE^OOARPUS GANITRUS, Moxb. ; FI. Br. Ind., i., 400; 
Gamble, 3Ian. Ind. Timhs., 113; Tiliacejs. Utrasum Bead Tree, ru- 
drdk, mdrdhya, rudra-challu, rudrdksha. A large tree found througliout 
various parts of India. 

The hard tubercled nuts are cleaned, polished or even stained, then made 
into the rosaries and bracelets worn by Brahmins and Sinyasis, and sold at such 
places as Benares, Allahabad and Hardwar. An effort has recently been made 
to organise a European trade in btittons and hatpins, etc., made of these nuts. 
In a letter from the Deput}^ Conservator of Forests, Lakhimpur, Assam, to the 
Reporter on Economic Products in 1900, the price for a maund of nuts in Di- 
brugarh was said to be Rs. 10, and Bs. 12-8-0 landed in Calcutta. Cooke {FI. 
Pres, Bomb., 1901, 152) remai’ks that the stones are imported from Singapore, 
where the tree is abundant. 

E. serratus, Unn.; FI. Br. Ind., i., 401 ; jalpai, perinkara, meralu, uttraceham, 
etc. A rather small tree, occurring on the North-East Himalaya up to 3,000 feet 
in East Bengal, and in the evergreen forests of North Kanara and the west coast 
down to Travancore ; also the low country of Ceylon. The fruit is known as “ wild 
olives,” the fleshy outer portion of which is eaten in curries by the Natives, and 
piclded in oil and salt like olives. 


D.EI.P., 
iii., 205. 
Budrak. 


Sacred Beads. 


Price. 


D.B.P., 
iii., 206. 
Wild 
Olives. 


ELETTARIA CARDAMOMUM, Maton niiite, Trans. D.E.P., 
Linn. Soc., 1808, x., 229-55, tt. 4, 6 ; FI. Br. Ind., vi., 251 ; Scitamine^e. iii-* 227-36. 
This is often designated The Lesser Cardamom or The Malabar Garda- Cardamom. 
MOM, though it perhaps would be more correct to speak of it as The True 
Cardamom, the so-called Greater Cardamom of most writers (A momum 
snlmlatiim, p. 65) being in reality a substitute for the true spice. The 
Cardamom is in the Indian vernaculars — eldchi, ildyeohi or choti- (small) 
eldchi, illdchi, elechi, velloda, eldttari, elakai, eldhi ckettu, vittula, ydlahhi, 
yelahi, panlat, pala, bhdld, ensal, enasal, etc. In Sanskrit it appears to 
bear the following names — upakunchika and eld. Hence eld-tari means 
the grains or seeds of eld, and elakai the plant or root. 

Habitat. — It is a perennial herb, with thick fleshy rhizomes, having erect Distribu- 
leafy stems 4 to 8 feet in height, and long much-branched inflorescences tiou. 
which arise near the ground. It is indigenous to West and South India, wnd ana 
growing in the rich moist forests of the hilly tracts of Kanara, Mysore, cultivated. 
Coorg, Wynaad, Travancore and Madura. It is fairly extensively cultivated, 
within the regions indicated, at altitudes of from 500 up to 5,000 feet. 

Although there are no botanical specimens in the Kew Herbarium to sup- 
port the opinion held by some writers, namely that it is also wild in Burma, 
there would seem little doubt that it is cultivated in that province, 
especially in the Bhamo district. 

Varieties and Races. — There are apparently two well-marked cultivated. Varieties, 
plants which it seems must be regarded as deserving of separate recognition as '4'wo Forms, 
at least varieties. In Bees’ Cyclopaedia (1819, xxxix., suppl.), the subject of 
JElettaviM is discussed and divided into two sections (a) 3E. Cardamotnutu, the - , 
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Lesser or Malabar Cardamom, and (6) the Greater Oblong Cardamom. 

The authorities mentioned for the second form can hardly be accepted as de- 
finitely denoting any paxtioular plant, but rather one or other of the many 
cardamom substitutes. Moreover, the so-calied form designated •mff.joj' is 
spoken of as a native of Java. This subject might not have been here mentioned 
but for the fact that Schmnann (in Engler, Pfianzenr., 1904, iv. (46), 269) 
describes the Ceylon metfnvia as a distinct species, and cites the above authority 
(Smith in Pees, l.c.). Hooker (Trimen, Handbook FI. Ceyt, iv., 261) makes 
reference to vaf. wteijon and gives it the Sinhalese name of ensal, the Malabar 
plant being rata-ensal. But Thwaites tells us (Fnum. PI. Zeyl., 1861, 318) 
that after a careful comparison of growing specimens, he was satisfied that the 
round and long fruited cardamoms of commerce were not obtained from distinct 
species. The forms above indicated may therefore be stated thus ; — 
Malabar Yar. a minor. — Leaves linear-lanceolate (much smaller and narrower than in /3), 
Cardamom, the under-surface with a more or less complete coating of short white silky 
hairs. Inflorescence arising from the very base of the stems and creeping on 
the surface of the ground around the clumps, bracts shorter than the spikelets, 
acute. Fruits white, sub-globular, angled, somewhat coarsely veined. 

This is the Malabar cardamom of Indian planters, and is admirably figured 
and described by Bontius, Rheede, Sonnerat, Maton and White, and also by 
Ludlow. An unpublished plate by Roxburgh shows the creeping inflorescence, 
bracts shorter than the flowers and fruits elliptic. It is, therefore, typical of 
this plant. He gives no drawing of the next form. Bontius claims to have been 
The Lesser the &st person to study in Java the living plant and to distinguish the lesser 
Oardamom. from the greater cardamom. There are good examples of the present form in 
the Kew Herbarium from Kanara, the Wynaad and Ceylon — the last mentioned 
being less hairy than the Indian, but said by Trimen to be “ the Malabar 
cardamom of Ceylon planters.” The present plant is, _ however, the lesser 
cardamom ; the one which follows, being much larger fruited, is very possibly, 
in consequence, the greater cardamom of the early writers, though as already 
stated that name has been frequently assigned to the Nepal cardamom 

{.■tnioinnm. suhiilatn'm), 

Mysore Yar. /3 major, Thwaites, l.c. 318 ; FI. Br. Ind,, 251. — Leaves oblong lanceolate 

Cardamom, (broader and larger than in mitior), usually quite destitute of silky hairs (one 
Tte Greater Ceylon sample in K.ew is sparsely hairy). Inflorescence at first erect, bracts 

Oardamom. larger (longer) than the spikelets and obtuse or apioulate. Fruit oblong, 

fusiform, minutely veined, twice the length of that of minor. 

This is the Mysore cardamom of planters, who speak of two forms of it, 
viz. uru (cultivated) and kadu (wild). It is a larger, more robust plant than 
the so-called Malabar. In the Kew Herbarium there are, however, examples 
of it from Malabar, Falghat, Ceylon, Mauritius and the Gold Coast. Thwaites 
Wild and Baker say it is indigenous in Ceylon. Bontius observes that it occms in 

Oultiyated the woods of Java, and he figures it as differing from the lesser cardamom by 
having an erect scape, longer pods and more hairy leaves. Some few years ago 
a large cardamom was regularly seen in the European markets and known as 
Ceylon “ Ceylon Cardamom.” At the present day the Malabar form is grown in Ceylon 

Oavdamoni. and has displaced the former plant. Thus a large-sized true cardamom has 

been a well-known plant for many years, and it would almost seem as if it 
had been carried even further afield by cultivation (perhaps because hardier), 
than the smaller and finer spice. This, therefore, very possibly may have to 
bo accepted as the Greater Cardamom proper. 

Origin. Origin. — Whether both these forms exist as wild plants and whether they 

originated respectively in Malabar and Mysore, as the planters’ names would de- 
note, are points which more careful study in the future can alone determine. It has 
been suggested that the Malabar is simply a higher state of cultivation than the 
Mysore and Ceylon. The plants are at all events sufficiently distinct to justify 
belief that they have been known to the Indian people for many years. It is 
significant also that the earliest faithful illustrations (such as the admirable plates 
given by Rheede) denote in every particular the Malabar, not the Mysore plant. 
So far as can be judged, the Malabar Cardamom, three centuries ago, differed 
in no respect from that of to-day. But no botanist (if Bontius’ somewhat doubtful 
figure be disregarded) appears to have illustrated and described the Mysore 
form even down to the present time. These circumstances are opposed to belief 
in the ancestral stock of the Malabar having been the long-fruited Mysore plant, 
Not Cultivated. Lastly, Rheede makes no reference to either having been cultivated in Malabar 
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during his time ; on the contrary, he says the cardamom is not sown nor planted, 
but springs up after the forest is burned down. He then tells us of there being 
three forms on the mountains, thirty miles inland from Cochin and Calicut. It Tiu-ee Poms, 
will be found below that Garcia de Orta, a century before Rheede’s time, made 
practically the same observation except that he regarded the cardamom as cul- 
tivated. Rheede describes one of his plants as having round white fruits, 
another with longer but less valuable fruits, and the third pointed fruits, the least 
valued of all. It is thus quite possible that the two forms, the small round fruit 
and the elongated fruit, were both known to Bontius, as also to Rheede. Sonnerat, 
a century later, gives two admirable plates, one being undoubtedly the Malabar 
cardamom, and ho speaks of its fruit as a round capsule with three angles or 
edges lengthwise, having many parallel nerves and divided within into three 
compartments, each with several black seeds. The Ghats (or coast mountains) 
of Malabar take the name, he adds, of “ The Mountains of the Cardamom,” 
from the abundance there of the plant, which grows wild and supplies the car- 
.damoms of all the Indies. Farther on Soimerat {Voy. Ind. Or., 279) discusses 
a greater cardamom (mrder the name of Amo^num anguatifolium) — a plant which Madagascar 
he says is wild in the island of Madagascar. It grows on marshy soils, and its Oardamom. 
cultivation has been undertaken in Mauritius. It has a reddish capsule, oval- 
oblong, almost triangular. He does not describe nor figure it as winged, like the 
"‘lungali elachi"’ — the greater cardamom of the Calcutta shops (see p. 66) — 
though it is doubtless another of the many large fruits of which a., maximum of 
Java, the nutmeg cardamom of the Arabs {Pharmacog. Ind., iii., 436) and of the 
Bombay shops, as also the prickly cardamom of Tavoy — A. xantMoUica — are oardamom 
oardamom substitutes that have been all at times designated Greater Cardamoms- Substitutes. 

\Of. Kew Mu 8. Guide, ii., 9.] 

History. — It is hardly necessary to attempt to furnish a detailed account History, 
of the early history of the Cardamom. Garcia de Orta was the first European 
who studied the plant practically in India (1663, Ooll., xiii.). He speaks of two (jai-oia de Orta's 
kinds — major and minor, furnishes an accurate series of Indian and Ceylon Account, 
vernacular names, and mentions that the Arabs knew the two forms and had 
separate names for them. It is highly unlikely that the Nepal greater cardamom 
was carried to the west coast of India to be traded in by the Arabs at the time 
of Garcia’s residence there, and it is certainly not so traded in to-day. Par more 
likely is it, therefore, that he alluded to the large and small fruited forms of 
Miettaria, above described. But there are many surprises for the student of this 
subject, in Garcia’s brief account. He says it was cultivated. Both varieties 
are found in India, chiefly in Calicut as far as Kananor and other parts of Malabar 
and in Java. « An especially large kind, but less aromatic, was produced in Ceylon 
and carried to Hormuz and Arabia. This was doubtless the ear. major above 
discussed — a plant also said to be indigenous to Ceylon. But it is significant 
that Garcia, after apparently a personal study of the plant and of the fruit, should 
have arrived at the emphatic opinion that the eldttari or eldoM of India was 
the cardamom of the Greeks, whatever that may have been (see Capsicum, p. 264). 

He says that the descriptions given by Galon, Dioscorides and Pliny do not 
agree with the Indian cardamom, Bontius, while agreeing that Pliny was wrong, 
takes exception, however, to Garcia’s statement that it is cultivated and bears 
the fruits on the toj) like peas. In Java, Bontius says it is produced abundantly 
and its fruits are formed near the ground while the greater cardamom produces 
its fruits above. In this view Bontius and Garcia were practically followed by 
Clusius and the two Bauhins. Until tho appearance of Rheede’s account aheede. 
(approximately 100 years afterwards), the plant could not, however, be said 
to have been fully known in Europe. It is surprising that errors committed 
by Commelin (PZ. Malab., 1696, 18), Burmann {Thea. Z&yl., 1737, 64) and 
Linnajus {PI. Zeyl., 1747, 2) should have continued to disfigure the literature 
of the subject, during the succeeding century or so, until Maton and White esta- 
blished the genus mettarla.. 

# [(7/. Phe Bower Manuaervpt (Hoernle, transl,), 1893-7, 80, 86, etc. ; Januensis, 

Liber Serapionia, 1473, 61; Rueliius, De Nat. Stirp., 1637, 48 ; Amatus, on Dioa- 
eoridea, 1654, 1^4 ; Baber, Memoirs, 1619 (no mention) ; Ain~i-Akhari, 1590 
(Bloehmann, transl.), 64 ; Acosta, Traet. de laa Drogaa, etc., 1678, 383 ; Linschoten, 

Voy. B. Ind. (ed. Hakl. Soc.), 1698, ii., 86-8 ; Clusius, Hist. Bxot. PL, 1606, 

185-6; Foster, E.I.O. Letters, 1901, iii., 108; v., 236; Jacobus Bontius, Biat. 

Nat. et Med. Ind. Or., 1629, in Piso, Ind. UtH. re Nat. et Med., 1668, 126-7) ; 

Tavernier, Travels Ind., 1676 (ed. Ball), 1889, i., 184; ii., 12-3 ; Rheede, 
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Hort. MaZ., 1686, xL, 11, tt. 4-6 ; Alexander Hamilton, N&w Acc. E. Ind., 
1727, i., 298-9 ; Btxmphius, Herb. Amb., 1760, v., 152-3 (confused the Malaya 
with the Indian plant) ; Amomym repens, Sonnerat, Voy. Ind. Or,, 1782, iii., 
272 et seq., t. 136 ; Buchanan-Hamiltpn, Journ. Mysore, etc., 1807, ii., 336-7, 
610-12, 538; iii., 225, etc.; AVpmia Oardamomum, Roxb., Monandrous Plants 
in As. Res., 1810, xi., 355 ; also -PZ. Ind.,i., 70-1 ; Milburn, Or. Comm., i., 276-7 ; 
Ludlow, Memo. Cardamom Cult. in.Goorg., 1868; Ind. For., 1884, x., 287-91 ; 
Foster, Ind. For., 1893, xix., 1-5 ; Dymock, Mat. Med. W. Ind., 1885, 786-8 ; 
Admin. Kept. Coorg., 1889-1904; Nicholls, Textbook Trop. Agri., 1892,196-9; 
Pharmacog. Ind,, 1893, iii., 428-37 ; Journ. Agri, -Hort. Soc. Ind., 1899, xi., 
n.s., 967-8 ; Woodrow, Card, in Ind., 1899, 482-3; Mollison, Agri. Ledg., 1900, 
No. 11, 107-13 ; also Textbook Ind. Agri,, iii., 262-8 ; Schumann, in Engler’s 
P/Zaw2ewr., 1904, iv. (46), 267-9.] 

Cultiva- CULTIVATION^ — ^Pew recent writers Lave furnislied either so interest- 


tion. ing or so detailed accounts of the cardamom cultivation as those written 

during the first decade of the 19th century by White for Malabar and 
Buchanan-Hamilton for Mysore. It would occupy much space to deal 
with the centres of chief production separately, or the variations in method 
of cultivation and preparation that prevail. All that can be here at- 
tempted is a brief review of the salient points collectively. A fairly deep 
Soil. rich loamy soil, resting on rock, seems, indispensable, and if possible this 

should be within undulating land, not too remote from running water. 
Climate. Shade and a humid atmosphere are essential — it luxuriates in mists and 

Situation. fogs and cooliiig sea-breezes. Northern and western exposures are in 
South India accordingly considered the best. But all these conditions 
are not often conveniently combined, and hence the localities of successful 
production are somewhat restricted. Even within Malabar there are 
only certain tracts that can be spoken of as specially favourable. 

Forest forest Production . — The system described by Rheede still pre- 

Lands. vails. Small plots of land within the forests (called dd-handies) where 
the wild or acclimatised plant is known to exist are cleared during Feb- 
ruary and March. The brushwood is cut down and burned, and the roots 
Shade. of powerful weeds torn up so as to free the soil. The shade, if too dense, 

r'eiiing of Trees, is regulated by a certain percentage of trees being felled, thus* admitting 
difiused sunlight ; and, curiously enough (from the most ancient times to 


the present day), the disturbance or shaking of the soil, by the fall of 
heavy timber on it, is in itself deemed beneficial. At all events, soon 
Self-sown Stock, after clearing, cardamom plants spring up all over the prepared plots ; but 
if any reason exists for doubting the abundance of the future crop, young 
plants are deposited in the soil at the required distances apart. The plots 
are then left alone for a couple of years, and by that time the cardamom 
Third-year Crop plants will have eight to ten leaves, and be a foot in height. In the third 
Obtained. height. Ill the following May- June the 

ground is again weeded, and by September to November a light crop may 
be obtained. In the fourth year weeding is again given, and if the car- 
damoms are found growing nearer than six feet apart, a few are trans- 
planted to new positions. A full crop is now obtained, and the plants 
Life of may bear for three or four years ; that is to say, the life of each plantation 

Plantation. jg gjgj^t oT iiinc years. The seasons in Malabar are a little later than in 
Mysore, and according to some reports a full crop may even be obtained 
Altitude. in the third year. It is also believed that above 2,000 feet the cardamoms 

grown are of a better quality than below that altitude. 

Propaga- Plants may be raised from seed or by division of the rhizome. They may 

tion. he prepared in special nurseries. In abotit a year the seedlings will be a foot in 

Nursery. length, and are then ready for transplantation. When raised by division of the 
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rhizome, it should be seen that each, cutting contains at least three perfect shoots. 

Holes a foot deep and six or seven feet apart each way are now dug all over tlio 
specially cleared plot or garden, and the seedlings or sets are deposited within 
these, but they must not be buried too deeply as they are liable to rot off. The 
flowering season is April to May. It is a good plan to bank up around the clumps Banking np. 
all leaves and rubbish obtainable, since this helps to support and encourage the 
growth of the creeping racemes. If at this stage the flowering branches (racemes) 
get submerged, the soil is washed away, the roots exposed, and the flowers and 
fruits ruined with the water and mud. The fruit should not be allowed to ripen Proper Maturity, 
fully, as the capsules will then burst and the seeds be lost. They should be col- 
lected just as they begin to turn from green to yellow. In August and September Seasons, 
they swell, and by the first half of October have usually attained the desired 
degree of ripening. The crop is accordingly gathered in October and November, 
and in exceptionally moist weather the harvest may be protracted into December, Harvest. 

A dry day is best for harvest. The scapes or shoots bearing the clusters of 

fruits are broken off close to the stems and placed in baskets lined with fresh Treatment. 

leaves. At night time they are carried to the temporary hut used by the men. 

After partaking of a meal and often working far into the night, the men separate 
carefully the capsules from the shoots, placing them as removed into a pit dug 
on purpose in the middle of the hut. In the morning the women arrive and 
carry the produce off to the homestead, where the further treatment is con- 
ducted. The fruits are spread out on carefully prepared floors, sometimes 
covered with mats, and are then exposed to the sun. At night they are carried 
within doors, as also during showers. Four or five days of careful drying and 
bleaching in the sun are usually enough, but in rainy weather artificial heat Drying, 
may be necessary, though the fruits suffer very greatly in colour when this 
course has to be resorted to, and are in consequence sometimes bleached with 
steam and sulphurous vapour or with ritha nuts (see p. 9 79). The sun-dried carda- 
moms are the best, and in trade are spoken of as “ green cardamoms.” The Green, 
capsules are now rubbed by the hand or shaken within mats, in order to brush Oardamoms, 
off the pedicels, calyces, particles of dust, etc., then are wixmowed, hand-picked 
and assorted according to size, colour and degree of ripeness, etc. — for on the 
racemes there must always be a percentage of overripe as also of underripe fruits, 

2. Agricultural Production . — Yerj little of a satisfactory nature can Agricul- 
be learned of the systems pursued or of the extent of agricultural pro- tural 
duction in India. Mollison {Textbook Ind. Agri., iii., 262) gives a brief 
but instructive account. He there speaks of the crop being extensively 
grown in the betel-palm and pepper gardens of the Sirsi and Siddapur 
Tahikas of Kanara. It thrives under the same conditions of soil, etc., situation, 
but by preference is grown in a cool, very shady garden with soil kept 
continuously moist. In Kanara the crop is chiefly raised from seed. 

The sowing season is Septemher-Octoher. But the beds require both Seod. 
shade and shelter from the sun and rain. If the seeds germinate too *^'=ason. 
thickly they should be thinned out and the seedlings transplanted into 
rice seed-beds, but shaded by a temporary protection of palm-leaves. 

When four feet high and fifteen to eighteen months old, they may 
be carried to their permanent positions and finally transplanted rinai 
from March to June, or again from September to October. Pits 18 
inches square and 18 inches deep are dug in the same lines as the betel- 
palms and intermediate between two trees. Into these pits the car- 
damoms are deposited and supplied yearly, in March and April, with leaf- 
manure. They come into bearing but do not yield much during the 
first year after transplanting. The flowers appear: somewhat irregularly ^lowering, 
in April and May, and the fruits form in June and July. The capsules 
are in season in September and October. Each should be severed 
from the scape and not plucked. If plucked, the pressure of the fingers Plucking, 
may burst the capsule. After being dried in. the sun for two or three 
days, the fruits are hand-rubbed to -remove, the attached stalk and calyx. Treatnient. 

A too hot sun or too long exposure to the sun may dry the fruits (capsules) 
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too quickly and thus cause them to hurst and thereby to be lowered in 
value. In a fully stocked hetel-nut garden there can be 300 to 400 carda- 
Yieid. mom plants to the acre. A well-grown plant may yield up to half a pound 

of dry cardamoms. Light showers in April and May are favourable. 
Bioaching. The fruits are dried and bleached in particular waj'-s, according to the 
market for which destined. The waters of certain wells are moreover 
supposed to produce particular colours and flavours. The system above 
briefly reviewed is .that also followed in Mysore — viz. production in betel- 
palm plantations. ' ■: '| jjf-i] 

Yield. AREA AND YIELD . — Ludlow observes that when from one stem four ’’'scapes 

are thrown out, the crop is regarded as full ; if only three, it is a three-fourths 
crop; if two, a half crop ; if only one, a quarter crop. “ One raceme will have 
from eight to fourteen branches, and each branch from tliree to six pedicels. 
■V^^ien the crop is good, the branches are close together ; when bad, the racemes 
are long and the branches far apart.” “ Fruit is occasionally borne on the upper 
part of the stem, but tliis is very rare.” He further estimates that a garden of 
484 square yards in area would give on an average 40 seers of green cardamoms 
or 10 seers of dry fruits. The actual yield, as published, by plantations is 
DifCerent variously stated, and seems to range so greatly that the differences would be best 

Eetuins. accounted for by supposing that returns of green fruits had been contrasted 

with dry, or that they denoted diversities in stock rather than of soil or methods 
of cultivation. In Mysore 28 lb. are spoken of as the yield per acre, and in 
Ceylon 170 lb., although even as much as 400 lb. have been mentioned. In a 
circular issued by the Madras Government in 1903, the yield per acre is recorded 
as from 1 1 lb. to 700 lb. Omitting the extremes, the more important retiuns given 
in that circular were Dindigal, 93 lb. ; Palni, 126 lb. ; Kodaikdnal, 260 lb. ; "Wynaad, 
421b. ; Calicut, 50 lb. ; Uppinangadi, 49 lb. ; and Kasaragod, 56 lb. The difference 
between green and dry pods has been expressed as four to five bushels shrinking 


Mysore and 
Travan- 


Very little can be stated regarding the total area under cardamoms. There 
may be said to be two Indian areas, viz. the Madras and Bombay Presidencies. 
The former, which is often given the wider signification of South India, may, so 
far as cardamoms are concerned, be split up into (a) under British Indian Ad- 
ministration, or Madras proper ; (6) the British Administration of Coorg ; (c) under 
the Native State of Mysore ; and (d) under the Native State of Travancore. Such 
particulars as are available regarding these areas are disjointed, and often do not 
refer to one and the same year. Car&imoms are of course returned under “ spices 
and condiments,” and it is only occasionally that the provincial details for these 
are forthcoming. The Madras Government published, however, in 1903, a state- 
ment of the cardamom area for the year previous. This show;ed Madura — 
(Dindigal, Palni, Periyakulam, and Kodaikdnal) — as possessing 3,714 acres with 
a yield of 649,281 lb. Malabar — (Ohirakkal, Kottayam, Kurumbrandl, 'Wynaad, 
Calicut, and Ernad) — ^with 1,686 acres and 24,496 lb. yield. South Kanara — 
(Cundapur, UppindngMi, and Kasaragod) — ^with 1,260 acres and 68,828 lb. yield. 
These give grand totals of 6,660 acres and 742,605 lb. In the small British Pro- 
vince of Coorg there are said to be about 60,000 acres retained for cardamom- 
growing, with, in 1902-3, 1,107 acres actually under the crop and say 50,000 lb. 
production. Turning now to the Bombay Presidency : in the official Season and 
Orop Report it is stated that the area in 1903-4 under cardamoms in the Kanara 
district came to 3,837 acres, or roughly half the area devoted to it in South India. 
If, for the purpose of comparison, the 3 deld be accepted as on the same ratio, the 
production of Bombay should be 370,000 lb. In 1905-6 the area had increased 
to 4,673 acres. 

The available information regarding Mysore and Travancore outturn is even 
more imaatisfactory than for the British districts. A few years ago the Travan- 
core Cardamom Hills Planters’ Association was established, a direct indication 
of the industry having in South India (as in Ceylon) passed to some extent into 
the hands of European planters. Of 1903 it has been said that 4,000 acres of 
cardamoms were owned by European planters. According to Mr. Bourdillon 
there are some 26,000 acres returned in Travancore as the cardamom area. 
Doubtless only a small proportion of that is in any one year actually under the 
spice. The produce of the Travancore plantations has been given as 660,000 lb., 
or just a little under that of Ceylon, which is obtained from an area of 10,000 
filfi 
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acres. The yield of the Mysore plantations would seem to be about 200,000 lb., 
and tbe cultivation would appear to be mainly in Kadur district. 

The figures given above (if reliance can be put on them) would show a total 
production in all India of close on 2,000,000 lb. per aimutn. But that figure All India, 
is mentioned purely and simply as suggestive, and must not be seriously accepted. 

In the Annual Review of Forest Administration for British India, issued by the 
Inspector-General, returns are given of cardamom-production within Forest 
Reserves. The volume for 1903-4 shows the value of the cardamoms exported 
to have been Rs. 8,37,000 as compared with Rs. 4,16,000 the previous year. 

TRADE.— Ill the European markets cardamoms are spoken of under Trade, 
the terms “ Shorts,” “ Short-longs ” and “ Long-longs.” The “ shorts ” 
are from: a quarter to nearly half an inch in length, and the “ long-longs ” 
an inch and over in length. The “ long-longs ” of modern commerce, it Grades, 
has been contended above, would seem to be the greater cardamom, 
of early writers and the produce of the plant designated by planters 
the “ Mysore or Ceylon cardamom.” They are finely ribbed, of a pale 
colour, and the seeds are grey or almost white, and shrivelled when dry. 

The “ shorts ” are the Malabar or Wynaad cardamoms, and accepted 
as the finest grades, the ripe seeds of which are black. 

In most recent reports the statement occurs that overproduction has Price, 
lowered very seriously the price. It would appear that in many of the 
abandoned cofiee plantations of Coorg, cardamom and orange cultivation 
has been attempted, and with some degree of success. There has all over 
the cardamom area been for some years past a steady expansion of pro- 
duction, so that no doubt there is some truth in the story of overproduc- 
tion. Still, it cannot be exactly said that the limits have been reached 
of the world’s demand for this spice, and a fall in price is naturally the first 
incentive to increased consumption. The exports to foreign . countries iQoreaaad 
, during the undermentioned years have at all events shown an expansion in 
quantity and a shrinkage in price. They were in 1899-1900, 191,120 lb., Foreign 
valued at Rs. 3,27,750 ; in 1902-3, 302,9401b., valued at Rs. 4,16,242 ; in Exports. 
1905-6, 295,390 lb., valued at Rs. 2,97,513 ; and in 1906-7, 202,374 lb., 
valued at Rs. 2,19,172. Of that traffic Bombay and Madras are the chief 
distributing ports. The coastwise returns, moreover, show that Bombay 
drew on Madras for its supplies. Of receiving countries the United Kingdom 
usually takes the first place, and is followed by Arabia, Aden, Germany, 
Turkey-in-Asia, Persia and Egypt. But perhaps the most surprising 
feature of the traffic is the fact that India imports cardamoms very largely Imports, 
from Ceylon. In J 903-4 these imports came to 269,132 lb,, valued at 
Rs. 1,98,710, and in 1905-6 to 435,407 lb., valued at Rs, 2,58,083 — as 
much in weight, but comparatively less in value than the corresponding 
exports. We thus learn that India is itself by far the most important 
consuming country for cardamoms in the world. 

ELEUSINE COR AC AN A, Gaertn. ; FI Br. Ird., vii., 294 ; 

Duthie and Fuller, Field amd Garden Grops^ ii., 10, pi. xxviii. ; GaAMiNEiiG, 237-41. 

It has been established by Sir J. D. Hooker that E. iiuliea, Gacrln., m ^tagi. 
the wild form of which E. coraemm is the cultivated state. There would 
therefore seem no urgent necessity to discard for the present the time- 
honoured name by which this millet has beenknown to those interested in the 
food supply of India. The wild plant is said to occur all over the low country "Wild and 
and to ascend to altitudes of from 6,000 to 8,CKX) feet on the Himalaya. Cultivate . 
It is distributed throughout the tropical regions of the Old World, but only 
introduced into the New. As an Indian cultivated plant, however, it 
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might he more correctly spoken of as met with chiefly on the hilly tracts. 
With the hill trihes of Southern, Western and Northern India it is an 
iinportantarticleuf daily food. It Is mentioned in TAe Bower If awMsenpi, 
of the 8th century, and is the m/fjfca and of Sanslcrit, and known in 
almost every vernacular language by names either derived from these or 
from what are possibly even more ancient aboriginal names 
Nnnips. mandud, mahra, mandal, niandwa, nieruya, ndngli, ndchui, nachiri, ndgli, 

hode, TcodoU, hoda, Tcodra, hayur, Icevar, Jeeharagu, Jcutm, hurahan, ro^ka, 
rdgi, rdgulu, tamidelu, taindulu, hdvto, etc. 

Origin. Varieties and Races. — There is perhaps little or no doubt that as a 

cultivated crop this originated in India. There are at all events three 
or fom: allied wild species regularly resorted to as articles of food in times 
of scarcity and famine. And moreover, of the cultivated plant there are 
in India several fairly distinct forms which almost of necessity denote 
S'oi-ms. antiquity of cultivation. JE. stricta, Roxb., has the spikes quite straight 

and more numerous ; is in consequence a very productive plant. Rox- 
burgh, spealdng of Rajamundry {FI. Ind., i., 344), describes this as the 
'pedda (or great) solu and says it is a later crop than the ordinary pomssa 
(or early) solu. He then adds that there is still a third and even more 
productive form than either, namely the maddi ruba solu. It requires a 
rich soil but gives an increase of 500-fold. 

Early and Late. Other writers refer similarly to early and late forms of this millet. 

Mollison {Textbook. Ind. Agn.,m.., 66-60), for example, observes that in the 
Konkau and the Ghats districts the early crop is hahi and the late gawi ; 
the former ripens about the end of September or early October, the latter at 
end of October or early November. It is therefore a rainy-season crop, and 
is usually sown on land that is too shallow or too poor for rice or too steep 
for terracing. But if the rainfall be well distributed it succeeds even on 
Adaptations. day loams. The variability of the plant may in fact be regarded as a 
direct consequence of the class of soils on which grown. On stony and 
sandy soils the form that approximates most nearly to the wild state 
{Ji. indica) can alone be produced, audit is an inferior early crop. From 
that to the large and vigorous late forms of richer agricultural regions, 
an endless series of adaptations may be chronicled. 


Bengal. 

Acreage. 

Yield. 

Varieties. 
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CULTIVATION.— Bengal. — Until it is recollected that Bengal has large tracts 
of mountainous country it cannot be realised why this province holds the second 
position of importance in the cultivation of the present millet. The Bengal 
districts of production may be given here in sequence of value : — Darbhanga, 
Bhagalpur, Hazaribagh, Muzaffarpur, Patna, Gaya, Shahabad, Sarun and 
Monghyr have each from 230,000 down to 40,000 acres under the crop. The 
normal total acreage under it is about one million acres, and the outturn has 
been put at 10 maimds an acre. Buchanan-Harnilton {Stat. Acc. Dinaj., 1833, 
173, 182) describes the method of cultivation as a mixed crop with summer rice 
and Vitjattus. In connection with Bihar he says it is grown as a summer 
crop broadcasted or transplanted, but of Bhagalpur there are two crops, one 
gathered in ISTovember-Deceraber, and the other three montlis earlier. Basu 
{Affri. Lohardaga, 1890, 63-5 ; also Palamau, 28-9) calls marua an upland 
cereal. There are two main varieties, an early red Idlhd 'and a late white 
charka; the former is a bh&doi crop which is harvested from August 15 to 
November 15, according to the season of sowing, the race of plant grown, 
nature of soil, and degree of rainfall. It is usually transplanted and has this 
advantage, that harvest can be deferred to suit the convenience of the culti- 
vator. C!oL ,T. J. Wood speaks of the marda as widely and extensively grown 
in Chota Nagpur. Banerjei {Agri. Guttach, 1893, 74-5) remarks that the 
mandia is an upland cereal and attains a height of 4 to 5 feet and bears grains 
of a reddish colour. The fields are prepared in May to July and the plants 
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raised in a seed-bed and transplanted with the first good showers. The crop is Seasons, 
ripe in August-September. The ears alone are cut off and the stems left in the 
ground to be browsed by the cattle. It will not grow on land that is inundated, Crop of Dry 
nor even where the water lies for any time. It is essentially a crop of rmdulating Soils, 
well-drained soils. 

United Provinces. — This millet is imimportant in these provinces. The U. Frov. 
normal area under it does not much exceed 200,000 acres. It is, in fact, 
within the hill tracts only that it assumes importance. Of Allahabad it 
is said marfta or makra is sown on good soils near the villages sometimes 
with judr, more often alone and on mamxred land. The seed is broad- 
casted and ploughed in, but it may be transplanted from a nursery. Duthie 
and Fuller (l.c. 10), on the other hand, say of Jaunsar Bawar that it forms the 
chief article of food of the hillmen and is grown on the very poorest soil, often Food of Hill 
yielding a crop from mere stones and shingle. It is very rarely raised on the , 

iiilly country to the south of these provinces, where its place is taken by Jcodon. o^er Crops^IVl. 
It grows, however, to a greater or lesser extent all over the provinces, and in the 
more fertile districts its cultivation is often attended with considerable care which 
results in a very large weight of produce. It suffers much from heavy rain, 
go much so that a good year for rice is generally a bad one for mandua. In 
Garhwal mandua is sown in April and reaped in October. It is often thinned 
out from one field and planted in another. In Kumaon it is cultivated both in 
ordinary agricultural lands and freshly cleared jungle. By Ootober-November Seasons, 
the crop is ripe and the ears are cut off, tied in bundles, and stacked for 
some twenty to twenty-five days, when they begin to ferment, and when warm 
are spread out and dried, then threshed. In Nepal there are two forms 
cultivated: one sown broadcast in May and June, the other raised in seed- 
beds and transplanted in Jime and July. Both forms grow and ripen in the 
rains. The broadcasted form is reaped in October, then transplanted in November. 

It is never, as a rule, sown on land suited for wheat, rice or sugar-cane. ^ 

Panjab. — Inthisprovince JSfeicsiMe holds averysubordinateposition among the Panjab. 
foods of the people, since the normal area under it does hot exceed 40,000 acres. 

Baden-Powell (F6, Prod., 1868, 245) says this is principally a hill product, but is 

also cultivated in Sialkot and a few other districts. In the Memoirs written 

by the Emperor Baber occurs a reference to huzeh, a land of beer consumed by Bmeh Bear. 

him on December 28, 1626, in or near the district of Sialkot. Mr. W. Gold- 

stream, in a communication to the writer, says the grain of this pulse lasts in Grain 'keeps well. 

store much better than other grain. It is extensively grown in the Simla Hill 

States and comes into season in October. In the Kangra district it is an important 

food crop. In the Panjhb plains it is most frequently met with in the Karndl 

district, but chiefl.y in the IQiddar. It is not uncommon in Jhang, especially 

in Chiniot. It is valued as a fodder crop, and may be cut two or three times 3?odder Crop. 

in the rains. 

Bombay and Sind. — Western. India having extensive hill tracts, this millet Bombay, 
becomes of considerable value. The normal area under it is about half a million Area, 
acres. Dr. A. Gibson wrote a series of notes on the Agriculture of Western India 
[Journ. Agri.-Hort. Soc. Ind. {Oorresp. and Select.), 1845, iv., 54-5), and the re- 
marks he makes under this plant are well worthy of careful consideration. Tho 
form E, stviv.ta, he says, is met with in gardens below the Ghats, where alluvial 
soil and stream water are available, while e. oornentta is the hill form, a smaller 
plant and much less prodiictive. Mollison says that n&gli occupies the fifth 
place among the Bombay cereals. In Kaira, Ahmedabad and Baroda districts ® 

of Gujar&t, heavy crops are produced on highly assessed alluvial soil. Else- 
where the cultivation is chiefly confined to the poorer uplands of the Ghats. 

It is grown in districts of heavy rainfall, on land too light for rice. 

In Gujarat it is sometimes drilhsown, but is usually a mixed crop and 
most frequently transplanted. In the uplands of the Konkan and the Deccan 
it is often raised on steep land and is then broadcasted. For this purpose the 
soil is often burned with tho brushwdod (rdb), and the seeds are sown along with 
tho ashes. Tho outturn varies so greatly that no general figure can be 
quoted. It may range from 700 to 1,600 lib. of grain and 2,000 to 2,400 lb. 
of straw. ' . 

Madras, Mysore, and Coorg. — South India is the chief region of mpf production. 

The normal area under it in the British districts comes to close on two million Area, 
acres, but in Mysore State alone the area is usually well over two million acres, 
so that the total for South India might b6 put Srt 4-!|^ million. The British 
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districts of greatest importance are Salem, Coimbatore, Cuddapali, North Arcot, 
South Arcot, Trichinopoly, Anantapur and Vizagapatam, in. the order enumerated. 
The Mysore districts are Mysore, Tamkur, Bangalore, Kolar, Hassan, Chitaldrug 
and Kadur. As with other economic products so with this millet, Buchanan- 
Hamilton {Journ. Mysore, etc., 1807, i., 100-3, 285-6, 297, 369, 375-8, 403; 
ii., 103-4, 254) is a valuable writer. The Deccan Mussulmans, he says, 
call it rdgi, the Tamil people hevir, and the farmers say there are three varieties — 
the caj'i, hempu, and huluparia. It is, near Seringapatam, customary to sow 
all three kinds in the same field. When the rains begin in June, the field is drilled 
and tsiaumine. and Cajuntis sown as a mixed crop. To appreciate the value of 
Buchanan-Hamiliton’s account of this millet, the passages indicated above must 
be consulted. They have, however, been reviewed and amplified by Lewis Bice 
(Mysore Qaz., L, 1897, 107-12, a work which is probably more accessible than 
the original). Bdgi is by far the most important single food crop of this State, 
especially on dry soils. It supplies the lower ranks of society with their chief 
food. The total area tmder food crops is usually 5 J million acres, of which rdgi 
alone occupies Mly half. 

Very little, however, can be added regarding the South Indian cultivation 
of this millet, to the account given in the Dictionary. Stuart (Man. N. Arcot, 
1895, i, 267-8) says it is a favourite four-month crop, the grain being largely 
used by the labouring classes. It is not a dainty food, but very nutritious. There 
are four varieties. It is grown both on irrigated and unirrigated land, but most 
commonly in that which is commanded by a well. When dependent upon rainfall 
alone it is sown so as to get the benefit of one or other of the monsoons, that is 
from May to June and from October to December. Under wells and tanks it is 
sown and reaped throughout the year. Only the ears of rdgi are cut as they ripen, 
and, being heaped together for two or three months, the grain is beaten out with 
sticks or trodden underfoot by cattle. It should be kept some months before 
being used. 

MANUPACTURBS. — Incidental allusion has already been made to some of 
the edible preparations of this millet. It has the advantage not only that it may 
be left standing on the fields till a convenient time for harvesting, but the grain 
improves by being stored and may be preserved for many years without either 
being attacked by insects or becoming mouldy. These are circumstances of 
the greatest possible value, and have justified this millet being accepted as the 
most desirable for storage against times of scarcity and famine. It is moreover 
one of the most productive of grains and one w'hioh mil give a paying crop on 
soils from which hardly any other food can be obtained. It is essentially, there- 
fore, to large tracts ofindia, the staple food of the poor, and, though not appreciated 
by fastidious tastes, is nevertheless wholesome. The seeds are milled and the 
“ tailings ” (the bran formed of the seed-coats) constitute an article of food with 
the very poor and one which is fairly largely used in the jails of South India. 
[Of. Agri. Ledg., 1899, No. 4.] The husked grain is reduced to flour and baked 
into cakes or boiled into puddings (about the consistency of blanc-mange). This 
is often improved by being cooked along with one-third rice or cholam &out. 
Church (Food-Qrains of Ind„ 1886, 89) has given attention to the chemical com- 
position of both the grain and the tailings of this millet. Lastly, numerous writers 
allude to a beer and spirit prepared from the grain. One of the earliest and most 
curious passages on tliis subject is that given by Baber (Memoirs, 283, 294). This 
has already been alluded to, but the Emperor’s remarks regarding the people of 
Sewad, Bajour and the neighbouring countries, who make a peculiar kind of huzeh 
(or boor) may be here quoted: — “There is a substance which they call composed 
of the tops of certain herhs and of various drugs. They make it round like a loaf, 
and then dry and lay it up. Tliis is the essence from which the huzeh is made. 
Many of the potions composed of it are wonderfully exhilarating, but they are 
terribly bitter and ill-tasted. I had thought of taking this huzeh, but, from its 
extreme bitterness, was unable to swallow it : I then took a little mdjun." The 
Emperor repeatedly refers to his special drinldng-parties, held not infrequently 
on board pleasure boats, and the gusto with which he narrates his experiences 
might easily enough have originated the English expression “ bousing ” — or 
deliberate intoxication with huzeh (beer). Mr. (now Sir Arthur) Wollaston tells 
me that huzah or huza is Turkish, meaning a drink prepared from corn, and 
that it had been adopted into Persian with the meaning ale or beer. Shaw 
(Travels, 1757, 407) says: “ Besides the use that is commonly made of barley to 
feed their cattle, the Egyptians, after it is dried and parched, make a fermented 
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intoxicating liquor of it, called 6 ow 2 a^, the same, probably, with the oinos 
hrithinos of the ancients. This is very copiously drunk by the lower rank of 
people.” (See remarks regarding boza and miira under Cannabis sativa, p.^ 257). 

Ill the Maratha country the fermented liquor of JEieiisine is called hojah or 
hojali, and 100 years ago it was perhaps more extensively made than to-day. 

Hove {Tours in Gujarat, etc., 1787, 21) speaks of the adulteration of moioi’a liquor 

with root. The liquor in question may have been the ( 

or of course it might have been mahua {natisia), which Hove in another passage 
calls mama. In Kumaon it is called daru (Bassia, see p. 119). A similar beer 
is made here and there all over the Indian area of isieuMwe, and throughout 
the Himalaya from Kashmir to Sikkim. It is, however, displaced in Assam and 
the Naga hills by the beer made from Coiac {dzu, see p. 396), also more recently 
by European Malt Liquors (see pp. 757-8). 

Area, Yield and Trade. — The total area for all India devoted to this Total 
crop averages from 6| to 6|- million acres, of which nearly two-thirds are in 
South India. It is possible that were returns for Hyderabad (Deccan) and 
other States (not at present obtainable) added to the returned area, the 
grand total would not be far short of 7,000,000 acres. The yield is variously Seven jffliion 
stated at from 6 to 10 or more maunds per acre. If a yield of 400 lb. 
be accepted as a safe mean average, expressed to the estimated acreage 
that would show an annual production of 25,000,000 cwt. of edible grain Twen typflvo 
— a by no means insignificant item in India’s food supply. To South ^ • 

India, which approximately consumes two-thirds of that amount, it is an 
exceedingly important article of diet. There is no mention of this millet 
in the foreign trade of India, so apparently the produce is entirely consumed 
within the country. 


ERIOBOTRYA JAPONICA, LinfU . ; FI. Br. Ind., ii., 372 ; 
Eirminger, Man. Qard. Ind. (ed Cameron), 250 ; Rosace.®. The loquat ^“7* 
or Japan Medlar. iioquat. 

A tree indigenous in China and Japan : cultivated in Northern and Eastern 
India, and, like the litcM and other Chinese plants, is most successfully grown in 
Assam. The fruit is much appreciated and comes into season about the middle 
of March, and may be pmehased almost everywhere in India for six weeks or two 
months thereafter. 


ERIODENDRON ANFRACTUOSUM, DC. / FI. Br. Ind., 1, 

350 ; Malvace®. This is the White Silk-cotton Tree, the Kapok Tree 
of the Dutch, and in India is the safed simal, senibal, hatan, hatian, sham- Kapok. 
eula, Icatsawar, Hamm, huruga, pur, hadami, ditdi mara, pania, etc. Is 
a moderate-sized tree fairly plentiful in some parts of Western and Southern 
India and Burma, but doubtfully indigenous. Largely planted around 
villages and temples, and if a demand arose for it, of sufficient importance, 
its production might be greatly extended. 

History.' — Jacobus Bontius {Hist Nat. et Med. Ind. Or., in Piso, Ind. Utri. re 
Nat. et Med., 1658, 105) was perhaps the earliest author to figure and describe this 
tree. He lived in Batavia in 1629, but it is not quite clear whether his Ahor 
Lanigera (which he identifies with the Gossampinea of Pliny (bk. 12 , eh, 10 , 

11) had been seen by him in the Malaya or in India, His engraving though 
quaint, is unmistakable, but ho describes the tree so minutely that without his 
figure even, there would be little difficulty in identifying the plant as wuriofie.ttat'on. 

The oblong pods produce wool that caimot be carded as it is too short, but through- 
out India it is sought for as a material with which to stuff couches and cushions. 

It is in passing worthy of remark that Bontius makes no mention of the true 
cotton, nor of the red-silk-cotton tree, both of which he must have seen in India 
at least. From this silence it may be inferred that the Ahor Lanigera was a 
Batavian tree. Rheedo {Hort. Mai., 1682, iii., tfc. 49-51) gives a sketch of it 
not unlike that of Bontius, but his other pictures might bo described as quite as 
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good as many others produced up to two centuries later. He tells us that it 
occurs everywhere in Malabar and bears fruit in January and February and puts 
on fresh leaves in March and April. Hence if it be not indigenous to India it 
imist have been introduced at a very early date. 

Properties and Uses. — -From tbe bark a medicinal Gum is obtained ; the wood 
is employed as a TAuuiNa material for leather, and from the bark an inferior 
bast Fibbe is sometimes prepared. The seeds yield 28 per cent, of an Oil that 
much resembles cotton-seed oil, and the cake is found to be a highly lieneficial 
cattle food. The oil is used in Holland as food and in the manufacture of 
soap. It di'ies more rapidly than cotton-seed oil. The Wood is of poor 
quality, and is only of use in the construction of toys. But interest in tho 
plant may be said to be concentrated in the^FLOSS or Silk-cotton obtained from 
the fruits. This is known to commerce as kapok, a Dutch-Malay word derived 
apparently from the Sanslait Jcarpdai just as the most general Indian name for 
the tree is, hatian, a word derived foom tho Arabic katan, and thus its names 
suggest the sirnilaiuty of the floss to cotton. Gamble (quoting Trimen) very 
properly remarks that the kapok cotton is obtained, not from the testa of the 
seed but from the wall of the capsule. This is perhaps more than a botanical 
peculiarity, and doubtless accounts for some of the characteristics of the floss, 
which is used in nature as a packing material for the seeds, but is not, like cotton, 
formed from the seeds themselves. Kapok is of better quality than the corre- 
sponding cotton of iiowha,»- as it is more elastic, and when used for upholstery 
is less liable to knot. Both Bontius and Rheede (as already shown) mention that 
the cotton is used in stuffing couches and cushions and is held in great esteem 
because of its softness. Rumphius {Herb. Amb., i., 196, t. 80) tells us that in his 
time (1750) the tree was very abundant in Java and had been carried from there 
to most of the Malayan islands. He further remarks that although the fibre is 
too short to spin, it is largely used for filling cushions and has the advantage of 
not being, like ordinary cotton, easily rolled into balls. During the Colonial 
and Indian Exhibition of London (1885-6) I showed samples of Indian kapok 
and other silk cottons and urged the claims of this particular fibre to attention. 
It is only within the past decade or so that the subject seems to have attracted 
the notice of Indian merchants as being something more than a curiosity. It 
would thus almost seem as if the plant had been in India more highly esteemed 
over two centuries ago than to-day. And it is precisely in upholstery that 
the fibre has in Europe come into prominence. Fairly largely exported from 
Java. In 1898, for example, the traffic came to 51,919 bales, and in 1901 to 74,123 
bales. Of the last-mentioned year’s consignments 45,631 bales went to Holland, 
23,192 bales to Australia, and 5,300 bales to the United States. The supply 
received by Holland in 1903 was 51,918 bales. Ceylon would also appear to 
have commenced to export this fibre. India exports none, and the local demand 
even is insignificant, itotnhax floss (see p. 168) taking its place. 

According to some writers the increasing demand for this floss in Europe 
necessitates belief that it is being used for textile purposes. But it is too fine, 
light, smooth and slippery to be easily spun, unless used as an admixture with 
other flosses. It is reputed to be employed in Bordeaux for the manufacture of 
soft non-conducting felts. Attempts have unsuccessfully been made to blend 
it with the fur fibre of the coney and hare, in the production of the “ nap ” of 
silk hats. The Kapok Supply Company of London announce that they are now 
using it very largely in the construction of life-belts, lifebuoys, etc., and that it is 
regarded as superior to cork or hair since much more buoyant, softer and cheaper. 
Life-jackets may be padded with kapok and rendered waterproof by being lined 
with waterproof cloth. It is, however, as already mentioned, in upholstery mainly 
that kapok has found its most important use. It is largely worked up for 
cushions, pillows, chairs, bedding, etc., in Holland, Germany, Australia and the 
United States, but only to a comparatively small extent in England. For these 
purposes its non-hygroscopio oharacter, its softness and re.siliency render it 
peculiarly suitable. It is ^so less absorbent, less liable to harliour insects, and 
can be sterilised by heating at least three times without being seriously damaged. 
With so mueli to recommend it, the apathy preserved in India is remarkable j but 
there is this to be said as possibly explanatory, viz. that so far tho Indian floss 
has fetched less than that of Java. This is by some believed to be due to defec- 
tive methods of collecting,' cleaning, packing, pressing, etc. ; by others, and perhaps 
with greater reason, as due either to climate or stock of plant grown. Certainly 
tho opinion advanced by some writers (in the Indian press particularly) that 
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kapok is but a Dutch name for the well-known semaZ cotton — -the floss of nunnhuM Scmal versus 
— is quite erroneous ; the floss oiMHmXetuiron is far superior to that of Mntuhttx, Kavoh. 
and the two must never be confused with each other. The best qualities of Java 
kapok m '0 said to fetch from Id. to OcZ. per lb., the Indian not much moro than Price, 
half these sums. The double profit of floss and oil-seed should make the cultiva- 
tion of kapok profitable in all hotter moist tracts of India that possess an insular 
climate. The subject is being vigorously taken up in both the French and 
German colonies, and is well worthy of special consideration in India. [6'/. 

Watt, Select. Bee. Govt. Ind., 1888, 329-39 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 

66 ; Cameron, For. Trees Mysore and Goorg, 1894, 30-1 ; Morris, Kaxo Bull., 1896, 

204-7; also Cantor Lect. in Soo. Arts, 1896, 897 et seq. ; Dodge, Useful Fibre 
Plants of the Wo7'ld, IQO ; Gamble, Jlf aw. /nd. T«m6s., 1902, 91-2 ; Talbot, 

List Trees, etc., 1902, 40 ; Hannan, Textile Fibres of Comm., 1902, 71 ; Cooke, 

FI. Pres. Bomb., 1903, i., 121; Wiesner, Die. Bohst. des Pfianzenr., i., 264-6; 

Perrot, Prod. Bomhax et Kapok, in L’Agri. Prat, des Pays GJmuds, 1905, v., pt. i., 

22-39 ; Hanausek, Mici’o. Tech. Prod. (Winton and Barber, transL), 1907, 68, 368.] 

ERYTHRINA, iwm. ; M. Br. Ind.,n., 188-90; LEauMiNOSiE. D.E.P., 

A genus of trees with prickly brancheSj large pinnate 3-foliate stipellate 268-70. 
non-glandular leaves and conspicuous racemes of papilionate flowers, 
the petals heing very unequal so that the standard is much the largest. 

There are some seven or eight species indigenous to India and widely 
cultivated remote from their truly wild habitats. They are the Coral 
Trees (or Mochi-wood trees of Madras), the 'parijdta of the Sanskrit, and 
their generic vernacular name is mandar or madar. 

E. indica, Lamh . a native of Bengal near the sea, cultivated elsewhere ; is 
the pdlitd-mandar, pax'inga, etc., and may bo recognifsod by its blackish pricldes. 

Perhaps this is the species figured and described by Bontius (in Piso, Ind. Utri. 
re Nat. et Med., 1658, 135) in 1629. E. lithosperiua, Blume, is a native of Burma, 

Java and the Philippine Islands. A favourite with some of the coffee planters. 

It has large broad leaves and is often almost devoid of prickles. E. suberosa, 

Roxb., is a native of the more interior tracts. It is characterised by having a tlnok 
corky bark and is the pdngrd (or pdngdrd), mandal, muni, etc. 

These and other species have fi*om the most ancient times been employed in 
Indian agriculture as shade-trees and as supports for climbing plants. The belief Shade-trees, 
is universal that they exercise a beneficial influence on the soil, though the ex- 
planation of this circumstance, like the employment of clover in Europe, I'emained 
inexplicable till the discovery had been made of the value of the root tubercles of 
these plants in harbouring nitrogen-feeding bacteria. The following crops may Nitrogen 
be mentioned as those specially noted in which th6.s6 trees are used — palm Fixation. 

(p. 84), Cojpeu (pp. 379, 383), Pepper-vine (p. 899), and Tea (p. 228). [Cf. Agri. 

Journ. Ind., 1907, ii., pt. 1, 83.] 

ERYTHROXYLOK, Linn, ; Line.;®. A genus of shrubs or 
trees of about fifty species, natives of warm countries, six of which are 
Indian. 

E. Coca, Lam. ; De Candolle, Orig. Cull. Plants, 1884, 135 ; Warden, D.E.P., 
Erythroxylon grown in India, Journ. Agri.-IIort. Soc., 1888, viii., u.s,, 127-57; 270-7. 

Hooker, Bot. Mag., 1894, 7334 ; Cat. des PI. Boon, pour les Colon., ^‘UIlorL 
Colon., 1900, 78; Rusby, Drugg. Circ. and Chem. Gaz., Nov. 1900; 

Greenish, Pharmaceut. Journ., 1904, 493-6 ; Nicholis, Textbook Trop. Agri., 

1892, 234-7 ; Heuz6, Les PL Indust., 1895, iv., 251-5 ; Wright, Coca, 

1907, 75, 109, etc. This is found in various parts of South America, 
but according to De Candolle is indigenous only to Peru and Bolivia. 

Introduction into India, — The Coca plant was introduced into Ceylon from Introdue- 
Kew in 1870. At a committee meeting of the Agri.-Horticultural Society of tion into 
Madras in May, 1876, a letter was read from Mr. Joseph Stevenson in which he India, 
suggested the propagation of the plant, in view of the probability of its becoming 
an important article of commerce. No steps, however, were taken till 1885, 
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when, owing to the discovery of the value of cocaine as an ansesthetic, the demand 
in Europe for the Coca leaf was rapidly increased. About then the Agri. -Horti- 
cultural Society of India distributed young plants from their Calcutta Gardens 
to the various tea-growing districts, and in the same year the Government of 
India addressed the Secretary of State for India, with a view to ascertain the 
method of preparation of the leaf as pursued in South America, 

Cultiva- CuUivatlon.- — Vax’ious attempts have, however, been made to grow E. corn in 

tion. India. Those in the Sikkim (Cinchona plantations) were a failure, but on the slopes 

of the Hilgiris and other parts of the Madras Presidency the plants have thriven 
much better. The slightest degree of frost appears to bo fatal, and for this reason 
cultivation on the higher Himalaya has been abandoned, but at lower altitudes, 
from about 100 to 2,000 feet above sea-level, more encouraging results have 
been obtained. It is said that in Assam and Sylhet the plant has been grown 
satisfactorily. But it is affirmed that several species, besides the one here 
specially indicated, are employed as sources of cocaine, in addition to not a few 
Tlie Leaves. well-recognised vai’ietiesof the true cocaine plant. From the leaves the crystal- 
lisablo drug is obtained. Some of the species contain a large quantity of the drug 
not in a crystallisahle form, and in consequence are comparatively valueless. 
It is, therefore, essential to obtain the correct plant, and to know whether the 
climate and soil of a proposed new plantation favour the formation of orystal- 
Orystallisable lisable cocaine. It is usually affirmed that for that purpose a rich and light 
soil is required. In other words, the plant is grown most successfully on well- 
drained moist loams, rich in humus ; but as it exhausts the land, manuring 
is necessary after heavy cropping. There are said to be two chief varieties, one 
with small, the other with large leaves. These may be raised from cuttings, 
but if cultivated to any extent, seedlings should be produced in nurseries and 
the young plants put out into the fields when from 8 to 10 inches high. A 
writer in the Journal of the Agri.-Rortieultural Society of India urges the neces- 
sity of a liberal supply of water to aid in germination. High rainfall is essential 
for the growth of the plant. In the Andes the only climatic variation is in degrees 
of humidity, and it rains more or less every month. The first harvest may be 
expected eighteen months after the time of planting, and once successfully 
established, the shrubs yield for forty years. 

The leaves are ready for gathering when they become rigid and break on 
bending. Two, three or even four crops may be obtained in one year from 
strong plants in rich soil. The leaves are picked singly, but care must be taken 
not to pluck leaves nor shoots too young. A dry day should be chosen for har- 
vesting and the picking should not be carried beyond noon, so that the leaves 
may be exposed several hours in the sun to dry. In India various methods of 
artificial drying in tea-driers or charcoal chulas have been experimentally tried. 
The dried leaves should be put aside for a day or two, and then packed. The 
best method of packing coca is to seal it up as soon as it is perfectly dry, in air- 
tight packages, similar to those used for tea. Shipping should take place as 
soon as possible, for the leaves keep in good condition a much longer time in 
temperate climates than in the tropics. No commercial attempt has as yet 
Separation of been made to separate the alkaloid and its salts in India, though reports have 
Alkaloids. appeared of the results obtained in the laboratory with Indian leaf. Hooper 

{kept. Labor. Ind. Mus. (Indust. Sec.), 1900-1, 20-1), records, for example, the 
results of his examination of samples from Assam and the Wynaad. It was 
found that the leaves rapidly deteriorate if kept for any length of time, more 
especially if imperfectly packed. 

Medicine and Xhe leaves have the property when masticated of communicating a remark- 

emisi’y. sustaining power, due to their containing cocaino. On this account they 

are chewed by the Peruvian Indian, and are to him what betel pan is to tho Hindu, 
Jeava to the South Sea Islander, and tobacco to the rest of mankind. Both the 
Alkaloids. alkaloid and its salts are stimulant and rostorative. Injected hypodermically 

Ajiffsthcsia. or painted externally, they produce local ansesthosia, and are much used in 
minor operations, particularly in ophthalmic and dental surgery. Its employment 
in this form was first recommended by Dr. C. Koller of Vienna in 1884, though the 
ansesthetic action was known twenty years previously. [Of. Kew Bull., 1889, 
1-13; 1894, 161-3; Pharmacog. Ind., 1893, iii., 131-4, app. ; Garsod, Brit, 
and Colon. Druggist, 1901, xl., 413 ; Lenton, Pharmaceut. Journ., 1903, Ixx., 
390-1, 420-1 ; Garsed, Pharmaeeut. Journ., 1903, Ixxi,, 784-91 ; Hooper, 
Coca and Cocaine Habit, Lecture in Statesman,^’ Feb. 19, 1904; Picket, Veg. 
Alkaloids, 1904, 232-7 > White and Humphrey, Pharmacop,, 1904, 136-40.] 
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Trarfe and Cocaine LegisIatioa.-^The records of the traffic in the drug are very 
meagre. The world’s supply comes chiefly from South America, but recently 
Geylon has begun to export a small amount. India is thus mainly interested in the 
import traffic, and the repressive measures of the Government, The quantity 
imported was returned in the official statistics for the first time in 1903, when 
it amoimted to 1,400 oz., valued at Rs. 18,442. In 1904-5 it was 5,431- oz. 
(Rs. 59,916), and in 1906-7, 1,771 oz. (Rs. 19,999).' Hooper has published a 
graphic sketch of the growth of the Indian habit of cocaine indulgence. This 
has also been fully discussed by Dr. K. C. Bose and other writers {Ind. Med. 
Qaz., Oct. 1901 ; March 1903). The Bengal habit seems to have originated 
in Bhagalpur, and spread to Calcutta. Shortly after it was carried to Bombay 
and Rangoon. So rapidly and alarmingly was this new vice being taken 
up that the Government of Bengal, with most praiseworthy zeal, in which it 
was also followed by the other Governments and Administrations, adopted 
repressive measures. In a notification of October 24, 1900, cocaine was in- 
cluded in the definition of “intoxicating drugs.” In February 1902 the sale 
of the drug without a license became illegal. A further enactment of 
December 1, 1903, limited the amount that eoffid be held or sold at one time. 
In consequence importations that would have exceeded the limits of possession 
were seized by the Customs authorities, and returned to the cotmtries from 
whence proc-ured. It can thus be affirmed that a wholesome cheek has been given 
which it is hoped may in time completely repress this most pernicious utilisation 
of an otherwise valuable medicinal agent. 

B. monog’ynum, Roxh.^ FI. Ind., ii., 449; FI. Br. Ind., i., 4] 4; 
Talbot, List Trees, etc., 53; Gamble, Man. Ind. Timhs., 116-7. 
Tbe Bastard Sandal or Eed Cedar, devaddram, ndt-M-deoddr, simpuliccai, 
sammanatM, thasadaram, chemhulichan, hendde, huli, IcuruvaJmmara, 
jimdali, Icumhulukay, devaddru, adavigordnta, gathiri. A shnib or small 
tree found in tbe dry forests of tlie Deccan, Karndtak and Geylon. 

The wood is said to yield an Oil, used as a preservative for Native boats. 
It resembles tar, and is loiown in Ceylon under the name of dummele. It is 
extracted by packing pieces of the wood in an earthen pot inverted over a 
similar pot which is surrounded by fire. 

As a Medichste, Moodeen Sheriff {Mat. Med. Mad., 73) describes the 
plant as possessing stomachic, diaphoretic and stimulant diuretic properties. 
In several parts of India the leaves and fr-uits are used as food in times of famine ; 
in fact they might almost be said to be regularly eaten as a green vegetable. 
It is reported (ind. For., 1900, xx-vi., 619) that during a recent famine in the 
Mysore Province the loaves had been largely oaten by the poorer classes. The 
time for gathering varies from June to December. They are boiled and mixed 
\wth salt and chillies. .Dr. Bidie suggested that “ probably the loaves contain 
some principle like that of k. but specimens analysed by the Govern- 

ment Quinologist in Madras were proved to have no anajsthetic property, but 
to possess a bitter tonic principle which might serve to mitigate the pangs 
of hunger. [Cf. Cameron, For. Trees. Mysore and Coorg, 1894, 44 ; Biscoe, 
Hyderabad Trees, 1896, 6; Ind. Pharmacol., 1896,65.] 

EUGENIA, Linn, This genus of Myrtace.® embraces over 700 
species, 120 of which are trees met with fairly plentifully in India. A 
few (such as the Clove, the Rose-apple and the Jaman-plum) are of 
considerable importance. Most modern botanical writers break up that 
vast assemblage of plants into three genera (or sub-genera) under the 
names JamboHa, Zyzytfiwm and Mueugewm, The less important 
Indian species may be disposed of at once and the major portion of 
the available space devoted to the clove, which although not a native 
of India, is nevertheless traded in aH oyer the country so universally 
as to make it one of the most important of spices, and one which 
the future may see produced very much more largely by Indian 
planters. 
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E. (Zyzyg'ium) Jambolana, Lam. ; FI Br. hid., ii., 499; tlie 
Black pliun, Jaman-plmn, jdmhu, jaman, jam, jdmbul, huda, ndval, 
nerale, zebri, thahyehyu, etc., and perin-njara, according to Ekeedc {Eort. 
Mai, 1676, V., t. 29). 

A small evergreen tree met -with throughout India and Burma, ascending 
the hills to about 6,000 feet. Is chiefly found along river-beds and i.s specially 
cultivated for its Fbtjit in gardens {topes) and in avenues. There are several 
varieties that yield much better flavoured fruit than others, but as a rule it 
is astringent, and only serviceable when cooked in tarts and puddings. In 
Goa a wine is prepared from it, and a spirit {jambava) is spoken of, by recent 
Sansfait authors, as distilled from the jamhu. Some years ago brandy was made 
at Monghyr from the fermented fruit. The jaman is extensively used all over India 
in the manufacture of vinegar (see pp. 1109-10). Recently attention has been 
directed to the Seeds as a cure for Diabetes Mellitus (Christy, New. Comm. PI., 
1893, No. 8 , 77 ; Pharrmcog. Ind., ii., 25-9). The tasar Silkwokm is said to feed 
on the leaves of the tree. The Timber is fairly durable and is largely employed 
for building purposes, for agricultural implements and for well-work, since it 
resists the action of water. It gives a good fuel. The jdmbu is one of the 
trees held in veneration by the Buddhists (Monier Williams, Buddhism, 576), and 
is often planted near Hindu temples because regarded as sacred to Krishna, , {Qf. 
Baber, Memoirs, 325 ; Garcia de Orta, OolL, xxviii. 5 Linschoten, Yoy. E. 
Ind. (ed. Hakl. Soc.), ii., 29 ; Taleef Shereef (Playfair, transl.), 65 ; Buchanan- 
Hamilton {Stat. Ace. Dinaf., 156), etc.] 


E. (Jambosa) Jambos, Linn.-, FI Br. Ind., ii., 474. A small 
ui., 287-8. tree cultivated here and there throughout India, and probably wild in 
Hose-apple* Eastern Bengal and Assam. The Rose-apple, gulab-jdman {i.e. rose- 
jdman) and nati-schamhu, according to Rheede {Hort. Mai., i., t. 18). ' 
This fruit is met with throughout Northern and Eastern Bengal, Assam, 
Manipur, and the Naga hills, and has in these cotmtries all the appearance of 
having been long acclimatised, if not indigenous. The Fruit is produced during 
the rainy season, and is about the size of a small apple. By many persons 
it is highly esteemed on account of its delicate flavour, but is not juicy enough 
to be a universal favourite. The tree is very ornamental, and is often seen in 
gardens even where the fruit is not appreciated. [Of. Boym, FI. Sin,, 1656, 
pi. F. ; Buchanan-Hamilton, l.e. 196 ; Robinson, Disc, Acc. Assam., 1841, 43.] 


D,E.P., 
iii., 288. 
Malay 
Apple, 


E. (Jambosa) malaccensis, Linn. ; FI. Br. Ind., ii., 471. The 
Malay Apple, the havika tree, malalca jdmrul, and malaoca-schamhu, 
according to Rheede {Hort. Mai, i., t. 17). 

A handsome tree, native of the Malaya but cultivated in Bengal, South India 
and Burma on account of its fruits — which are large and juicy, though rather 
insipid. [Of. Garcia de Orta, Coll, xxviii. ; Acosta, Tract, de las Drogas, 1578, 
268; Linschoten, Yoy. E. Ind. (ed. Hakl, Soc.), ii., 29; Forster, PI. Esc,, 
1786, 36.] 


D.E.P., 
iii., 289. 
Rai-jaman. 


D.E.P., 
ii., 202-8. 
Clove. 


European 

Names. 


E. (Zyzygium) opereulata, lioxb. ; FI Br. Ind., ii., 498. The 
rai- jdman, paiman, kiamoni, junsong, hoda jam. 

A moderate-sized tree of the Sub-Himalaya from tho Pan jab to Assam, Orissa, 
N. Circars, Burma and Ceylon. It yields an edible Fruit which ripens toward 
the end of tho hot weather. It is a valued tree in reclothing tho grassy banks 
in the sal and mixed forests, especially of North India. Tho Timber, wliile not 
as good as jaman, is employed for building and in the construction of agricul- 
tural implements. 

Eug’enia caryophyllata, Thunb. (Capyophyllus apoma- 
ticus, Linn.); Woodville, Med. BoL, 1810, iii., 638-40, t. 193; 
Smith, Rees’ Cyclop., 1819, vi. ; Hooker, Bot. Mag., 1827, mi. 2749-50 ; 
Jambosa caryophyllus, iVJa., Bugler and .Prantl, Pftanzenfam., 1893, iii., 
pt. vii., 86. 

History. — The name Clove denotes its resemblance to a nail {davua), hence 
clavo (Sp.), clou (Fr.), nelken (Germ.), and mekhah (Pers.). In later Sansicrit it 
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is lavanga. Mr. F. W. Thomas (whom I have had . the pleasure o£ coasialting on Earliest, Record 
this subject) tells me that the earliest Oeeurrence of the name is in the Ramayana; “ ^adia. 
Charaka is the first medical writer who alludes to the clove. But the word 
lamnga has passed into most of the more recent languages of India, and be- 
come lawanga, lamnga, labang, laung, langa, I6ng, raung, etc., thus showing a 
common source. Mr. Thomas, commenting on the possibility of lavanga being 
a Sanskrit word, says, “ I should think that the chance of its being Malay is Sanskrit STames. 
the greatest. It has a Malay appearance. ... In Malay hunga lavang is the 
term used, hunga meaning gay or variegated, especially a flower. Lavang by 
itself seems to be used for ‘ mace.’ ” [<7/. Beinwardt, Reis in den Indischen 

Ardhi'pel., 1838, 465 ; Uhlenbeck, Sanskrit Etymology ; Encyclop. van Neder- 
landsche Indie.} But, in addition, the clove, bears in South India the names South Indian 
Mrdmhu, karampu, etc., words which Dymock (Mat. Med. W. Ind., 1886, 328) dSTames. 
suggests may have been the source of the caryophyllon. But it is probably 
more safe to assume that these South Indian names were derived from the 
Greek, through the Arabic haranfal. The Tamil name for cinnttntommn 
gietfiunietfwi is lavanga, and Crawfurd (Diet. Ind. Islands, 1856, 215) gives that 
as the Borneo name for the clove-bark — -a species of Cinnamon. In another 
passage (101--2) Crawfurd observes that lawang is a name used by the Malays 
for the clove, but brought to their country by the traders from India. Another 
name for the clove (in the Malaya), he says, is gaumedi, a word which Prof. 

Wilson, it would seem, translated “Cow’s marrow” and regarded as of Sanskrit 
origin. 

The Clove thus bears no undoubted Indian aboriginal names, and was 
probably not known in India much before the 6th century. The clove is not 
mentioned in the Periplus (63 a.d.) among commodities carried from India. 

There would seem, moreover, no doubt that it is the caryophyllon of Paulus 
Algineta (Adams, transL, 1847, 160) — a. Greek physician who wrote about the 
close of the 6th century A.n., and who speaks of the spice in such terms as to 
imply that it was well known. Passing over several centuries, it may be observed 
tlrat Caspar Bauhin (Pinax Theat. Rot., 1623, 410) was correct when he pointed 
out that Serapion was in error citing Galen. The account of the gariofilua given 
by Serapion (9th century), Avicenna (10th century), and by other Arabs is 
literally transcribed from Paulus. 

It is a well-established fact that the Chinese traded with Amboyna and India 
at a time anterior to any definite knowledge of these countries being possessed 
by the inhabitants of Europe. The Arabs also had a direct commerce of their Arab Knowledge, 
own with India and the Malay Islands. In consequence various commodities 
came to be known to the Indians, Egyptians, Greeks, etc., at earlier dates than 
might be otherwise easily accounted for, and moreover were sometimes spoken of 
as Chinese, Indian, Ethiopian, Arabian, etc., in consequence of the nationality of 
the traders, rather than the countries of supply. Hence very possibly the state- 
ment of Paulus Algineta (and of most of the early writers) that cloves “were 
brought from India.” As a matter of fact the clove oven down to the present day 
can hardly be said to be systematically cultivated anywhere in India. Marco Eastern 
Polo (Travels, 1290 (ed. Yule), ii., 217) speaks of the cloves of Java, but Iris aVavellers. 
observation must be interpreted to denote the extensive traffic that even in 
his time had been established, since the clove did not then grow in that island. 

Barbosa (Coasts E. Africa and Malabar (ed. Hald. Soc.), 184, 219-20) visited 
Malabar and the “spice isles,” and wrote, “The clove grows in the islands called 
Molucche, and from these it is brought to Malacca and thence to Calicut, a country 
of Malabar.” So again, speaking of Pegu, he remarks there is much trade in 
cloves and mace and other Chinese goods. Varth^ma (Travels, 1610 (ed, 

Hald. Soc.), 245) also visited the Moluccas and gives a detailed description 

of the clove. Pigafetta investigated the clove plantations of Molucca in 1512, 

and wrote a full account of the methods of cultivation and manufacture of the 

spice. Garcia de Orta, who was in India from about 1636, and published at Trayellera in 

Goa in 1563 his Golloquios dos Simples, etc., says (Coll., xxv.) that the possession 

of the Molucca Islands (and thus of the clove and nutmeg trade) was the cause 

of the war between the Spanish and the Portuguese. But it would be abstud 

to believe that cloves were not known prior to the discovery of the Moluccas. 

The price of cloves is stated in the Ain-i-AJebari, a work written in Agra (1590), 
so that they were by then regularly Imown and traded in all over India (Blooh- 
mann, transl., 64). Linschoten gives an exhaustive account of the spice about 
the same date, and Pyrard (1601) also described it. In 1603 the East India 

527 


THE GLOVE PLANT 


EUGENIA 

CARYOPHYliLiATA 
Cloves 

Company were trading in cloves (Birdwood and Foster, S.I.O. First Letter 
Booh, 36), and a little later we read of the cultivation being rapidly ex- 
tended all over the tropics. Bheede does not, however, apparently describe 
the plant, so that very possibly it was not being cultivated in India during 1 686— 
the date of his great work — the Hortus Malabaricus. Abo ut that time, how- 
ever, the spice was an important article of trade with India. Tavernier {Travels 
Ind., 1676 (ed. Ball), h., 17), for example, discusses the Dutch monopoly 
and the clove traffic of Surat. {Cf. Acosta, Tract, de las Drogas, 1578, 30-4; 
Thevenot, Travels in Levant, Indostan, etc., 1681, pt. hi., 109.] 

Namer''^ Rumphius figures and describes the clove plant {Herb. Amh., 1750, ii., 1-5, 

t. 1), and gives a long list of its vernacular names. He lived and died in Amboyna 
and was, in all probability, familiar with every aspect of the clove plant and 
trade. The Chinese, he says, called, it thenghio {— sweet-smelling nails); the 
modern Malay name is tsfanche and the old Malay name hugulawan ; in Amboyna 
it is huhulawan ; in Ternate hoTiolawa, and in Tidora gomode. Filet {Planthundig 
Woordenhoeh) it the name hoholawa. Crawfm'd (Z.c. 101) says, “ It is very 
difficult to understand how the clove could have come first to be used as a condi- 
ment by foreign nations, considering the well-ascertained fact that it has never 
been used as such, and indeed hardly in any other way, by the inhabitants of the 
coimtries which produce it.” He then proceeds to explain that the earliest 
names in the Moluccas for the clove are connected with the foreigners who came 
OWnese Names, to their shores to procure the spice. The most frequent name, he says, is cangheh, 
which has not the sound of a native word, but is a corrujition of the Chinese 
tkeng-hia. There seems no doubt the Chinese procured the clove from its island 
home for several centuries before it had reached Europe. There are records that 
point to this traffic as early as 260 b.c. Crawfm’d, however, mentions none of 
the names given by Rumphius, but if these be actually the local names of the 
tree they have not apparently accompanied the clove into the commerce of the 
world. Little astonishment need, however, be expressed at these names not 
having accompanied the clove, when it is recollected that it was not regarded 
by the inhabitants of the “ spice islands ” as of any value rnitil the Chinese desired 
to be supplied with the “ little sweet-scented nails.” In that oiremnstanee 
alone lay the interest taken by the people of Moluccas in the plant, and “ nail” 
or “ clove ” became its name in most countries. 

Migiation. Sonnerat {Voy. Nouv. Quin., 1776, 195, tt. 119-20) tells us that he found 

the clove being grown in New Guinea, and it is well known that in 1770 M. Poivre, 
of the Isle of Bourbon, sent M. Prevost to Ceram in order to procure live plants 
of both the clove and the nutmeg. This enterprise was completely succe.ssful, 
and shortly after the plants flourished so well in their new home that seedlings 
were sent to Cayenne about 1784, and in an incredibly short time the plantations 
were extended and cloves, regularly sent into market of such quality that they 
were pronounced equal, if not superior to those of the “ spice islands.” Very 
shortly after the date mentioned the clove was carried to the West Indies 
(Dominica in 1789), in fact throughout the tropical world, and was even culti- 
vated by Sir Joseph Banks at Kew in 1797. It had been successfully accli- 
matised in Zanzibar and Pemba. Migration became imperative, through the 
short-sighted policy of the Dutch, who sought to secure for themselves an 
absolute monopoly in the world’s supply. For this purpose they ruthlessly 
destroyed the trees in all the islands except those specially set apart by them- 
selves for clove-production. Having trampled oir the rights of the people, 
Hetribution. retribution became a natural consequence. It is not much to be wondered at, 
therefore, that when in time a more liberal policy prevailed, the new comitries of 
clove-production had so securely established their positions that a restoration 
or concentration of the traffic in the original homo of the clove became an im- 
possibility. 

Cultiva- Cultivation. — Cloves are the dried unexpanded fiovvor-buds of this 

tion. tree. The corolla forms a ball on the top between the four teeth of the 

calyx, and the stalk is the immature ovary. They are at first green, then 
turn yellow, and finally bright pink or scarlet. In this last stage they 
are ready to be picked. If allowed to remain longer on the tree the 
flowers expand, become fertilised, and the stalk of the clove then develops 
into a succulent purple-coloured berry containing one or two seeds. 
“Mother Clove." This is known technically as the “ mother clove.” These are sown in 
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rich mould about 12 inches apart, and the fresher the better, since the 
seed when dried soon loses its vitality. They germinate within five 
weeks and when 4 feet high are transplanted from the nursery into uaised in a 
their final positions, 20 to 30 feet apart. The soil must he porous, well- 
drained, and consist of mould with a fair proportion of sand. The plants 
will not thrive on clay nor pure sand, and marshy land is fatal. Even in 
the Malaya the clove tree does not luxuriate alike on all the localities on 
which grown, and seems to prefer a soil formed from volcanic rock (Oraw- Voicanio sou. 
furd, l.c. 101). In Pemba the soil most suited is a dark loam, having 
underneath a layer of dusky yellow earth intermixed with gravel, also a 
yellowish or reddish stiff clay {Kew Bull, 1893, 17-20). Although indi- 
genous to islands it does not succeed well when exposed to the direct sea- 
breeses. It prefers confined valleys, though dense overhead shade is OonflnodVaiieys. 
highly injurious. Protection from high winds is essential, and a tree 
hedge along the windward side of the plantation is very desirable. But 
in place of seed the plant may be raised by layering. Young branches 
laid across the ground, take root in about six weeks. The young Layering:, 
plants should be transplanted at the beginning of the rains. Shade is 
necessary for the first two or three years, and watering occasionally is xeces^sary. 
advantageous during exceptionally dry weather, both before and after 
transplanting. By the end of the third year the shade should be removed, 
and by the sixth the plants will have come into bearing and be in full crop 
by the twelfth. By 20 to 25 years they are usually too old to be profitable, Duration, 
though they may yield up to 150 years. It is accordingly customary to 
renovate certain portions of the estate every 8 years. In the Moluccas the 
trees are topped at 8 or 9 feet, so as to secure low plants easy of being 
picked. Each tree should give about 6 to 7 lb. of dry cloves. The best 
course is to hand-pick the clusters of buds, but occasionally they are beaten 
off the trees and caught on cloths spread below, or the ground is swept 
clean, so as to allow of the cloves being picked up without being injured. 

Every third or sixth year a heavy crop is obtained, and now and again 
(especially if over-cropped or injured) the trees bear next to no flowers. 

In the spice islands the cloves are sometimes cured by being smoked over Curing, 
a shallow wood fire, until they assume a deep brown colour, when the further 
drying is accomplished by the sun. Occasionally the buds are scalded in 
hot water before being dried. But if bright sunny days prevail artificial 
heat may be dispensed with and the buds sun-dried from first to last. The 
crop loses about 60 per cent, in drying. 

NichoUs {Textbook Trap. Agri., 1892, 184-9) gives useful particulars p^biiLtiona. 
of clove cultivation. A most interesting and instructive account of the 
production, manufacture and trade in this spice was also written by Mr. 

J. C. Sawer in The Produce World (May 1896). Mr. R. N. Lyne of Dunga, 

Zanzibar, published a valuable report on the plantations of that island, 
now by far the most important single country of production. [Of. Trop. 

Agrist., July 1901, 11-2 ; Der Tropeupflanzer-; Journ, Soc, Ohem. Indust. ; 

Pharmaceut. Journ.; Chem. and Drugg. ; JDipl and Gons. Repts, ; etc.] 

Uses . — It is needless to say that the clove, though not held in such Oil. 
high esteem as in former times, is still a spice of considerable com- 
mercial importance. Oil of Olovfs will be found dealt with in great 
detail by Gildemeister and Hoffmann (YoldPffs Oils, 1900, 512-8). It 
would appear that it was first distilled in. the..i5th, century.: The cloves 
of Pemba are those chiefly used for this purpose. Those of Amboyna and 
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Reunion are riclier in oil, but command, as a spice, too liigb a price to be 
used ill distillation. The most expensive clove is that of St. Marie in 
Madagascar. Clove-oil is , largely employed in perfumery. Its value is 
estimated by its eugenol content, wMcb varies from 76 to 85 per cent. 
Trade. Trade. — Zanzibar and Pemba yield four-fifths of the total clovc- 

Exports. supply of the world. There is a small EXPORT of Indian-grown cloves 

from Madras, a circumstance that points to a certain amount of cultiva- 
tion. The traffic is, moreover, an expanding one. In 1899-1900 these 
exports stood at 148 lb. ; in 1901-2 at 3,329 lb. ; in 1903-4 at 12,598 lb. ; 
in 1904-6 at 25,537 lb. ; in 1905-6 at 11,826 lb. ; and in 1906-7 at 5,173 lb. 
Import. As compared with these records, the IMPORTS were 7,815,486 lb., valued 
at Es. 17,63,050, in 1899-1900; 6,983,682 lb., valued at Rs. 15,33,174, in 
1901-2 ; 6,659,913 lb., valued at Rs. 17,03,296, in 1903-4 ; 8,345,521 lb., 
valued at Rs. 22, 01 ,424, in 1905-6; and 5,062,7821b., valued at Rs. 16,28,355, 
in 1906-7. Practically the whole comes from British East Africa, and 
is received by the town of Bombay. There is an increasing trade 
from Germany (I Colonies), which supplied 1,100,068 lb. in 1905-6 
and 798,851 lb. in 1906-7. The traffic with the Straits Settlements and 
China is insignificant — ^under 100,000 lb. from each taken by India. 
Prom the imports, however, are drawn the re-exports, viz. 1,000,000 lb., 
the major portion going to the Straits Settlements and China (Hongkong). 
India is thus once more a large emporium for the cheaper grades of 
clove, but in the opposite direction to its ancient traffic. 


D.E.P., EUPHORBIA, Linn. ; FI. Br. Ind., v., 244-66 ; Gamble, Man. Ind. 

iii., 294- Timhs., 590-1 ; Brandis, Ind. Trees, 557-8 ; Prain, Beng. Plants, ii., 923-5. 
302. Euphorbiace^. This is a genus of herbaceous plants mostly, though a 

few assume the condition of useful hedge bushes or even small trees. 
There are in India some 53 species ; 7 or 8 only are of economic value. 

The English generic name Spurgewort denotes their chief medicinal property, 
but their greatest potentiality lies in the utilisation of their milky sap as a source 
of gutta-percha. It will be seen from the brief specific review that follows that 
this subject has engaged spasmodic attention in India for the past century or 
more without any practical results having been obtained. Hooper {Rept. Labor, 
Ind, Mv^. (Indust. Sec.), 1905-6, 28-9) gives the results of his examination of the 
latex of two species. They yielded large quantities of euphorbium and resm to 
boiling alcohol. Many of the species are valued as manures in the reclamation 
of waste lands. 

E. antiquorum, Unn . — -A small tree of the dry regions of India generally. 
Is often used as a hedge plant, and best known by the following names : — vajri 
in Sanskrit, and in the vernaculars — nara aij or naraej, tekdtd sif, tidhdra, sMdu, 
halli, bonta JcalU, iazaung, pyathat, etc. Fryer (New Acc. E. Ind. and Pers., 
Hedge Plants. 1672-81, 105) alludes to the KupUovhia hedges of the Deccan, which doubtless to 
some extent consisted of this species. In some parts of Eastern Bengal and 
Assam this tree is almost sacred, and is supposed to protect the gardens around 
which planted, and like Jff. nerUfafUt, Unn., has the merit, so it is thought, of 
safeguarding the inhabitants against snake-bite. Both are, in fact, sacred to 
Ifansd, the goddess of serpents. 

E. neriifolia, Unn — A small tree wild on rocky situations in the Deccan, 
West Coast and Orissa, but often seen under cultivation, especially in Bengal, 
It is the manad aij, pdta-aij, aelvund, thor, nivarung, mingut, halli, yelUkalU, 
ahazaung. It has a more or less cylindrical stem (the allied form jb. Uguiat'Ui, 
lioxb., being four- or five-angled) with stipular thorns on numerous tubercles. 
Medicine. The Milky Juice of tWs as also the foregoing species is used medicinally all 

over India ; it is purgative and rubefacient. Is a popular application to warts 
and other cutaneous affections. Internally the juice is usually administered 
along with other purgatives and aromatics. In the Indian Forester (1891, xvii., 
350) Gleadow tells the results of some experiments he performed to extract the 
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rubber eontamed in the present species. His samples were sent to Europe and Unfavoarable 
reported on in such tei'ms as to discourage further effort. Report. 

E. pilulifera, Linn. — A small herb found throughout the hotter parts of 
India from the Panjab southwards. Is the dudlti, dudeli, huraheru, pusitoa, 
gordon, nayeti, etc. Used in the affections of children- — ^bowel and lung com- 
plaints. A fluid extract has been employed in asthma and in dysentery {Heft. 

Gent. Indig. Driog. Gomm., i., 154). 

E. Royleana, Boiss.- — A large shrub common on dry rocky hillsides of the 
f)uter Himalaya from Kumaon westwards, and also in the Salt Range. It is a 
most conspicuous and characteristic plant in the tracts of country indicated. Its 
ascending fleshy branches (or stems) are five-angled and thorny. It is the 
tlior, sJutkar pitan, sali, ohMa, chUn, sura, tsui, sum, sihund, etc. The milk 
contains a large amount of gutta-percha. When fresh it has a sweet odour and autta-perclia. 
does not blister the fingers, but it is very injurious to the eyes and flavours 
anything handled even after the greatest care may have been taken to clean 
the fingers. Some few years ago a fairly extensive series of experiments were 
conducted with this milk, having in view its utilisation as a waterproofing 
material or as a paint for slxips. The subject is alluded to because sufficient 
evidence was obtained to satisfy belief that (without contemplating the utilisation Possible 
of the milk as a gutta-percha substitute or the establishment of factories beyond Utllteation. 
both the means and the capabilities of the inhabitants of the country where 
JE. jtoyieana. is an abundant and at present useless plant) there might still be 
directions in which it might be possible to convert the limitless supply into a 
source of wealth, (See Gutta-percha, p. 627.) 

E. Tirucalli, Linn. — The Milk-hedge or Milk-bush or sehund, shir, sherut 
lanha sij, seju, nevli, nival, kadu-nevali, jemvdu, thuvar, yele-gulla, tirukalli, 
sha-shoung, etc. A small tree with round stems and smooth branches. It is 
generally believed to be a native of Africa, but has been for many years com- 
pletely naturalised in India, especially in the drier tracts of Bengal, the Deccan, 

South India and Ceylon. Heyne (Tracis, Pfiaf. and Jnd., 1814, 243) discusses 
fully the possibility of utilising the milk of this and other Euphorbias. Drs. 

Riddle, Cheek and Falconer devoted much time and attention to the self-same 

subject about 1860. It was observed that after boiling, the milk of this species 

becomes brittle, though whilst warm it is ductile and elastic. Giberne 

{Ind. For,, 1899, xxv., 84-6) has urged the desirability of the milk of this and Possible Useful 

other species of JEunhorhia being put to some useful purpose. He found that 

nitric acid caused the separation of the rubber. Mixed with mud the milk is Waterproofing 

employed in North Arcot in the construction of the flat roofs of houses. It is, in 

Ganjam, said to be used to intoxicate and poison crows : for this i)urpose a little 

is mixed with boiled rice and given to these birds. The acrid juice is in India 

generally, well knovra as a purgative and counter-irritant (especially in the Purgative. 

treatment of animals), and it is so very painful when applied to wounds or to the 

eye tliat cattle are fully aware of this fact and will not attempt to break down 

a hedge of it. (Consult the controversy regarding Angola (Almeidina) Rubber— 

M. rUipmtloiiles versus Virtmalll.) 

EXCCEOARIA AGALLOCHA, TAnn, / FI. Br. Ind., v., 472 ; D.E.P., 
Roxb., FI. Ind., iii., 756-7 ; Gamble, Man. Ind. Timhs., 626 ; Brandis, Ind. 

Trees, 585 ; Pxain, Beng. Plants, ii., 965 ; EuPiiORBiACEiB. The Blinding 
Tree, gangwa, gmr, geria, uguru, gnua, 'phungali, gem, thillaymaram, tilli, 
cMlla,tella‘c7ieUu,haro, Jcadma-pal, tayau, yekin, iella hwiya. It maybe 
the taggar wood of Sylhet alluded to under Aquidaria (p. 74). A small 
evergreen tree of the coast and tidal forests, of both sides of the Indian 
Peninsula, Burma, the Andaman Islands and Ceylon. 

The wood contains a milky juice which hardens on exposure to tho air into a aum. 
black caoutchouc-like substance. The sap which exudes from the fresh-cut bark 
is very acrid, some say poisonous, hence the name Blinding Tree or arhor ex- 
cosans (Rumph., Herb. Amh., ii., tt, 79-80). Hooper {Yearbook of Pharmacy, 1899, Rubber. 

468) gives an accormt of the chemistry of this latex, which he analysed with 
a view to ascertaining its value as a rubber. The Timber, is useful for general Pbabor. 
carpentry purposes and for match-making, [£7/. Fharmacog. Ind., iii., 1893, 

314-6 ; Ind. For., 1897, xxiii., 150.] 
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FAGOPYRUM,, ; M. Br. Ind., v., 54-5; PoLVGoiTACEiE. 

P. esculentum, AloeneA; Duthi© and Fuller, Field and Garden Crops, 1893, pt. 
iii., 25, t. 83; Bee. BoL Surv. Ind., i., 33, 40, 219, 262; Woodrow, Oard. in Ind,, 
1899, 430 ; Mukerji, Handbook Ind. Agri., 1901, 66, 260. This is best loiown as 
Buckwheat or Branik, phapJira, kotu, kvXtd,, rajgir, dor on, ugla, ogal, bares katu, 
hres, trurnba (tramba), etc. Extensively cultivated on the temperate Himalaya 
and lower hills of India, from Afghanistan and Kashmir to Darjeeling, Assam and 
Burma. There are many cultivated states, some grown for the grain, others as a 
vegetable, and these blend imperceptibly into the wild i<’. f ifwosnnt, Meissn. 

F. tataricum. Gaertn. ; Duthie and Fuller, l.c. 26-8, tt. 84, 90. This is the 
kaspat, kala tr4mha (black trurnba), chin, karmabres, ugal, kdtlm, trdo rjds, etc. 
It is usually known as Black Buckwheat, but as a rule phaphra denotes.*’. 
lentum and ugal, Jp. iatnrtcum. This form is cultivated throughout the higher 
temperate Himalaya, especially on the western extremity between altitudes of 
9,000 and 16,000 feet. It is a taller, coarser plant than the other species, having 
longer grains (nuts, as they are sometimes called) of a black colour, and with the 
angles rounded off and keeled toward the top, instead of being sharp. There are 
many cultivated forms, one from Kangra having been treated as a distinct variety 
under the name hinmiaiea. 

On the lower Himalaya, between 4,000 and 10,000 feet, 'F. escnlentum 
is grown, being sown in July and reaped in October. In the lower reaches 
of its mountainous area it is usually raised more as a vegetable than a grain, 
Indeed in Northern and Eastern Bengal, Assam and Burma (and even in 
the Deccan, the Central Provinces and Bihar) it is oft^n met with (on the 
plains) as a catch or garden crop, where it is exclusively used as a vegetable 
or fodder. Of the mountains of Assam, Manipur and Burma, it might be 
said that a climatic depression exists which admits of plants being grown 
two or three thousand feet below their normal habitats. Hence in these 
regions the grain-yielding buckwheat becomes an important article of 
food at altitudes even below 5,000 feet. In the higher reaches of its area 
buckwheat often becomes exceedingly important, more especially F. 
tataricum, which, following the spring barley or wheat, is sown in July 
and gives a supplementary crop before the early snowfall puts a stop to 
agricultural operations. It is frequently utilised as a first crop on new 
clearances, and in the most alpine tracts sheltered portions of the grassy 
slopes are utilised in giving a catch crop one year and left fallow for several 
succeeding years. It may also he grown on soils too poor for whe&t and 
barley. It seems to succeed fairly well on rocky soils containing a high 
percentage of granitic detritus, but not on clay. Lawrence (V alley of 
Kashmir, 1895, 338) informs us that buckwheat (both species) can be 
grown late on almost any soil, and that in the higher villages F, tatarkmm 
constitutes almost the oidy food-grain of the people. In the lower valleys, 
he adds, irrigation is sometimes given. Mukerji urges the claims of buck- 
wheat as a catch crop ; it yields a return in ten weeks after sowing ; 
it can be grown on poor soils and is able to withstand a greater extreme in 
heat and cold than can be said of any other known crop. 

As a human food buckwheat does not hold a high place, since about 
20 per cent, of the weight is lost in decortication. The nuts are husked and 
groimd into flour, which is made into bread or eaten, as porridge. The 
leaves and shoots are boiled as a spinach. For poultry and horses, how- 
ever, the unhusked nuts are regardled as very superior, while the straw 
is more nutritious than that ofhereaL F. tatariewm^ mr. Mmalaica, 
is a better food than F. esmtilentam, as it is richer in oil and contains less 
indigestible fibre. 
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\Of. Kew. Bull., 1893, 3; MoHutchin, Assess. JSepi., Kashmir, 1894, ii., 5~14 ; 
Barclay, Agri. Ledg., 1895, Uo. 20, 366-7; Diack, Settl. Kullu, 1898, 8-10,- 
Watt, AgrL, Ledg., 1898, No. 15, 515 ; Thorpo, Diet. Appl. Ohem., 1898, i., 388; 
Church, Bood-Qrains of Did., 1901 (suppL), 9-10; Rawson, Gardner and Laycook, 
Diet. Dyes, eto., 1901, 70 ; Leach, Food Inspect, and Anal., 1905, 213, 239-40.] 

FERIJLiA, imn. ; M. Br, Ind,., ii., 707-8; Aitcliison, Tmws. 
Linn. Soc. (2nd. ser.), iii., 67-9. A genus of umbelliferous herbs •wMch 
contains some sixty species found in Europe, North Africa and Central 
Asia. They grow from perennial root stocks, and some attain annually a 
height of from 8 to 10 feet. They afiord the various forms of Asafetida, 
Galbanum, Sambul, etc. 

History. — The silphion of the early Greek writers was an edible product 
derived very possibly from a species of f'emif*, but was not asafetida as accepted 
in modern commerce. The laser {laserpitiuin) of later writers, on the other 
hand, was very possibly the medicinal drug of the present day. Though botani- 
eally quite distinct, the edible silphion is strongly suggestive of the edible King 
of modern Indian commerce. {Of. Oersted, Silphium of the Ancients, in Journ, 
Bot., 1873, ii., n.s., 176-9.] Theophrastus {Hist. PI., vi., oh. 3 (ed. Scaliger), 
1644, 598-9) speaks of two varieties, one coming from the stem, the other from 
the root. Dioscorides mentions two kinds, one obtained from Gyrene, the 
other from Asia. Strabo contrasts the Asiatic gum with that known in Europe. 
Plautus (220 B.c.) makes frequent mention of laser, and Galen, iEtius, Oribasius 
and Paulus ASgineta all deal with its medicinal virtues. Celsus gives an in- 
teresting description, and Pliny bases his encomium on the account furnished by 
Dioscorides, but he lays special stress on the fact that silphion had disappeared 
and its place been taken by the much inferior laser of Persia. By Sanslcrit 
medical authors the gum is hingu and the plant jatuka ; by Arabic writers it is 
asa or hiltut, and by Persian anguzan. But so far as can be learned there is no 
classic mention of the distinction between. Mng and Mngra. References to the 
medicinal uses of the drug {hingu or himgu) vnll be found in The Bower Manu- 
script (6th century a.d.) (Hoernle, transl., 1893-7, 81, 85, 86, 180, etc). 

Myrepsicus was apparently the first writer* who combined the Arab name asa 
with the descriptive word fetida, a new name, he tells us, used by the Italians. 
Ibn Sina (Avicenna), a Muhammadan, who lived in the 10th century, mentions 
two kinds of asa, viz. tyih (good) and muntin (fetid), while Ali Istakhri, who also 
lived about the same time, states that the drug was produced in the desert be- 
tween Seistan and Makran. The geographer Edrisi, who wuote about the middle 
of the 12th century, says that asafetida was collected largely in Western Afghani- 
stan. It is perhaps significant that Marco Polo, who marched (1290) through a 
great portion of the country where certain grades of this drug are produced, should 
make no reference to it. Garcia de Orta (1563, Coll. , vii. ; also Ball, Comment. , Proc. 
Boy. Ir. Acad., 1889-91, 393) mentions that it was reported to reach India from 
Khoraaan through Hormuz, but was also grown in Gujarat, and from Dely, 
a land bordering on Khorasan and Chiman. Acosta {Tract, de las Drogas, 
1578, 362) gives many interesting particulars of the drug imported into India. 
Jacobus Bontius [Hist. Nat. et Med, Ind. Or,, in Piso, Ind. XJtri. re Nat. et Med., 
1668, 41) relates that the plant from which asafetida is produced grows in Persia, 
between the States of Lara and Gamaron. Mandelslo {Travels, 1638, in Olearius, 
Hist. Muscovy, etc., 84) furnishes a similar account. Bontius a.lso states that by 
the Javans and the Malays and other inhabitants of India it is called hin. 
Fryer {New Acc. F. Ind. and Pers., 1675, 239) intimates that asafetida is 
gathered at a place called Descoon, and says it differs from the stuff the Indians 
call hing, which comes from the province of Carmania. 

No satisfactory account of the plant yielding asafetida was given till 1712 
(Ksempfer, Amcen. JSxot., 537 and pi.). Hove {ToUrs in Gktfarat, etc., 1855, 133), who 
visited Bombay in 1787, describes the cakes flavoured with asafetida that he was 
given to eat. He also says there are two kinds-r-Amg and hingra. Milburn 
{Or. Comm., 1813, i., 133) gives a description Of the commoroial drug of his 
day, and states that it had been in use nemly 1,000 years. But he was in error 
when he supposed this to be the true asafetida plant. Aitohison, who travelled 
in Eastern Persia, Baluohistan a.nd Afghanistan ‘ (with the Afghan Boundary 
Delimitation Commission of 1884-6) elucidated this obscure subject very largely. 
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He found the word kema generic, the asafetida plant being miguza-hema, and 
Aintnoniacum handal-kema. [Gf. Stapf, Kew Bull., 1907, 375-88.] Commenting 
on this view, the authors of the Pharmacographia Indica (ii., 143) observe, “ It 
would appear then that the kind of asafoetida called tyih by the Arabs and their 
followers is the drug of European commerce, the produce o£ i^ertriu fasuau, Hegel, 
and not that of J't aiUucca, Boiss., which produces the hing of India.” Holmes 
in the Pharmaceutical Journal (3rd sor., xix., 21-34, 41-4, 365-8), and the various 
Museum Catalogues of the Phamaceutieal Society of Great Britain, has afforded 
many useful particulars and focussed the practical results of recent research. A 
long accoimt of the philology of the word “ asafcetida ” is given by Prof. J. 
Attfield {Y earhook of Pharmacy, 1897, 351-6), who, after consulting Dr. Miirray 
(editor of the Oxford Dictionary), had come to the conclusion that it should, both 
in English and Latin, be rendered “ asafetida.” When discussing the hing and 
hingra, it seems probable that it would be more correct to assign these to groups 
of species rather than to say that they were each the product of one species. 
Indeed it would appear that the part of the plant from whence procured, the 
season of the year when collected, the methods of preparation and degrees and 
materials of adulteration, exercise considerable influence on the quality and 
flavour of the resulting drugs. It is, however, convenient to group the com- 
mercial resinous products of ireruia under three chief species : — 

F. alliaeea, Boiss. ; Bentley and Trimen, Med. PI, 1880, ii., 126 ; 
Dymock, Mat. Med. W. Ind., 1885, 381. In Khorasan it is called 
angusheh, in Kirman, zendebuj, while it is also known by the following 
names — hing, anjuddn, vagdrni, dbhushaharu hing, My am, 'perun gay am, 
inguva, anguza, etc. A herb which grows to a height of 2 to 4 feet. It 
is found wild (is not, at all events, cultivated) in Eastern Persia in the 
neighbourhood of Djendack and Yezd, and in Khorasan near Seharud, 
Nischapur, Meshed, Dehrachtindjan and Kerman, It prefers a stony, 
arid soil, and is found at an altitude of 7,000 feet. This plant is the 
chief source of the asafetida used in India and known as hing (which 
means pure or superior hingra), while that of European commerce is the 
product mostly of F. foeUtla — hingra. 

Gum-resin. This might be spoken of as the edible form. The Gum-rbsin' is obtained by 
Hing. wounding the upper part of the root, from which a small quantity of a fine 

gum escapes and is collected. The living root is then sliced daily, or every two 
or three days, with the exudation adhering to it, till exhausted. The whole 
mass, consisting of alternate layers of root and gum-resin, is then packed in a 
skin. As foiond in the market, the resin consists of a blackish- brown, brittle 
mass of extremely fetid odour, unadulterated with earth or gypsum, but always 
with slices of the root. In Bombay it is sometimes adulterated by the addition 
of gum-arabic, and the cheaper sorts contain an undue proportion of root. 
Adulteration with sliced potato also takes place. 

Chemistry and The resinous mass contains an abundant essential oil which differs from that 
Medioiac. of hingra in having a I’eddish hue, a higher specific gravitjr, and a stronger 

rotatory power, An alcoholic tincture is not precipitated by acetate of lead, 
nor is the s\rlphuric-aeid solution fluorescent. From earliest times the gum has 
been held in esteem, by Eastern doctors. It is a carminative and antispasmodio, 
and taken daily is said to ward off malarial fever. It is also r6commond,ed as 
a vermifuge. \Of. Pharmacog. Ind., 1890, ii., 141-7; Kaimy Lall Dey, Indig. 
Drugs Ind., 1896, 127-8 ; Thorpe, Diet. Appl. Chem., 1898, ii., 273.] 

F. feetida, Regel ; Drude, in Engler and Prantl, Pflanzenfam., iii., 
; Kew Mus. Guide, 1907, No. 1, 115 ; hingra, anguza-lcema, Icurne- 
Icema, khora-kema, vaghayani, hingu, etc. A herb with a circular mass 
of foliage, springing annually from a perennial root stock. It grows in 
Southern Turkestan, Persia ahd Afghanistan. This would appear to 
have been the Persian plant sent by Dr. Guthrie of Edinburgh, and grown 
in the Botanic Gardens there in 1780. [Of. Phil. Trans., 1785, Ixxv., 36.] 

Gum-resin. — This is the European drug of commerce, and is obtained from 
Larietiizi in Persia and from Herat in Afghanistan. It is colleoted in June, 
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the method pursued being briefly as follows The tap-roots are exposed for OoUection. 
a couple of inches. A thick slice is cut from the top, from which a quantity of 
milk exudes. The root is then protected from the sun by a domed structure, 

6 to 8 inches in height, called a Mora, formed of twigs and clay and which has an 
oponmg towards the north. In five or six weeks’ time a thick, gummy, reddish 
stibstanco appears in irregular lumps on the exposed substance of the root. 

This is scraped off or removed along with a slice of the root, and placed in a 

leather bag. It was reported that the plants were sometimes operated upon 

more than once during the season. The gum is next carried to Herat, where it 

is deliberately adulterated. [Gf. Aitchison, PAarw. Journ. and Prana., Dec. 11, Adulteration. 

1886.] Masson [Journ. Kalat, 1848, 451-3) speaks of the plant as flourishing 

in Seistan, the gum being collected as nushki. Bellew, in his account, says 

that after cutting the plant through, above the root, three or four incisions are 

made in the stump, and the operation of incision is repeated every throe or 

four days, so long as sap continues to exude. A particular sort is mentioned by 

the same writer as being obtained solely from the node or leaf-bud in the centre of 

the newly sprouting plant. This kind is never adulterated, and may be the fine 

quality of the drug known as Kliandahari-hing [Pharmacog. Ind., ii., 161). The 

common form is much adulterated by a kind of red clay [tawah), by wheat or 

barley flour, and by powdered gypsum. It is also mixed with slices of the 

root. All species of the drug have a powerful, garlic odour, and a bitter acrid 

taste. Except Khandahari-hing, tMs variety of asafetida is not used in 

India. 

Maynard and Train, on the Botany of Baluch- Afghan Boundary Commission 
of 1896 [Bee. Bot. Surv. Ind., i,, 130-1), furnish interesting details of the 
collections of the commercial article on the hills between Samuli and Bobat. 

Asafetida, they observe, afieets bare rocky hillsides. It is the plant, or at least 
one of the plants, that people from Kandahar yearly visit the Koh-i-Sultan 
to collect. Sir Arthur H. McMahon described the collection of the gum from 
personal observation. The heads are cut dowm to within one or two inches of 
the ground. The cut ends are then covered with a little dry earth in order, 
the collectors say, to keep the wind off. After twenty hours the people collect 
what has exuded and cut the stalk down another eighth of an inchL But the Ooiieotton. 

Tutlk is not allowed to dry in the sun; to obviate this the collectors build 
small stone traps, open at one side, over each plant, in order to keep off the 
sun’s rays. The juice when partly dried is mixed with some kind of earth, 
like fuller’ s-earth ; this is merely to increase the weight, and not with any idea 
of improving the quality. Doubtless the precautions taken to prevent drying 
are mainly with a view to facilitate this subsequent adulteration. 

Asafetida consists of resin, gum and essential oil in varying proportions, Medicine, 
but the resin generally amounts to more than one-half. It is partly soluble in 
ether or chloroform. The oil may be separated by distillation. It is light- 
yellow, with a pungent odour, and if exposed to the air evolves sulphuretted 
hydrogen. An alcoholic tincture of the drug is precipitated by acetate of lead, 
and a solution in sulphuric acid is fluorescent. Medicinally it is used in Europe 
as an antispasmodio and stimulant (see Vinegar, p. UlO). 

According to Bellew, Masson and Aitchison, the Natives of Bokhara employ 
the leaves as a green vegetable, while the white underpart of the stem of the Ml- 
grown plant is considered a delicacy when roasted and flavoured with salt and 
butter. [Of. Borszezow, Ferulaceen, 1860, 3-26 ; Pliarmacog. Ind., 1890, ii., 147- 
62 ; Qard. Ohron., 1896, 330-1 ; Thorpe, Diet. Appl. Ghem., 1898, ii., 273 ; Dutt, 

Mat. Med. Hind., 1900, 176-6 ; White and Humphrey, Pharmacop., 1904, 82-3 ; 

Tschirch, Dte Harze und die Harzhehdlter, 1906, i., 360-76.] 

F. galtoaniflua, Boiss. S Buhse . — This is the chief source of the drug 
known as Gralbanum ; hireja, ganda-hirom, badra-hema, harmed. It is a 
native of Persia (especially Shiraz and Kirman), from which the gum is 
imported into Bombay and re-exported to Egypt and Turkey. Around 
Gulran it is reported to be specially common. 

Gum-resin, — There are three kinds known in commerce : Levant, Persian, Gum-resin. 
Solid, and Persian Liquid. The first comes from Shiraz, and is known as Tchasstiib; 
the second has an odour of turpentine, and the third is the gao-ahir or jawdahir. As 
met with in India, gao [jao)-8hir is a yellow or greenish semi-fluid resin, generally 
mixed with the stems, flowers and fruits of' the. plant. It is obtained from the 
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stem, which, when injured, yields an orange-yellow gummy fluid. Generally, 
however, the galbanum of commerce forms round, agglutinated tears, aboiit the 
size of peas, orange-brown outside, yellowish- white or bluish-green inside. The 
odorir is not disagreeable like that of asafetidaj and the taste is bitter. 

Medicine. Galbanum consists essentially of about 65 per cent, resin, 20 per cent, gum, 

3 to 7 per cent, volatile oil. The oil is obtained by distillation with water or by 
extraction wnth petroleum ether. In medicine, galbanum is administei’ed in- 
ternally as an expectorant, and externally it enters into the composition of 
plasters. {Of. Cooke, Rept. Churns, Resins, etc., in Ind., 1874, 60-1 ; Bentley and 
Trimen, Med. PI., 1880, ii., 128 ; Pharmacog. Ind., ii., 152-6 ; Thorpe, Diet. Appl. 
Ghem., 1898, ii., 274 ; Schimmel & Co., Semi-Ann. Rept. Aprilr-May, 1901, 
36; Ghem. and Drugg., 1901, lix., 374r-5 ; Tschirch, l.c. 346-58.] 


F. Narthex, Boiss.; Narthex asafmtida, Falconer, Trans. Linn, 
SoG.^ 1846, XX., pt. i., 285-91 ; Balfour, Trans. Boy. 8oc. Edinh., xxii., pt. 
ii., 261-8, pi. 20-1. This plant owes its discovery to Falconer, who found 
it in 1838 in Western Tibet on the slopes of the mountains dividing that 
country from Kashmir. From the plants thus collected seeds were sent 
to the Edinburgh Botanic Glardens and thence distributed all over Europe. 

Holmes mentions that in a letter Aitchison reports that he had come on 
JF. Ant‘theac at the very locality where he believed Falconer originally found it. 
He also says that Sir W. R. Lawrence, during his official tour through Jammu 
and Kashmir in 1893, saw the plant in flower between Astor and twenty miles 
north, near Doian. Tffis plant was at one time accredited as the source of Tibetan 
asafetida, but as already mentioned the European drug comes from Persia and 
may be accepted as the produce of Jf. fo>tiaa and the Indian of v. aiUacea, 
[Gf. Rec. Bot. Surv. Ind., i., 40 ; Holmes, I.G. Aug. 1894, 131 ; Kew Bull., March 
1895, 67; Ghem. and Drugg., 1901, lix., 374-6.] 

Imports. Trade in Asafetida. — The following figures are returned as the 

Trans-frontier imports of asafetida into British India from Afghanistan, 
Seistan, etc., for the years 1902-7 : — 1902-3, 1,368 cwt., Es. 1,73,760; 
1903-4, 2,065 cwt,, Es. 2,63,891 ; 1904-6, 2,036 cwt., Rs. 2,68,762 ; 
1905-6, 1,106 cwt,, Es. 1,38,901 ; 1906-7, 1,820 cwt., Es. 1,59,873. 
During the years 1903-4 the Imports by sea were 13,343 cwt., valued at 
Es. 4,89,538 ; and in 1906-7, 6,062 cwt., valued at Es. 2,42,635. Practi- 
cally the whole of the foreign imports came from Persia and went to Bombay. 
Exports. The Exports are returned both as foreign re-exports and as Indian produce. 

The latter of course means asafetida brought to India by land routes. 
Of the foreign produce, 1,612 cwt. were exported in 1903-4, valued at 
Es. 53,440 ; and 1,250 cwt., valued at Rs. 39,758, in 1906-7. Practically 
the whole went from Bombay. Of the so-called Indian produce, 332 cwt., 
valued at Es. 13,648, were exported in 1903-4, but sank to 51 cwt., valued 
at Es. 2,043, in 1906-7. The export figures should, however, be regarded 
as having reference to hingra, while the returns of imports are both hingra 
and hing. \Cf. Brit, and Colon. Drugg., 1905, xlvii., 96, 120, 479, 504.] 

FICUS, Linn. ; King, Ann. Boy. Bot, Card. Calc,, 1888, i., tt. 
iii., 342 - 62 . 1-232 ; FI. Br. Ind., v., 494-537 ; Talbot, List Trees, etc., 324-31 ; Gamble, 
Man. Ind. Timhs., 636-61 ; Prain, Beng. Plants, ii., 971-83 ; Cooke, FI. 
Pres. Bomb., ii., 643-55 ; Brandis, Ind, Trees, 1906, 598-610; UBTiOAOEiE. 
A genus of trees, shrubs or climbers, sometimes epiphytic, which contains 
about 600 species. Most are tropical, and, according to Hooker, 112 are 
Indian, They have a milky sap which contains caoutchouc, and F, 
elasticu is one of the chief sources of the India-rubber of commerce. 

F. 'beng’alensis, Innn. ; Woodrow, Man. Card, in Ind., 1899, 453 ; 
Ind. Card., Jan. 4, 1900, 3 ; Bot. Surv. Ind,, iii., 102 ; 1905? 379, The 
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Banyan Tree, hor, har^ bargat, hut, hai, ran^et, Jcangji, harelU, wora, IcurJcu, 
haagat, 'phagwari, wur, wad, ala, mari, ahlada, gilike mara, peralu, pyi- 
nyoung, maJia-nuga, vata, etc. A large tree wHcfi throws down nnmerons 
aerial roots from the branches. It is found in the Sub-Himalayan forests 
from Peshawar to Assam ; in the deciduous forests of Bihar, Ghota 
Nagpur, Orissa, Oircars, Central Provinces, Bombay Presidency and South 
India ; less commonly in evergreen forests and in the low country of 
Ceylon. It is wild, but doubtfully indigenous, and is also largely planted 
throughout India for its shade. Indian Gardening gives an account of 
the famous specimen in the Botanic Gardens, Calcutta ; described also 
by Sir George King (1895) in the to these Gardens. 

It yields an inferioi’ R ubber. According to Hooper {i2epi. j&a&or. ilf ms. 

(Indtist. Sec.), 1905-6, 25), the latex contains only 12*4: per cent, of caontchonc “ 
and 82'2 per cent, resin. Is employed in Lahore in the oxidation of copper. As Fibre, 
a Medicine the juice is applied externally for pains and bruises, and used as Medicine, 
an anodyne in rheumatism. An infusion of the bark is regarded as a powerful .. 
tonic in the treatment of diabetes. The leaves are heated and used as a poultice. 

The fruits ripen from March to June, according to locality, and are eaten in 
times of famine ; it would moreover appear, in addition, that in many parts Food, 
of the country the young tender shoots and leaves, as also the bark, are eaten. 

[Agri. Ledg., 1904, No. 4.] The twigs and leaves are grazed as Fodder by Fodder. i 

cattle and elephants. The Wood is of little value, but is durable under water 'timber. | 

and, therefore, utilised for well-curbs. If carefully cut and seasoned it can be ! 

made into furniture, and is sometimes employed for boxes and door-panels. The t 

wood of the aerial roots is used for tent-poles, cart-yokes and banghy-poles. i 

The banyan is one of the numerous hosts of the Lac insect. By the Hindus it Lao, i 

is regarded as sacred, and plays a great part in connection with their religious l 

ceremonies. [Gf. Pliny (Holland, transl.), i., 360 ; Linschoten, Voy. E. Ind. (ed. f 

Hakl. Soc.), ii., 63-8 ; Pyrard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soo.), ii., 370, i 

etc. ; Tavernier, Travels Ind. (ed. Ball), ii., 198 ; Fryer, New Aco. E. Ind. and Pers., is 

1672-81, 105; Buohanan-Hamilton, 8tat. Acc. Dinaj., 163-4; Hobson- Johson i 

(ed. Crooke), 65-7 ; Pharmacog. Ind., 1893, iii., 338 ; Yearbook of Pharmacy, 1899, I 

466-7 ; Agri. Ledg., 1901, No. 9, 212, 236, 263 ; 1902, No. 1, 63 ; Joret, Les PI. f 

dans L’Antiq., eta., 1904, ii., 291-2 ; Workman, Through Town and Jungle, 1904, f 

39-40 ; Dunstan, Imp. Inst. Tech. Bepts. {on latices of E. comosa and F. indica), i 

July 13, 1905 ; Cunningham, Plagues and Pleasures of Life in Beng., 1907, 

65-86, 339, 358-60.] ^ 

F. Oariea, Linn.; Lee. Bot. Sum. Ind., i,, 136 ; Woodrow, Qard. in Ind., Edible Pig. 
1899, 451-3 ; Firminger, Man. Gard. Ind. (ed. Cameron), 1904, 211-3. 

This species is the Edible Fig of Europe, the Smyrna Fig, also anjir, kimri, 

fagu, fagdri, shimai-atti, tiethie, ten. Several varieties are cultivated in : 

many parts of India, especially in Baluchistan, Afghanistan and Kashmir. 

A rich and mouldy soil is required with a considerable quantity of lime com- Cultivation. [ 

bined with thorough drainage. The trees are propagated by cuttings, of one-year- [ 

old wood, planted in shady beds in February, There should be alx)ut 10 to 12 j. 

feet between each root. As a fertiliser about 60 lb. of well-decayed village sweep- ‘ 

iugs may bo applied to each tree after the crop is gathered. The plant begins 1 

to bear Fruit in the second or third year'after^transplantation and continues for Fdible Fi-uit. ! 

twelve to fif teen'"years. It fruits twice a year. The first season commences in ; 

June-July, but it is not allowed to ripen lest it^should injure the second crop, 
which commences in January and is by far the most valuable. Figs for drying 
should be cut from the tree and carefully placed in trays and boxes. To improve 
the colour and soften the skin, the figs, before , drying, are sometimes exposed 
to the fumes of burning sulphur or are dipped in a hot solution of salt, saltpetre 
or lye ; but the former practice gives the fruit a very unpleasant taste and is 
injurious to the health of the consumer. !The, drying ground should be a clean ^ 

space outside the orchard where the figs may be exposed to the full rays of the ; 

sun. The figs should be turned twice a day at first, and once a day in the later Ji 

stages. Drying within six or seven days yields the best quality. So far as India \ 
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ivS concerned it would appear that the most approved variety is that found at 
the village of Kdied Shivdpur, 14 miles south of Poona at an altitude of about 
2,200 feet, but the fruit of Baluchistan, Afghanistan and Persia is siiperior to 
the Indian. As a Mbdiciite, the dried fruit is demulcent, emollient, nutritive 
and laxative. [Cy. Pharmacog. Ind., 1893, Hi., 342-5; Eisen, Handling and 
Curing of Pigs, \ixL Ind. Agri., Nov. 1, 1897, 348; April 1897, 128 ; Eeh. 1, 

1898, 57 ; Dutt, Mat. Med, Hind., 1900, 291 ; Bepts. Agri. Exp. Stat. California, 
1894, 1896-8, 1900, 1903-4; Cyprus Journ, 1905, ii., 76.] 

P. Cunia, Ham.; Reo. Bot. Sure. Ind-, ii., 65, 139; iii., 103; Agri. Ledg., 1904, 
No. 4, 27-8. The hheumau, dtunbur, riu, hanhya, sangji hanai, poroJi, ye-Jcha-ong, 
jonua, etc. A moderate-sized tree of the Sub-Himalayan tract from the Chenab 
eastwards ascending to 4,000 feet, Bengal, Orissa, the Oircars and Burma, 
usually on the banks of streams or in ravines. Lao is produced on this tree. A 
fibre is obtained from the bark which is used for tying the rafters of Native houses. 
The fruit ripens about July to October and is eaten in India, though somewhat 
insipid. The wood is not used economically. The leaves are rough and some- 
times employed in place of sandpaper. 

F. elastica, RoxK ; see India-rubber (pp. 651-5). 

F. glomepata, Boxb.; Bee. Bot. Surv. Ind., ii., 139, 188; iii., 103. 
The gular, aroa tue, jagya dumar, dumer, Iowa, dimeri, tchongtay, thoja, 
'panwa, krumbal, hatbar, dadhuri, umbar, ormul, rumadi, atti, moydi, hulla- 
kith, yetha-pan, udumbara, etc. A large tree noticeable from its being 
deciduous in tlie middle of the rainy season. It is found on the Salt 
Range, the outer Himalaya and Suh-Himalayan tract from Kashmir 
eastwards ; in Assam, on the Khasia hills and in Bengal ; in Burma, 
Central, Western and Southern India, and in Ceylon. 

It produces a viscid Gum which is made into birdlime ; Hooper (Rept. 
Labor. Ind, Mus. (Indust. Sec.), 1906-7, 6) mentions that the latex contains only 
4’9per cent, caoutchouc and94'0 per cent, resin. It bears large fruits in profusion, 
which ripen all the year round, are eaten both ripe and unripe, and are con- 
sidered a useful famine Pood, being ground to a powder and mixed with flour. 
The leaves are used for cattle and elephant fodder. The Wood is not durable, 
but is utilised for well-frames and for rough purposes, such as outhouse doors 
and cross-pieces for carts. [Gf. Pharmacog. Ind., 1893, iii., 338-42 ; Duncan, 
Dyes and Dyemg, Assam, 1896, 25; Innes, Jungle Prod., 1897, 8, 11; Dutt, 
Mat. Med. Hind., 1900, 321 ; Agri. Ledg., 1902, No. 1, 53 ; 1904, No. 4, 28-30,] 

F. infeetoria, Boxb.; Bee. Bot: Surv. Ind., i., 94 ; ii., 138, 188, 340, etc. 
The pilkhan, ramanjir, pdkri, kaim, pdkar, baswesa, prab, safed habra, 
kangji, pepere, serilli, war, batbar, jangli pipli, trimbal, bassari, jovi, 
tsjakela, nyaunggyin, kalaha, plaksha, etc. A large (at first often 
epiphytic) tree found in the Sub -Himalayan tract from the Salt Range 
to Sikkim, and thence throughout India, Burma and Ceylon. It is 
more commonly planted than wild. There are in India three varieties. 

The bark is said to yield a fair Pibkb. The bark is one of the five known as 
panchavalhala, or the five barks. The young shoots are eaten by the Natives, 
and the leaves make good elephant and cattle fodder. The Wood is sometimes 
used for charcoal, but not otherwise. [(7/. Dutt, Mat. Med. Hind., 1900, 2^5 ; 
Jnn&s, Jungle Prod., 1897, 9.] 

F. peligiosa, Imn. ; Cameron, For. Trees Mysore and Coorg, 1894, 
283-4 ; Bee. Bot. Surv. Ind., i., 70, 89, 185, 209, etc. ; Ind. Gard., March 

1899, 87 ; Woodrow, Gard. in Ind., 1899, 453. Known as the pipal or 
peepul, the asvattha of the classics, and by the following, among many 
other vernacular names : — pipal, ashvatha, aswat, hesar, jari, bor-bur, 
all, arasa, rdi, ragi, basri, haspath, nyaung-baudi, ho, etc. A large tree 
(usually starting as an epiphytic) without aerial roots. It is found in 
the Sub-Himalayan forests, from the Panjab eastwards ; Bengal, Orissa 
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and the Circars ; Central India and Upper Burma. Is extensively culti- -^aBred. 
vated and held sacred both by Hindus and Buddhists. 

The bark yields a tenacious milky juice, which hardens into a substance iiilijy Sap. 
resembling CAOtrTCHOxrc. Hooper (iSepi. Labor. Irtd, Mus. {Indust. Sec.), 1905-6, 

25) mentions that a sample examined by liim contained only 12'5 per cent. 

(■aoutchouc and 84‘8 per cent, resin. The stem has also been stated to afford a 
resinous Gum, used as sealing-wax and employed by artificers to fill up the Gum. 
cavities of hollow ornaments. In the Ahmedabad Gazetteer (iv., 24) it is said to 
give a vinx which is used in staining ivory red, but as this tree is one of the chief 
sources of Lac, this gum may simply be the excretion of the lac insect and not a i,.ie. 
gum at all. Among the Santals the milky sap is known as lorL A birdlime is 
prepared from it, called sJielim in the Deccan. From the bark a Fibbb is exti’aoted, Kbro. 
which was formerly made into paper in Burma and employed in the manufacture Paper, 
of the umbrellas of that province. The bark is a useful Tak and yields in boiling Tan. 
water a dye of a faint reddish-fawn colour. With other barks it is converted into 
a black Dye, w’hile the root boiled in water with alum gives a pale pink on cotton Dye, 
cloth. The leaves, bark and fruit are all employed in Native Medicine. The Medicine, 
small figs as also the bark are used as famine Foods, and the twigs and leaves as 
elephant and cattle fodder. The Wood is utilised for packing-cases and for fuel, podder. 
occasionally also for charcoal. [Of, The Bower Mamtscript (Hoernle, transL), Timber. 
1893-7, 186 ; Duncan, Dyes and Dyeing, Assam, 1896, 25 ; Innes, Jungle Prod., 

1897-9; Agri. Ledg., 1902, No. 1, 53; 1904, No. 4, 31; Joret, Les. PI. dans 
DAntiq., eta., 1904, ii., 293-4.] 

FISH AND FISHERIES OF INDIA.— Day, Fa. Br. Ind. {Fish, D.E,P., 

2 vols.) ; Pisces. The information available regarding the Fish and iiL, 363-97. 
Fisheries and the associated industries of India is very extensive and 
varied. The space available here may perhaps accordingly be best utilised, 
by furnishing as complete an enumeration of the more valuable works, reports 
and magazine articles as possible. This may be referred to (1) a citation of 
general publications, then followed by (2) a series assorted provincially : — 

Marco Polo, Travels, 1290 (Fish in Aden) (ed Yule), ii,, 377 ; Linschoten, 

Yoy. E. Ind., 1598 (ed Hakl. Soo.), ii., 11-7 ; Mandelslo, Travels, 1662, in Oloarius, 

Hist. Muscovy, etc., 87 ; Fryer, New Acc. E. Ind. and Pera., 1675, 67, 116, 119 ; 

Tavernier, Travels Ind. (ed. Ball), 1676, i., 75; Terry, Voy. E. Ind. (ed. 1777), 

7-11 ; Buchanan-Hamilton, Fishes of the Ganges, 1822, in Montgomery Martin, 

Hist. E. Ind. (a work that incorporates all the results of Buchanan-Hamilton’s 
survey of the districts of Bengal, 1807-13), 1838, 3 vols. ; Crawfurd, Journ. 
to Ava, 1834, ii., 176; Robinson, Desc, Acc. Assam, 1841, 119-23; Cantor, 

Fishes of the Bay of Bengal, in Proo. Roy. As. Soc., 183^ 52 ; Boyle, Production 
Isinglass, 1842; Vigsxe, Travels, 1848, ii., 409 ; Crawfurd, Diet. Ind. Islands, 

137-8; Day, Rept. Fresh Water Fisheries of Ind, Empire^ also Sea Fisheries, 

1873 ; Day, Fishes and Fisheries of Beng., in Hunter, Stat, Ace. Beng., xx., 

1-120 ; Thomas, The Rod in Ind., 1897 ; Anderson, Mandalay and Momein, 

1876, 24 ; Anderson, Fisheries Exhib, Oat., 1884 ; Hunter, Fish Curing, in Imp. 

6az., 1885, i., iii., v., xii., etc. ; Bailey, Bamboo Fishing Rods, Ind. For., 1887, 
xiii., 522 ; 1888, xiv., 418 ; 1889, xv., 92 ; 1897, xxiii., 148, 207-8 ; Journ. 

Bomb. Nat. Hist. Soo., xii., 194-201, 404-9; xiii,, 113-20, 355-61; also Trawling, 
xii., 580-5; Toumsend, Deep Sea Fishing, xiv., 372-4; xvi., 318-33; Bassett- 
Smith, Poisonous Fish, xv., 719-20 ; Simraonds, Waste Prod., 1876, 120 ; Allen, 

Comm. Organic Anal., 1898, iv., 20-73; Hobson- Jobson (ed. Cooke), 1903, 126; 

Loach, Food Inspect, and Anal., New York, 1906, 198-9. 

Bengal : Buchanan-Hamilton in Montgonaery-Martin, l.a. Bihar and Patna, 

227-9 ; Bhagalpur, 149-62 ; Dinafpur, 765-74 ; Purnea, 190-4 ; Rangpur, 

584-94; Gorakhpur, 608-11 ; Sen, Rept, Agri. Stat. Dacca, 1889, 67-60; Banorjei, 

Agri. Guttack, 203. United Pbovinoes : Gaz. Bandelkhand, 1874, i., 249-50 ; 

Meerut, 1875, ii., 52-8 ; Etawa, iv., 246-6 ; Oudh, 1878, iii., 99-100 ; Gorakhpur, 

1881, vi., 318-20 ; Basti, 1881, vi., 679-82 ; Shahjahanpur, 1888, ix., 34-9 ; 

Himalayan Dist., 1881, xi., 79-81. Panjab : Gaz. Muzaffargarh, 1883-4, 

30-2; Ludhiana, 1884, 17. Baluoktstan : Hughes-Buller MS., New Gaz. 

Bombay and Sind; Gaz. Kaira, 1879, iii., 20-4; Ralnagiri, 1880, x., 99-103; 

Thana, 1882, xiii., 54-9; Kanara, 1883, xv., 107-12, 300-14; Kolaba, 1883, 
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xi., 37-9, 68-71 ; Janjira, xi., 474-82 ; Kathiawar, 1884, viii., 106-7, 164 ; 
Ahmednagar, 1884, xvii., 41-6 ; Sholapur, 1884, xx., 18-22, 151-6 ; Dharwar, 
1884, 42-4 ; Poona, 1885, 87-93, 387-93. Centbal Pboviitoes : Fuller, 
Fii7)},7iq Instruments, 1883. Mysobb : Buchanan-Hamilton, JoMm. iHysore, 
fiic., 1807, iii., 105-6, 342-5. Majjbas : Sturrock, Man. S. Ganara, 1894, 46-8 ; 
Thurston, Sea Fisheries of Malabar and S. Ganara, in Madras Mus. Bull., 
1900, No. 2. AasTDAMAK Islands; Admin. Repfs. Bttbma : Fenwick, Journ. 
Agri.-Hort. Soo. Ind., 1849, vii., 67; Smoaton, Fishing Implements (reprinted 
by Mukharji ra. Amsterdam Exh^. Gat., 1883) ; Br. Burma Oaz., 1880, i., 641-97, 
417-8 ; Settl. Bassein, 1883, 20-2; Gaz. Mergui, l%BQ, 19-28; Henzada, 1886, 7; 
Amherst, 1893, 31-7, 39; Sagaing, 1903, 29-32; Toungoo, 1901, 26; Rept, 
Inland and Sea Fisheries in the Thongwa, Myaungmya and Bassein Dist. and 
Turtle-banks, Irrawaddy, 1902; Max and Bertha Ferrars, Burma, 1900, 89-90; 
Nisbet, Burma under Brit. Rule and Before, 1901, i., 361-2. 

The following are some of the chief commercial headings under which 
particulars regarding fish and fish products may be found in this work ; — 
Beehe-de-lfer (p. 122); Fish and Fisheries (the present article) ; Fish- 
maws and Shark-fins (p. 542) ; Isinglass and Grlue (pp. 542-3, 695) ; 
Oils and Fats — Animal (pp. 811-4). 

Other kindred subjects are : — Pearls and Pearl Fisheries (p. 557) ; 
Shells : Conch, Chank, Mother-of-Pearl, etc. (pp. 558, 989). 

If may be said that while the products afforded by fish are many and 
varied, the information available regarding them is fragmentary and un- 
satisfactory. The majority of fish are of course cooked and eaten either 
fresh or after being salted, sun-dried, smoked, pickled, preserved in oil, etc., 
etc. But unfortunately it is next to impossible to learn actual particulars 
of the fisheries and fish-curing industries that coidd be regarded as of a 
practical and commercial value. Much has been published, but either of 
a purely scientific character or of a most discursive nature. 

PRODUCTION.— Bengal. — ^In the trade returns of Bengal, for example, 
repeated mention is made of exports in dried fish and prawns. It is also 
known that a fair business is done in smoked, pickled or otherwise pre- 
served mango-fish, Jiilsa (sable), and hegti (cock-up), the last mentioned 
being often prepared in the form known as “ tamarind-fish,” but nothing 
for certain is known of the sources of supply or the centres of manufacture 
in Bengal or even in Calcutta. It is recorded that Calcutta obtains fish 
from Goalundo, from East Bengal, from Diamond Harbour, from Mutta 
and other localities in South Bengal. Moreover, though repeated efforts 
have been made (and indeed are being made) to organise a systematic supply 
of sea -fish, the Calcutta market is almost exclusively met by fresh-water 
fish. The supply of excellent hegti, procured both, direct from the rivers 
or from special rearing-tanks, is very great and the quality excellent. 
During their respective seasons both mango-fish and hiha are plenti:Eul, the 
latter caught very largely in the Ganges and conveyed by special fish trains 
to Calcutta. Tank -reared fish may be spoken of as an important feature of 
the Bengal supply. The sale of live fry for the purpose of annually stocking 
tanks is accordingly a fairly, important special industry. The fry are 
caught on the surface of the shallow water near sandbanks in the rivers, and 
are carried inland in earthen pots to be sold to the owners of rearing-tanks. 

Upper India may be spoken of as entirely dependent on its rivers 
for its supply of fish. At one time a great efiort was made to convey 
sea-fish from Karachi as far inland as Simla, but the venture .was 
evidently not profitable as it was discontinued. The military stations 
of the Panjab, however, do in some cases get fresh sea-fish from 
Karachi. Near the larger rivers the towns such as Lahore, Dellii, A^a, 
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Allaliabad, etc., obtain a fair supply at certain seasons, but fisb is by no 
means the important article of diet in Upper India that it is in the western, 
southern and eastern provinces. In Assam excellent river-fish may be Assam, 
had, one of the most highly prized being the hassa, which when smoked 
is an excellent addition to the breakfast table, and by some the King-fish 
— Seiiiijt/otiis macclellmicU (Day, l.c. i., 281) — or sundan is even more 
highly prized. 

Bombay and Sind . — The trade returns of Bombay frequently make Bombay 
mention of hummelo (“Bombay duck”), “tamarind-fish” of various 
qualities, such as seir (white-pomfret)- — ^the best quahty. Bombay has 
an excellent supply of sea-fish, and accordingly fresh-water fish are nearly 
as rare in the western capital as sea-fish are in the eastern. Calcutta 
visitors to Bombay accordingly much appreciate the pomfret and sole 
they receive there, just as the Bombay visitors extol the Calcutta hegii 
and mango-fish. Bombay oysters have, as a rule, an evil reputation among 
Europeans, but all the same there exist extensive beds for their production 
and a by no means unimportant traffic in that shell-fish. The exports to Brports. 

China of Shark-fins and Fish-maws (see p. 519) are by far the most 
important single item in the Bombay foreign trade in fish. Karachi holds, 
however, an even more important position in the fish trade of Western 
India than Bombay. The oysters of Karachi are regarded as the best in all Oysters. 

India. The pomfret, sole and other fish procured in Karachi are excellent, 
and of a flavour only to be compared with those in the extreme south, 
such as at Cochin and Calicut. A large trade is at the same time 
done in shark-fins and fish-maws from Karachi, as also in Isinglass and 
Fish-oil (p. 545). The Persian Gulf traffic in salted and sun-dried fish is 
very ancient. Marco Polo (Travels, 1290 (ed Yule), i., 102, also n. 109) 
alludes to the people of Hormuz living on dates and salt fish. Date and 
dry-fish diet is alluded to also by Ibn Batuta. 

Madras. — This is perhaps the most important province in the fish Soutb. 
trade of India. Prom ancient historic times the sun-dried, salted and India, 
pickled fish of the southern Malabar Coast have not only permeated over Ksh curing, 
a large part of India but been carried to foreign countries. Difficulties in 
the Indian fiscal regulations with salt have for some years been loudly pro- 
claimed as having restricted if not curtailed that industry, and the subject 
has received (and is receiving) the most careful consideration not only of 
the local but of the Imperial Government. The tamarind-fish of Cochin 
is chiefly made from the seir, and the fish-oil — ^so much extolled over India on. 

—is made mainly from the sardine (see Oils, pp. 544-5). Under Beche- 

de-Mer (pp. 122-3) reference has been made to the Madras traffic in sea- 

slugs. Oysters are specially cultivated at several centres, and the supply Liberal supply. 

is both large and excellent. South India has thus a liberal stock of most 

admirable sea-fish (pomfret, sole, sardine, etc.) of all lands, and in the 

vicinity of its large rivers a supplementary supply of fresh- water fish. 

Important fisheries exist, as well as valuable industries in Pearls, Conch, 

Chank and Mother-of -Pearl (see p. 557). 

Burma . — Speaking of Further India, the trade returns show a con- Burma, 
siderable traffic in locally produced sea-slugs, as also in foreign slugs Sea-siug3. 
imported and to a certain extent again re-exported. There are also 
valuable local fisheries and fish-curing centres in Burma. The salting and 
preserving of fish have in fact assumed special forms more or less character- 
istic. The Gazetteer of Upper Burma and thet Shan States (ii., pt. i., 433) 
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CHIBP INDIAN PISH AND PISHERWS.—ThG following are some of 
the more important aspects of the fish supply of India, of fish products, and 
of the special preparation of fish, met with in Indian commerce 

1. “BOMBAY DUCK” OR BUMMBLO PISH. — This is the fish — 
ueitei'eifs (Day, Z.c. i., 412), known in the vernacular as nehare, humalo, cucah 
aawahri, coco mottah, luli, etc. It is common in the seas and estuaries of India, 
more especially Bombay. It is highly esteemed as food when eaten immediately 
after being caught. Since it rapidly goes bad, it is at once salted and subse- 
quently sun-dried, and in that condition alone is known to most people. It is the 
relish served with curries that bears the name “ Bombay Duck a quaint and 
obscure name that has an analogy in “ Digby chicks.” Boswell {Tour to the. 
’Hebrides, 1773) compares the Bombay ducks to the sun-dried whitings of 
Aberdeenshire, known as “ Speldings.” 

2. FRBSH’WATBR PISH.- — It would occupy much space to mention all the 
fish, of this class that might be regarded as worthy of interest. A special feature 
of Indian rural life, and one that is capable of considerable improvement, is the 
rearing of fish in tanks, an industry already bi’iefly alluded to. Tanks are 
necessities of life in large tracts of country in order to supply water, and that they 
are utilised as sources of edible fish is not only natural and economical but essential 
to the purity of the water. A large nmnber of the Indian fre.sh- water fish naturally 
frequent backwaters ofj the rivers j in other words are not averse to live in 
tanks. This has led to the traffic already mentioned of catching and selling 
live fry with which to stock tanks that are even remote from the rivers. The 
following are some of the better known river-fish, many of which can be reared 
in tanks : — Anahafs seantiens (Day, l.c. ii., 367), the Climbing Fish or coi, sennal, 
nga-pri, haruan, etc. ; these are often carried alive by the boatmen of the Ganges, 
being killed and cooked as required. They may be kept alive for a long time in 
damp earthen pots and thus conveyed to a distance, narhun, the Carp : varioxis 
species, especially Ji. navaHu (Day, l.c. i., 300), the sarana or durhie, and b. tor 
(Z.c. i., 307), the mahasir; most highly prized of sport-giving fish and found 
in hill streams. xtnriihis hoia {l.c. i., 362), the trout of Indian streams. 
€!€i.tia hiKiJtmiani {l.c. i., 287), largely employed for stocking tanks in Bengal, 
United Provinces and Panjab. ciupea iiiniia {l.c. i., 376), the sa'ble or hilsa, a 
sea-fish that passes up most of the rivers of India and Burma, and is one of the 
most important of the fresh-water fishes. JSntropiicnthj//t vaahn {l.c. i., 128), 
the bassa of Assam, is found in most of the larger rivers of India. iMheo {l.c. i., 
266), the Kalban fish : several species are common in the rivers and much used 
for stocking tanks, such as Jj. eaionou {l.c. i., 259), Panjdb, Sind, Kaoh, Deccan, 
etc., Zt. ffotilus {l.c. i., 261), the cursa, much used in the United Provinces, Bengal, 
Orissa, Ganjam and ICistna. //. rohita (Z.o. i., 262), the ruhu or rui, an excellent 
fish, and accordingly carefully propagated in the tanks of Bengal. Oph Ux-tuthaiufi 
{l.c. ii., 360): several species of the so-called Walking Fish or Murral, such as 
o. xtai'ea. {l.c. ii., 361); may be carried in damp vessels for great distances, sold 
alive, and cooked as required, o. inar-uiinn {l.c, ii., 360) and o. aMatus {l.c. ii., 
363) aro excellent for stocldng tanks. jpnenaetHt-opintt taauvee {l.c. i., 138), Poona 
and Deccan, sifa hHvhanaui {l.c. i., 165), found in the Jumna, Ganges and 
Irrawaddy, is valuable for its capabfiity of retaining life long subsequent to the 
removal from water. 

3. PJSH^MAWS AND SHARK-PINS : /S/A'GhASS.— -The trade in these articles is 
a fairly ancient one. Milbum (Or. Comm., 1813, i., 109, 283) makes reference to 
them, “ Fish-maws,” he says, ” are an article of trade from various parts of 
China, where they are much esteemed.” So again, “ Shark-fins are an article 
of trade from the Arabian and Persian Gulfs and from thence to China ; they 
are esteemed very strengthening by the Chinese.” “ They are likewise prepared 
on the Malabar and Coromandel Coasts and many of the islands in the Indian 
Ocean.” The commercial products given as the title of this paragraph are not, 
however, the only products afforded by the group of fish placed in this position. 
The flesh (especially of the young) is often valued as an article of food; the fins 
are employed in making jellies and soups, mainly by the Chinese ; the livers afford 
an oil, which when eareiifily prepared (more especially of certain species) is spoken 
of as a useful substitute for cod-liver oil ; and the skin of most species is made into 
the substance known as SHaaBBUK. The group of fish here indicated might be 
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defiiiod as tlia Sharks, Bay-fish, Skates and Saw-fish. On the other hand, fish- 
maw, which in a purified form is known imder the name of isinglass (or, to be 
more accurate, fish isinglass) is a substance usually obtained from a widely 
divergent assemblage of fish. It is simply the “ sound ” or “ air-bladder ” and 
might be prepared from almost any fish, though certain species are more highly 
valued than others. It may accordingly be desirable to refer these to two 
sections: — ■ 

(a) Shark-fins. — Day (Ic. i., 3) wrote, “ Tliese fish are employed as food, and 
portions of them, especially the fins, are largely exported from the Indian to the 
Ohinoso markets. In China Dr. Cantor observed that the fins were not exclusively 
selected from the sharks — SeiucUoUiei — ^but equally from the rays — Mnfoiaei. 
Among those examined at Penang were fotmd to be fins taken from the fishes 
belonging to the following genera : — Cnretutrins, iKyymna, istegaatoma, IPrisfis, 
nMnatnitns, 'Trygon and MyiiobnHs. Gelatine is obtained from the larger 
fins, glue from the smaller. All except the caudal fins are cut from the 
fish at the root, so as to leave as little flesh as possible. The root is dipped into 
wotted lime (chunam) and then the fins are dried in the sun, and according to 
their value they are divided into two kinds: “white” and “ black.” The wliite 
consists exclusively of the dorsal fins, which are on both sides of a uniform light 
colour, and are expected to yield more gelatine than the other fins. The pectoral, 
ventral and anal fins pass under the denomination of “ black fins ” ; the coloiu’, 
however, varies from buff to grey or brown, and most of them are of two different 
colours, the upper surface being dark and the lower light. The black fins of 
course are the most numerous, and supposed to yield a comparatively small 
quantity of gelatine.” In another passage Day [l.c. i., 5) remarks ; — “ The 
fins of the sharks are removed and dried in the sun. Strips of the flesh are also 
salted as food and the livers boiled down for the oil they contain.” “ Some forms 
of large sharks, as tfaieoeerao, which, have the edges of their broad teeth sharp or 
coarsely serrated, cannot be captured by nets, as they at once cut their way out. 
But nets are suitable for such species as possess conical teeth ; these last may 
likewise be taken by baited hooks attached to cords composed of many strands, 
through which the teeth penetrate but do not cut.” A curious circumstance 
regarding the special nets used on the coast of Karachi may be here mentioned, 
namely that they are made very largely of the fibre derived from Calatropis 
prorera (see p. 206), a fibre har^y utilised in any other part of India, but the 
place of which is taken in Eastern India by rhea fibre (see p. 157), both fibres 
being selected on account of their great strength and durability under water. 

The following are the chief Indianfish that afford “Shark-fins ” : — AV.tobutiH 
nariiun'l (Day, l.G. i., 59), the Devil Fish ; Itngnritts yitrrrJlii [l.c. i., 194), the 
fresh-water shark, the bf^nch ov gfinch ; dnrehavias aoutiftena (l.c. i., 11), a shark 
of the coast of Sind and the Indian Ocean ; gntige-tima {l.c. i., 13), one of the 
most ferocious of Indian sharks; v. Htubutua (l.c. i., 17); f-'. inc/anopt&rifa 
(l.c. i., 14), caval sorrah or ramcm sorrdh ; and menianrrait (l.c. i., 16); 
JPristiH c.%\api,tlutns.(J,.G, i., 37), the Saw-fish ; VieropUitea tniv.vuvn. (l.c. i., 66); 
Xthynohobattis a.nryloatom'na (l.C. i., 41), the Mud-skate ; xe, (l.C. i., 

40), the ulavi ovranja ; Tryyon aephen (l.c. i., 60), the Ray; t . wamaU (l.c. i., 53), 
the aankush, harikus; and ssygmtui uiaitcns (l.c. i., 22), the Hammer-headed Shark. 

(b) Fish-maws and Isinglass (see Isinglass, p. 695). — Vulgarly the term Isinglass 
is sometimes given to Mica. The English word is a corruption of the Dutch 
huisenblas ( = sturgeon-bladder). It may be obtained from many substances, and 
according to the Greeks it was icethyocolla or fish-glue. As already explained, the 
finer qualities are the “sounds ” or “air-bladders" of fish. The true isinglass 
of Bm’opean commerce is the sound of the sturgeon (Avipenser), Brazilian 
isinglass is derived from one or two species of Siinrxis, and the Indian isinglass 
from one or other of the following fishes: — Aritts acutirostris, bxirmunimif>, 
emlatna, fnlt-a-rius, gagorti, sontt, and sfigov (Day, Z.c. i., 173—88). These are 
largely prepared and salted on the Western Coast (Karachi), but at the mouths 
of the Ganges there is also a fair and improving trade : — Osteogistt iosna ntuitaris 
(l.c. i., 190); moitfhns mav.tttnftiH (Lc. ii., 127), the birralK of Orissa ; o. vnber 
(l.c, ii., 128), the jarang-gigi (or 'pichepi^rre) of Pondicherry ; jPristipnvna. 
gno-raen (l.c. i,, 512), the gouraka ; merra'nus dt-iacantHus (l.c. i., 449), the 
damba ; Silumliu yangetieu (l.c. i., 146) ; and the Vtnbrlna, t-ussallH (l.c. ii., 
110). \Cf. Boyle, Prod. Isinglass ; Day, 1 . 0 . (Fishes) i., 3, 5, 7-63 ; Hunter, 
Imp, Gaz., iii,, 434.] 

4. PISH MANUffe . — When procured in excess of demand lor human food, large 
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quantities of fish are utilised as manure near the coast towns of India, very much 
as in some parts of Exuope. Thurston {Bull. Mad. Jkfws., 1900, No. 2., 120-B) 
gives much information on the extent to which the sardine is employed as 
manure, the supply ranging from 2 to 615 tons a year. Fish manure is not Tin- 
known to the coffee planters, and MoUison says that for sugar-cane culture this 
manure is much valued. The Malayas consider the fish iseiieneis iutin-i-afea (l.c, 

ii., 214) as specially suitable as a manure for fruit trees. [Of. Simmonds, Waata 
Prod., etc, 156-77; Lehmann, Bept. Agri. Quit. Chem. Mysore, 1901-2, 14; 
Mollison, Textbook Ind. Agri., i., 107-8.] 

Medicine. 6. MBDJCINE . — The bile of certain species of fish is believed to bo a valuable 

liidian Ood-liver medicine, especially that of the ruhu ov rm {ijuXteo rohUn). [Cf. Tahef Shereef, 
(Playfair, tranal.), 1833, 150.] The brine of pickled fish is alluded to by Paulus 
.lEgineta (Adams, transL, iii., 81). Fish diet is by the Hindus considered safer 
for invalids than the flesh of other animals. The oil prepared from many species 
is used as an efficient substitute for cod-liver oil, 

Ngapee. 6. NOAPBE {Ngapi). — In an official report issued in 1902 (though not offered 

for sale) by the Goverjoment of Burma on the Inland and Sea Fisheries, refer- 
ence is made to the account of this preparation as given in the Dictionary. The 
passage in question was reprinted direct from the description of Tenasserim, 
written by H. Fenwick in 1849 — presumably an authority on Burmese matters of 
the date in question. The recent official publication enumerates and describes 
some eighteen different forms of ngapi, the particulars given occupying five pages 
of closely printed foolscap. It concludes by asking the question, “ Why does 
Smell of, ngapi smell, it will be asked ? Because, however carefully the stuff is made, there 

must be always a considerable proportion of uncm-ed flesh, flesh that the salt 
cannot reach. This flesh decays and rots, but the rest is properly cured fish.” 
To many persons preserved fihh in any form is objectionable. The danger 
of eating a proportion of rotten imcured flesh, however small, may be suggestive 
of poison and doubtless dictated the appellative “ semi-putrid fish ” used 
by Fenwick. The following passage from Nisbet {l.c. i., 361) fairly represents 
Preparation. all that is Imown regarding the preparation of ngapi. “ Immediately after being 
caught and brought to land the fish are either sealed by hand or have the scales 
roughly brushed off with a frayed bamboo, and are then thrown into a wooden 
trough, the larger being gutted and deprived of head and fins. After being 
rubbed with salt they are packed in baskets and pressed down by means of a 
board weighted with large stones. Next morning they are unpacked and again 
rubbed with salt, then spread out on thin bamboo mats to dry in the sun until the 
afternoon of the following day, when they are packed alternately with layers of 
coarse salt in large earthenware jars plac^ in the shade. To retard the process 
of liquefaction of the salt, the powdered bark of the ondon tree {utsma 
Mahifora) is mixed with it ; but, during the three to five weeks this rough 
method of pickling is allowed to continue, the oily brine oozing to the top and 
evaporating, sometimes becomes so full of maggots before drying up that fresh 
supplies of salt have to be added. The acaleless siluroid mud-fishes are those 
most easily treated in this way,” 

Ngmlialauk. “Greater care is taken in the preparation of ngathalauk {<’inxK‘a puiasah), 

the hilsa of Indian rivers, which are simply gutted but not otherwise cleaned, 
and then salted and sun-dried before being spread between thin bamboo mats and 
pressed for about three days. These dried fish {ngachauk), the daintiest of 
Burmese condiments, are both in preparation and in transport handled separately, 
whereas the stinkingly offensive ngapi is sold in bulk, in baskets and sacks. Both 
varieties are cooked by roasting or frying when used to fiavoTir the meal of boiled 
rice.”'' 

Pish-pasfce. “ Along the Tavoy and Mergui coast a finer qiiality of fish-paste is made with 

shrimps and prawns, which are worked up with salt when half-dried in the sun. 
AlS this is eaten uncooked, it is termed aeinsa or ‘ raw food.’ The more carefully 
prepared paste, made with selected small prawns, is frequently used with curry and 
rice as a chutney by Europeans aU along the Malay coast, where it is known as 
Bcaachong. balachong ; and of recent years it has competed with caviare as a bonne bouche 

D.E.P-, in the boulevard restaurants of Paris,” {Of. Mandelslo, Travels, 1639, in Olearius, 

11., 165; Hist. Muscovy, etc., 121 ; Symes, to Ava., 1795, ii., 371 ; Crawfurd, Journ. 

111., 368, to Ava, 1834, ii., 176 ; Gaz, Upper Burma and Shan States, ii., pt. i, 433.] 

376-6, 7. Pisir-OIL may be referred to two sections : — 

378, 462. (a) Shark, Ray and Skate Oils. — These are sometimes treated separately or 

Fish-oils. mixed (as procured). In the former case an oil is often prepared from some of the 
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species that might be used as a substitute for cod-liver oil. Thus, for example, 
Day {l.c. i., 6) says : “ At Calicut, medicinal fish-liver oil of an excellent quality was 
formerly manufactured, a small factory for this purpose having been constructed 
at that station in 1854, and the livers of sharlm and saw-fishes were purchased 
from the fishermen. The abimdanee or paucity of these fishes evidently de- 
pended to a very great extent upon whether sardines were or were not present, for 
these latter forms of eiuitaiate. are very capricious, sometimes forsaking the coast 
for several successive years, and then as suddenly reappearing in countless 
millions. No livers mider 40 lb. weight were accepted at the factory, as the 
larger ones gave proportionally a greater amount of oil than the smaller ones ; 
sometimes livers of a great size were purchased. One weighed 290 lb., and 
another from a female saw-fish, 14 feet long, 185 lb.” The fish included in 
this paragraph have been enumerated under Fish-maws and Shark-fins above. 

(6) other Pish-ofis . — The livers, or the whole fish, of certain species that do 
not belong to the above ^oup are known to afford excellent oils. These are 
mainly used for illmninating purposes, but some are of superior quality and 
may be even employed as articles of food. Such oils appear to be made of salt- 
water fish, all along the coast of India, and from fresh-water species, along the 
channels of the chief rivers. The following are the fish most highly spoken of 
as affording oil : — JSarhim ehoUi (l.c. i., 317), the Bitter Carp of the rivers of 
India ; einpea jinthruiut {l.o. i., 373), the Sardine ; c. uinHa (Z.e. i., 376), the Sable 
or Hilsa ; c. ivugiaep*! {1,0. i., 373), the Malabar Oil Sardine ; Ogbium ootnmemouii 
{1,0. ii., 211), the Seer or Jconam; Xjaheo roM fn {l.c. i., 2Q2), the ruhu of Indian 
rivers ; (^iinntHa guuyetien {l.c. i., 146), found in the estuaries of India and Burma, 
the oil of which is much valued as a medicine. 

Trade in Oil. — Thurston gives the fullest and most recent account of the Fish- 
oil trade of India. The following passage may, therefore, be abstracted from 
his most interesting and useful report : — “ Himdreds of tons of fish-oil are said 
to have been annually exported from Cochin in former years, and I find that 
the average export thereof in the five years 1856 to 1861 was 19,630 owt. 
The oil trade is, however, reported to be decreasing year by year. In some 
seasons the sardines arrive off the coast in enormous numbers, or, for several 
years consecutively, they may be present only in quantities sufficient for pur- 
poses of food. The result of this irregularity is that one very important element 
of success in commercial undertakings — regular supply — is wanting. In some 
years large shoals of sardines appear, and suddenly ffisappear. Contracts for 
the supply of oil are made on the arrival of the fishes, and, in the event of 
their disappearance, the contractor loses heavily. The Natives of Cochin say 
that formerly the sardines always arrived regularly, and remained throughout 
the season. And the fishermen’s belief is that they are at the present day 
frightened away by the numerous steamers wliich call at Cochin, and retire 
in search of a less disturbed spot. In addition to steam-boat traffic, noises in 
boats, ringing church bells, artillery practice, the erection of lighthouses, gutting 
fish at sea, using fish as manure, burning kelp, and the wickedness of the people, 
have been charged with being responsible for a falling off of the fish supply. 
But, as Mr. Fryer naively remarks, of these alleged causes, only the last, it is to 
be feared, has been, and is likely to be, a permanent factor in the case.” 

“ The preparation of the evil-smelling fish-oil is carried out in large iron 
cauldrons, in which the filsh are boiled with a little water. The oil, as it exudes, 
rises to the surface, is strained through cloth, and stored in barrels. The residue 
in the cauldrons is preserved, and utilized as manure for cocoanufc gardens, paddy 
(rice) fields, etc. A rougher and cheaper process of oil-extraction, by which the 
cost of cauldrons and firewood was saved, has practically been put a stop to as 
being an offensive trade- Tliis process consisted simply in putting the fishes into 
a canoe, and exposing them to the influence of the sun until decomposition sot 
in. The oil then rose to the surface, and was removed with a scoop. By this 
crude process a comparatively small quantity of the oil was extracted. A portion 
of the manufactured oil is consumed locally by boat-owners for smearing their 
boats, so as to preserve the wood and coir ropes (made from the fibre of the cocoa- 
nut husk) with which the timbers are stitched together. But the bulk is exported 
to Europe and some Indian ports. The Natives believe that the oil returns from 
Europe, masquerading in the guise of cod-Hver oil.” {Of. Eastern India, L, 229 ; 
Buohanan-Hamilton,MS.pub. by Day in Hunter, 3tat.Aoo.Beng., 'xx.,_S5; Japanese 
Sardine Oil, in Journ. Soc. Chem. Indwt., 1887, vi,, 372 ; Thurston, Bull. Mad. 
Mus., 1900, No. 2.] 
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8. POISONS OR INTOXICANTS USED TO KILL /?/S/f.-The following are the 
plants oftenusedin lndiatokillfish:— stipniutn, anda>»*oee»v«; AnamU'Ui 
€ot>t‘niuH, IV. & A. (the seeds boiled in rice and made into a paste) ; naianites 
Ko.ii hur{t1iii, Planch ; navringtonia raeeniosa, Bl. (seeds mixed with bait) ; Itusfiin 
btttj/rMeea, Roxb. (bark used in Sikkim) ; JBerberts arlstatn, DC. (bark) ; fffota- 

pmiieulata, Willd, (according to Hoopet, plant used) ; Hewiti elllptica,, Benth. 
(bark and flowers); Diosjigroin montana, Roxb. (fruits) ; XltipUm'bitt 'ririu'nili, 
Linn. ; mnggea Ijewcapyruxt, Willd., and V. microearpa, Bl. (the barks) ; Gyno- 
ctirtMu oHorata, Br, (the fruit); Ilytlnoeavptim venenuta, Qaertn. (fruit used); 
Tjasioaiplion eriottepHnltm, Dene, (bark) ; MMlettla Piseitlia, Wight (powder of 
bark and flowers) ; Wunauiea subevosa, Benth. (seeds and inner layer of bark); 
Jtantlitt aitmetoi'um, Lamh. (bruised fruits) ; Sapitim inaimim, Willd. (the seeds 
used); Spila.ntlie.ft Avmella, Linn. (fruits); Slryehnod Ntix-vo'miea., Linn.; 
JVfthnura jpisvMlia, Roxb (bark thrown into tanks). 

It has been pointed out that many of these contain saponin. All are more 
or less acrid and bitter. It is generally held that the fish taken by this process 
are quite wholesome. The practice is most reprehensible, since young and old 
are killed and more therefore destroyed than can be used. [Hooper, Drugg. 
Bull., Nov. 1890.] 

9. ROB. — The roes of certain fish are highly prized. They are often specially 
prepared and sold by themselves, just as in Europe the cod-roe is a recognised 
marketable article. The fish most generally resorted to for this piu-pose are 
the Gard fish of Malabar {uemivhamphns bjiffonis) {l.c. i., 427), a fish foimd 
plentifully in the seas and tidal rivers of Bombay, Bengal and the Andaman 
Islands. So again the Corsula Mullet {x»yii corsraa) {l.c. ii., 349) or the wndaZo, 
cormla, in-ge-li, nga-aheng, etc., which Ainslie says affords a kind of caviar 
(caviare), as also the Common Mullet {Muyti oaur) {l.c. ii., 348), the hola-lcende 
or muJilah, yields roes that are much appreciated and are sold sun-dried. 

10. SALTED AND DRIED FISH. — In official statistics this subject is dealt with 
under the following headings : — “ Dry Unsalted Fish,” “ Dry Salted Fish,” and 
“Wet Salted Fish.” One of the most startling circumstances of the trade in 
fish is the fact that India is apparently not able to meet her own demands. 
Perhaps no other part of the globe (of a like magnitude) possesses so varied and 
extensive a series of marine and fresh-water edible fish, nor so many forms that 
lend themselves readily to artificial production in tanks and ponds. In spite of 
every advantage, however, the foreign imports far exceed the exports, thus showing 
that from one ciroiimstance and another, India is not self-supporting in the 
matter of fish. Whether this proceeds from unskilled methods and imperfect 
appliances, or from the want of proper regulations and protective measures, in 
the form of a Fisheries Act, or from the restrictions that prevail in the supply 
of cheap salt for fish-curing, or from the climatic and social conditions of the coun- 
try and people that are naturally opposed to the development of a fish-curing 
industry, are points of a highly controversial nature. The late Dr. Francis Day 
was of opinion that the Bengal supply had steadily declined, since the first decade 
of the nineteenth century, when Buchanan-Hamilton conducted his survey 
of that province and wrote his Fishes of the Ganges, owing, Day thought, to 
the selfish and destructive systems that were allowed to prevail. Be that as it 
may, it is certain that the past twenty or thirty years has witnessed the steady 
growth of an import trade in fish which has assumed no mean proportions. 

The following, arranged in alphabetical sequence of their scientific names, are 
the moi’e important fish sold in salted condition : — AMubattH nnrinan'i {l.c. i., 59), 
the Devil Fish; JkxinH otvittUm {l.c. i., 174), A. sayot* euxd A. Nona {l.c. 178-9); 
VhaioeNNUN ohacutuln {l.c. 386), the Indian Herring; <‘IiryN»yhvyN bordn {l.c, 
ii. 44), the Grey Perch; CluvltiN tnaytim {l.c. i., 116); Vyhlnm, ywtintmn 
{l.c. ii., 210), Seer or aeir ; d^ynayi^toNaN sp. {l.c. ii., 462), tho Solos known in 
South India as mdnthal ; Pitjcauin aanxa {l.c. ii., 188), the dacer karah, Coro- 
mandel ; ifiiVi-rew jftlani.en,fOHUN {l.c. L, 637), the Udan ; irarpodon uehereus 
{l.c. L, 412), the Bummelo, already discussed; PnitjanttN nrfftintimactiUttns 
{l.c. i., 472), the Red Rock-cod; l-. jaiMtaarnU {l.c. i., 474), the pun-mva; Mnyii 
i-oi'Nitia {l.c. ii,, 349), the Mullet; Fristin ttaspiiiaitnf {l.c, i. 37), the Saw-fish; 
JtlhynchobuttiN dJedilenalN {l.C. L, 40), the ulavi ; tSacoobvanehiia foNNllia 
{l.c. i., 125), the Scorpion Fish; seteena bieeiie.ri. {l.c. ii., 112), the aoh-U; Scomber 
m lerolepMot iis {1.0, ii., 203), the Mackerel or ila ; Stromatena cinerena (l.O. ii., 
198), the Silver Pomfret; s. n-iyef (l.c. ii., 199), the Black Pomfret ; s. ainenaia 
{l.c. ii., 197), the White Pomfret; 'Pritcii ynotua ovatna {l.c. ii., 179). the 
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IcAtili or mukaU-parah ; !ir»-ieiitiMn»s Haume.ia {l.c. ii., 134), the Puttiah ; 
Ti'icUos)(ister fascititus (l.c. ii., 372), the koUsha, nga-phyiri'thaleb—oxie of the 
fish made into ngapi ; Trygon tinvnak {l.c. i., 53), the Eay-fish, sanhush. 

Thurston {l.c. 1900, No. 2, 116 et seg.) should be consulted for particulars 
of the Indian methods of fish-curing. The bulk of the traffic, he says, takes 
place between September and March. 

11. PISH SCALPS. — The scales of the mahasir (B«,cb«s tor) are said to be 
employed in the manufacture of playing-cards. They are cut into circular pieces 
about 1| inch in diameter, painted and varnished. The centre of the trade in 
this curious commodity appears to be Shahabad. In the Deccan the large 
scales of a carp are used in place of glass for windows. The scales of the Bleak 
and the Dace are in Europe employed in the production of a substance known 
as Essence d’ Orient wliich is utilised in the manufacture of artificial pearls. 
[Ind. Art at Delhi, 1903, 202-6.] 

12. SEA PISH. — So many of the fish that should fall into this position will 

be enumerated under other headings that it is hardly necessary in this place to 
do more than mention a few of the more important species ; — A tnerina fomiiati i 
{l.c, it, 338), also v^nyrmiiis inmo.tiH {l.c. i., 394), both called Whitebait by 
Europeans in India ; eiutnos unimontiun {l.c. i., 403), the Milk Eish or White 
Mullet ; ChafoassuB cUacwida {l.c. i., 386), the Indian Herring ; ciuxmu 
finrhrUtta , lile and lonyice-xm {l.c. i., 373—4), Sardines ; Cyhintn guttntftni 
{l.c. ii., 210 ) and {l.c. ii., 211 ), seir ; €uHogiosHu.B iLtigwi 

{l.c. ii., 454), the Sole of Europeans in India, or kot-aralu, a fish highly 
esteemed in the coast towns of India; M)nts»mni.erUi anntti {l.c. i., 399), the 
Malabar Sardine ; Marpoaon neiiere^m {l.c. i,, 412), Bombay Duck ; Latm 
calcarifei' {l.c. i., 440), the Cock-up or nair, the begti ; Muyii noyBuiu 
{l.c. ii., 349) and other species, the Mullet; 7Poiyt>eniuB indicuB (l.c. ii., 105), 
the Rowball of Vizagapatam, the seU, is one of the chief sources of the “ Eisli- 
maws ” ; Seomher iuierolexridotuB {l.c. ii., 203), the Mackerel ; .mjlayo Blhama 
{l.c, ii., 224), the Whiting of Europeans in Madras; Sfrowatens ttiuereni* {l.c. ii., 
198), the Silver and Grey Pomfret ; s. tiiger {l.c. 199), the Black Pomfret ; 
s. BtneriBiin {l.c. 197), the White Pomfret; and lipeneoiaeB vittatua, the Mullet 
{l.c. ii., 26). 

13. SHAQRBBN OR PISH-SKINS. — ^The rough skins of many species of fish are 
used as a kind of sand-paper, and that of certain sharks, rays and skates is made 
into the substance known as shagreen. This is a thick skin covered with hard 
enamelled papillose scales. After being cured and stained it is employed to 
cover boxes, scabbards, sword-handles and other such purposes. In some 
respects the shagreen from the ray-fish and certain species of dog-fish is regarded 
as superior to that of the shark. In Hunter (Imp. Gaz., x., 252) mention is made 
of shagreen manufactm’es at Nawanagar; also in Milburn (Or. Oomm., ii., 611), 
Horse-skins. The following afford shagreen : — PriatiB en.-nriiintua {l.c. i., 37), 
the Sawfish ; ituynohohatus uuoyioHtom.n» {l.c. i., 41), the Mud-skate ; Trygon 
Hoyfien {l.c. i., 60), the Bay; Zyymna. tnatietia {l.o. i., 22), the Hammer-headed 
Shark. Hoey (Monog. Trade and Manuf. N.Ind., 1880, 94) describes the process 
of making horse or asses’ hides into an imitation shagreen known m himukht 
and kirkin. 

lA. SMOKED PISH . — While the art of curing fiish by smoking them seems to 
have been known to the Natives of India from fairly ancient times, it cannot 
be said that it has assumed a position of such importance as in Europe. The 
Mlsa or Sable, iiisUn {l.c. i., 376), is the fish most noted as being in India 

cured by being smoked. The Mango-fish, J*oiyneimis initiotfit {l.c. ii„ 105), is 
a fish that must be eaten immediately after being caught. Accordingly, to 
allow of its being carried to a distance it is sometimes smoked. The hasaa of the 
rivers of Assam, Bengal, Orissa, etc., is also a fish often smoked, but these and 
other instances are more a consequence of special demand by the Europeans 
than a regular Native industry. The smoke from burning refuse sugar-cane is 
that most generally used. 

15. SOAP — Several methods of utilising fish and fish-offal in the production 
of soap have been discussed by several writers, but no actual industry exists in 
India for this purpose. [Cf. Simmonds, Waste Prod., 148.] 

16. TAMARIND-PJSH. — Eish pickled in a prepa:fation of tamarinds is known in 

Indian trade by this name (see p. 1067). The species most frequently treated in this 
way are tJyhimn gtittatwn {l.c. ii., 210), the seer , or, setr fish, and caittariiiir 

(Z.c. i., 440), the Cock-up or Nair fish, the begti ot Bengal. Thurston says: “ In 
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the ordinary method of preparation, the fish ia boiled, and, after removal of the 
bones, cut in thick slices, highly spiced and left to soak, packed in a jar. But 
the following account of a new and improved process has been sent to me by 
Mr. Sherman. “ Fish of all sizes can be ctired, but, for Colombo market, mackerel 
are preferred. The fish are not slit open, but neatly gutted by extracting the 
entrails through the gill-opening. They are then carefully washed and packed, 
with alternate layers of salt, in big casks, which are procured locally and sold in 
Colombo with the fish. To each maund of the fish about 7 lbs. of tamarind fruit 
{gooaJcapully) are used.” “The casks are stored on end and filled to the full. 
The fish is allo-wed to soak and pielde for four days, and the brine is then drawn 
off until it is about a foot from the bottom, and thus leaving enough brine to keep 
the whole cask moist when closed. Under this new system 1,658 mds. 6 seers 
of mackerel, with 375*7 mds. of salt are used, or 18-6 lbs. per maund againstl2-5 lbs. 
used in the usual west coast method of curing.” 

TRADE IN FISH . — ^It lias often been urged tiiat India is most neglectful 
of her food resources in this direction. With a little care the rivers and 
tanks might become very much more important source,? of supply, and 
indiscriminate and wasteful methods of fishing, both in fresh and sea 
water, account largely for the backwardness of the trade. It has 
accordingly been urged that both a Fisheries Department and Fisheries 
Act are much needed. Repeated efforts have been made and voluminous 
reports prepared with a view at least to secure for each province a 
special Act to protect its fisheries (see p. 546). The multifarious vested 
interests of a vast population of semi-educated people are the. excuses 
for existing defects. It has been said that when the people have come 
to appreciate the value of measures to secure and protect their interests, 
then will be the time for special legislation ; and further, that without a 
proper Act a Fisheries -Department would have little justification for its 
existence. On the other hand, the claims of the fish-curing industries 
have already been recognised by the organisation of Government fish- 
curing yards where cheap salt may be supplied, under regulations that 
ensure its being restricted to the purpose intended, and these have been 
placed under the control of the Salt Department. But in the annual 
publication Financial and Commercial Statistics of British India, no 
factory or establishment that employs less than 25 persons permanently 
is recognised, hence the bulk of the fish-curing yards are excluded. Fish- 
curing in India, though important in the aggregate, is a domestic rather 
than a public concern. Nevertheless, in the publication mentioned, there 
were recorded 10 companies in 1901, 15 in 1903, and 13 in 1904, employing 
on the average about 1,300 persons annually. These were entirely in the 
Madras Presidency. In 1882 the prohibition against the use of natural 
saline earth in the preservation of fish was issued. This of necessity led 
to some provision to replace that material and method of fish-cnring. 
This was met by the Salt Department' concerning them, selves with the 
provision of the fish-curing yards to which reference has been made. 
The salt issued to the fish-curers was at first given at cost price, but 
in consideration of the fact that the saline earths formerly employed 
were procured for the cost of collection, the salt was reduced to 6 annas 
8 pies per maund (say 6^. for 80 lb.). It was found, however, that all 
forms of salt were not equally serviceable for fish-curing ; accordingly 
for some years complaints were general, and a decline in, fish-curing having 
occurred, this was pointed to as a direct result of the Government’s efforts 
at protecting its salt interesfis while at the same time raising the standard of 
fish-curing in India. This subject will be found dealt with in some detail 
by Thurston. {Bull. Mad, Mus., 1900, No. 2, 147-62.] 
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From tlie reports of tlie Madras Balt Department we learn that 136 
cnring yards had been organised at convenient centres along the west 
and east coasts of the Presidency. In 1902-3 the total amount of fish 
brought to them to be cured came to 50,374 tons, as against 68,992 tons in 
the previous year. The production came to 814,716 maunds of cured fish, 
of which it is stated 631,277 maunds were consumed in the Presidency. 
Thurston gives the returns of the three most important fish as follows 
Sardine, 387,300 maunds in 3896, 253 600 maunds in 1897, and only 
31,000 maunds in 1898 ; Mackerel for these same years, 253,857, 90,035, 
and 401,946 maunds respectively; and Seir, 12,388, 24,321, and 8,088 
maunds respectively. It would appear that from 60 to 66 per cent, of 
the South Indian fish-curing is done in the Salt Department Sub-Division 
of Calicut (including Malabar and South Oanara), such as Calicut, Canna- 
nore, Mangalore and Malpe, etc. There are several other important 
centres such as Chicacole, Tinnevelly, Oocanada, Ghingleput, Nellore, Nega- 
patam, etc. Malpe is interesting as the centre to which the fishermen of 
Eatnagiri and Goa come for the seir fishing season. [C/. Memo, 'prepared, 
hif Finance and Commerce Dept. Ind. on the Salt Dept., Sept. 1894, 42-3.] 

The internal traffic in fish, as in most other Indian commodities, can 
alone be studied by the perusal of the official statistics of Foreign and 
Coasting Trade. Fish do not appear in the returns of Rail and River-horne 
Traffic, so that very little can be learned of the internal transactions. The 
following are the headings under which they are recorded : — (a) Fish- 
maws and Shark-fins ; (b) Fish, Dry Unsalted ; (c) Fish, Dry Salted ; 
(d) Fish, Wet Salted ; and (e) Fish-oils. 

Trade in Pish- maws and Shark- fins (see p. 542). — India imports 
on an average 5| lakhs of rupees’ worth. These come from Aden, 
Arabia, Mekran and Sonmiani, Persia and Zanzibar. The highest 
record during the six years ending 31st March, 1907, was in the year 
1901-2, when the imports stood at 1,797,114 lb., valued at Rs. 6,58,200 ; 
of that amount Bombay took 1,755,877 lb., valued at Rs. 6,27,554, and 
the balance went to Sind, Madras and Burma. The imports during the 
years 1903-7 have been 1903-4, 1,588,692 lb., Rs. 5,87,444 ; 1904-5, 
1,330,326 lb., Rs. 5,05,193 ; 1905-6, 1,388,365 lb., Rs. 5,25,394 ; and 1906-7, 
1,215,9721b., valued at Rs. 4,84,465. Practically the entire imports arc 
re-exported, and from 6 to 14 lakhs of rupees’ worth of Indian produce 
exported at the same time. This may approximately be said to represent 
on the average a total export traffic of 20 lakhs of rupees in value. Thus, 
taking the year 1903-4, the foreign shark-fins and fish-maws re-exported 
came to 1,878,3421b., valued at Rs. 14,36,580, and the exports drawn from 
Indian supplies came to 481,873 lb., valued at Rs. 5,14,006 ; and in 
1906-7 the re-exports came to 1,350,020 lb., Rs. 11,73,345, and the ex- 
ports 565,4351b., Rs. 5,13,360. Bombay is of course the chief exporting 
province, and exported out of the totals mentioned, in 1903-4, 1,876,074 lb. 
foreign shark-fins and fish-maws and 49,620 lb. Indian; in 1905-6, 

1.336.804 lb. foreign, but no Indian ; but Bombay, however, is by no 
means the most important exporting centre for the Indian fish-maws and 
shark-fins. In the Indian produce traffic, Burma usually heads the list, 
and in 1903-4 exported 281,296 lb., in 1905-6, 243,592 lb. ; being followed 
by Madras with 107,582 lb. and 153,614 lb. ; Karachi with 14,923 lb. and 

113.804 lb. ; and lastly Bengal with 28,652 lb. and 14,768 lb. in the two 
years mentioned. The most important receiving country is of course 
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Clima (Hongkong) for the re-exported fish-maws and skark-fins, followed 
hy the Straits for the Indian. It is perhaps a significant circumstance 
that the United Kingdom has for some years taken fairly large quantities 
and even the United States have obtained supplies of these products 
direct from India. 

As giving a fuller conception of the Indian production, the following 
review of the traffic carried coastwise may be framed. In the year 1903-4 
the total coastwise transactions came to 1,236,173 lb., valued at Ils.6, 84,179, 
but showed a decrease in 1905-6 to 875,927 lb. Of the amount for 1903-4 
Bombay alone took 1,160,667 lb., valued at Rs. 6,29,229. Of these coast- 
wise imports two-fifths came from Madras, one-fifth from Sind, the re- 
maining two-fifths equally from British ports and non-British ports within 
the Presidency of Bombay. The remainder, over and above the Bombay 
transactions on total coastwise trade, may be said to be imports taken 
in 1903-4 by Burma from Madras and Bengal, viz. 47,057 lb. Practically, 
therefore, the coastwise trade in shark-fins and fish-maws is concentrated 
in Bombay. It has been fairly constant for some years past, but if any- 
thing has manifested a tendency in the foreign imports to decrease and 
the Indian produce to expand, a satisfactory state of affairs. 

Trade in Pish.—(b) to {d) above may be exhibited as follows : — 

Foreign Imports. — In 1892-3 the imports of fish were valued at 
Rs. 28,80,269 (say £193,000). Of that amount the “ Unsalted Dry Pish ” 
(see p. 542) came to Rs. 3,56,893, “ Salted Dry Fish ” (see p. 546) to 
Rs. 18,08,491, and the “ Wet Salted Pish ” (Nga'pi, p. 544) to Rs. 7,15,885. 
In the years 1894-7 a serious decline took place in the traffic, due, it 
is believed, to the conditions that then prevailed in Bombay. 


AUALTSIS OF THE IMPOETS OF FISH INTO INDIA. 


TKASi 

DKX UNSALTED. I 

1 . Dry Sawed. 

j Wet Salted (Noapi). 


i 

Ks. 

lb. 

Es. 

lb. ;! 

Eg. . 

1900-1901 

2,324,146 

1,14,408 

16,765,445 

17,68,132 

10,640,851 

4,31,386 

1901-1902 

4,263,821 1 

2,26,133 i 

17,253,310 

21,63,082 

13,411,608 

5,34,258 

1902-1903 

2,963,683 1 

1,79,336 ! 

15,0-19,558 

19,71,890 

16,896,408 

6,03,396 

1903-1904 

4,742,367 

2,48,566 1 

11,837,341 

16,35,368 

10,688,268 

4,38,140 

1904-1906 

2,879,140 

1,60,560 

16,339,925 

20,37,946 1 

11,204,395 

4,59,723 

1905-1906 

4,192,663 

1,04,403 I 

18,088,861 

26,50,013 1 

10,903,845 

4,36,053 

1906-1907 

3,889,293 

2,59,441 1 

14,404,955 

18,98,054 

8,711,021 

3,80,850 


Another very significant circumstance in the fish trade of India may 
be stated to be the fact that Bengal practically takes no part in. the import 
traffic. Burma .receives by far the major portion of all the fish imported by 
British India ; and, what is most striking, its supplies come almost entirely 
from the Straits Settlements, and are uniformly returned at a much higher 
price than the classes of fish that go to the other provinces. Bombay is 
the chief receiving province for “ Dry Unsalted Pish ” and Burma for 
“ Salted Dry ” and “ Salted Wet Pish.” The imports of “ Dry Salted 
Pish” come mainly from the Straits (into Burma) and from Arabia, 
Mckran and Sonmiani (into Bombay). 

Foreign Bxports. — ^There exists a small re-export of foreign preserved 
fish which in 1905-6 came to Rs. 44,584, and in 1906-7, 22,686* But 
turning from these unimportant transactions to the traffic in Indian pro- 
duced and preserved fish, it may be said that, if anything, the exports 
of “ Dry Unsalted ” and “ Dry Salted Pish ” from India have shown 
a tendency to improve during the past decade. In 1892-3, for example, 
they were valued at Rs. 8,97,406; in 1903-4 they came to Rs. 17,75,722; 
550 



PEOVINGIAL INTERCHANGES 


FCEMieUIiUM 
VUmARB 
Fennel 

and in 1906-7 to Rs. 15,64,747. The “ Dry Unsalted Fisli ” goes usually 
in almost equal proportions and value from Bombay and Madras (in 
1906-7, the Bombay share came to 1,206,665 lb., valued at Rs. 1,20,490 ; 
and the Madras to 4,162,854 lb., valued at Rs. 494,235). In the “ Dry 
Salted Fish ” trade Madras takes by far the most important position. 

Out of the total exports of 1906-7, Madras supplied fish of this class 
to the extent of 9,934,728 lb., valued at Rs. 10,44,465, and these went 
almost exclusively to Ceylon. 

Coastwise Traffic. — But to attain a fairly comprehensive conception Internal, 
of the location and extent of the Indian fisheries, it is necessary to con- 
sult the returns of coasting trade. It is unfortunate that no particulars 
are published of the fish carried by rail and river, as these might 
have afforded some data upon which to judge of the transactions in the 
more interior tracts. So far as is known, there are no large fish-curing 
centres connected with the fresh -water fish and fishing, so that the coast- 
wise traffic may be accepted as fairly representing the local trade. The 
coastwise transactions are recorded under two headings — “ Dry Unsalted ” 
and “ Dry Salted.” Under each the traffic has fluctuated considerably, 
but on the whole forward. During the under-mentioned years the "Dry 
Unsalted” has manifested a satisfactory expansion, viz.y Rs. 19,86,869 in Dry 
1899-1900; Rs. 29,30,971 in 1903-4; and Rs. 25,61,334 in 1905-6; while gpsalted 
the “ Dry Salted ” have practically remained stationary — Rs. 7,87,774 
in 1899-1900; Rs. 7,80,301 in 1903-4; and Rs. 7,50,975 in 1905-6. By 
far the most remarkable features are the immense traffic towards the town 
of Bombay in cheap fish, and the fairly large supplies drawn by Rangoon Bombar verms 
of highly priced fish. Thus, for example, in 1905-6 Bombay imported 
coastwise “ Dry Unsalted Fish ” to the extent of 16,010,751 lb., valued 
at Rs. 6,43,159, and Burma 7,219,489 lb., valued at Rs. 18,10,459. The 
Bombay town supply was procured from British ports within the Presi- 
dency (Rs. 2,92,757) ; from Kathiawar (Rs. 2,60,698) ; from Daman 
(Rs. 66,044) ; and from "Other Provinces” (Rs. 22,660). The Burma 
supply was drawn from Bengal (Rs. 5,03,765) ; Madras (Rs. 7,24,770) ; 

" Other Provinces ” (Rs. 1,94,453) ; and from the British ports within 

the province of Burma itself (Rs. 3,86,946). Turning now to the subject 

of the coastwise traffic in “ Dry Salted Fish,” the total for 1903-4 Dry Salted 

came to Rs. 7,80,301, and in 1905-6 to Rs. 7,50,975. But by far the Fisli. 

most remarkable aspect in this traffic maybe said to be the circumstance 

that the exports are almost exclusively into Bombay, Madras and Burma, 

in equal proportions and from their own provincial ports into their 

chief towns. 

Location of Fisheries, — It may, in conclusion, be inferred, from 
these observations, that the fisheries of India are mainly along the west 
coast from Kathiawar to Travancore ; that Burma is the least self-sup- 
porting of all the provinces and demands from external sources a superior, 
not an inferior quality of fish ; and lastly that Bengal, while it takes very 
little share in the export traffic in fish, produces apparently enough for 
its own necessities, since it practically imports no fish either from foreign 
countries or from other Indian provinces. 

FCENICULUM VULGARE, ; M. Br. Ind., ii., 695; D.E.P., 

Rec. Bot Surv, Ind., i., 200 ; iii., 64, 220-; Duthie and Fuller, Field and 405-7. 
Garden Grofs, iii., 4^ t. Ixxxii. ; Duthie, FI. Upper Gang. Plain, 394 ; ’ 
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Cooke, M. Pres, Bomh.i i,, 572-3 • Eirminger, Man. Gard. Ind. (ed. 
Cameron), 166 ; Umbellifeb^. Hhe 'Fennel, saunf, hari saunf, sonp, 
maurt, 'pan-muhori, hari-shopha, variari, 'badishep, badisopu, azpa, hadyan, 
sohiJcire, shonibu, p^da-jila-hurra, sa-meit, madhurihd. A perennial which, 
attains a height of 5 to 6 feet, commonly cultivated throughout India, at 
all altitudes up to 6,000 feet, and also found wild. 

Cultivation. This plant seems to be grown only in small patches, on homestead lands, 

as a cold-weather crop. Firminger iiiforms us that it thrives well in Bengal, 
and where once grown will come up each cold season afterwards, from self- 
sown seed. The seeds should be sown in October on the plains, and in March 
and April on the hills. Of the United Provinces, Dutliie and Puller inti- 
mate that fennel is extensively cultivated during the cold season in garden 
patches. In Bombay, the cliief localities are Khandesh and Gujarat, but it is 
also grown in the Deccan. 

Chemistry. Fennel fruit yields about 3 per cent, of volatile oil, which consists of 

amthol or anise camphor , and variable proportions of a liquid isomeric with 
oil of turpentine. The oil is used in Europe in the manufacture of cordials 
and enters into the composition of fennel water, Which is known in India as 
muhori-ha-arak or arak badian. [Of. Thorpe, Diet. Appl. Ohem., 1900, iii., 12 ; 
Sohimmel & Co., Semi-Ann. Bept., Oot.-Nov, 1897, 27-8 ; Oot.-Nov. 1902, 42-3.] 
The fruits and oil are stimulant, aromatic and carminative, used largely 

Medioiae. as flavouring agents to medicines. The root is purgative and the leaves 

diuretic. [Of. Pharmacog. Ind., ii., 1890, 124-7 ; Dutt, Mat. Med. Hind., 1900, 
174; White and Humphrey, Pharmacop., 1904, 203.] 

The exports are not very important. During the five years ending 1903-4 
they ranged from 3,355 cwt., valued at Es. 29,277, to 14,086 cwt., valued at 
Rs. 1,16,370, hut have since declined to 10,974 cwt., valued at Rs. 1,09,736 in 
1900-7. Ceylon is usually the most important receiving country, though during 
1903-4 and 1904-5 the United Kingdom took the largest amounts, viz. 6,396 cwt. 
and 10,521 cwt., but in 1906-7 took only 622 cwt. Outside the British Empire, 
Germany is the only country that need be mentioned. In 1903-4 it took 1,424 cwt., 
and in 1906-7, 2,272 cwt. Practically the whole of the exports go from Bombay. 


o 


D.E.P., 
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GAROINIA, ; FI Br. Ind,, 1, 259-70; Roxb., FI Ind., 

ii., 618-30 ; Gamble, Man. Ind. Timhs., 49-55 ; Cooke, Gums, Resins, 
etc., Ind., 1874 ; Guttifeb.®. A large genus of evergreen trees of the 
tropics, none of the species extending to the Panjab or the United Pro- 
vinces, and few even to the North-East Himalaya. There are thirty-six 
species, most of which contain a yellow juice, which generally gives a 
more or less useful pigment — ^the grades of Gamboge. 

G. Gambogia, Oest,; Talbot, List Trees, etc., 1902, 27; Cooke, FI. Pres. 
Bowb., 1903, i., 77 ; Brandis, Ind, Trees, 61. The hila, aradal, manthulU, pona- 
puK, upagi mara, dharambe, ghorkpulK, garakhapulli, goraka, otc. A small 
evergreen tree of the western coast and Ceylon, ascending to 6,000 feet on the 
Nilgiris. It is said to yield a yellow, very adhesive Gttm, which is valueless 
as a pigment because insoluble in water. It is, however, soluble in spirits of 
turpentine, and thus forms a beautiful yellow VAUNfSH. It also gives an Oil 
used in medicine. The FBxrtr is edible and of a pleasant acid taste. It ripens 
during the rainy season. The rind of the fruit is employed as a condiment 
and eaten with fish as a substitute for tamarind. The Wood is grey, sometimes 
patched with red, smooth and close-grained. Beddomo i-emarks that it would 
be useful for common furniture. [Madras Weekly Mail, May 16, 1901.] 

G. Cowa, noxb.; Eea, Bot. Surv, Ind., 1893-1902, i., 56; 1903, ii., 82; 
Pi'ain, Beng. Plants, . 1903, i., 247 ; Firminger, Man. Oard. Ind. (ed. Cameron), 
1904, 289 ; Brandis, Ind. Trees, 62. A tall evergreen tree with a round stem. 
It occurs in Bengal, Assam, Chittagong, Burma and the Andaman Islands. 
In Bengal it is the cowa, and in Burma the taungihale, ma-dow. It produces 

552 



KOKAM BUTTER 


0AHOINIA 

MANaOSTANA 
Mangosteen 

a yellow Gttm which is insoluble in water, but with spirits of turpentine gives Gum. 
a beautiful and permanent yellow Vabnish for metallic surfaces. In certain Yellow Varnish, 
districts the bark is employed to produce a light-yellow Dye used in colouring Dye. 
cloth for the garments of Buddhist monks. Duncan {Dyes and Dyeing, Assam, 

1896, 25) mentions that its use in dyeing is unknown in that province. The 
Fbuit ripens at the begiiming of Juno, and is of the size and form of a small Drait. 
orange. It is acid in taste, but otherwise good, and makes a very fine preserve. 

The Wood is not used for any economic purpose. Timber. 

G. heterandra, Wall. An evergreen tree of the hills of Burma up to 
3,000 feet. It is the thanattaw or tJia-nat-tau, and yields a superior quality of 
gamboge sometimes called Arakan. [Of. Hanbury Journ. Agri.-Hort. Soc. Jnd. ^akan 
(Proe.), 1859, x., 121.] A sample from Tavoy, when analysed, gave : — resin ^S'^boge. 

76-5 per cent. ; gum 23*5. [Gamble, l.e. 55.] 

G. indiea, Chois.; Reo. Bot. Sum. Ind., i., 53, 56; Nairne, Flowering Kokam 
PI W. Ind., 1894, 25; Woodrow, Card, in Ind., 1899, 174-5; Cooke, Butter. 

FI. Pres. Bomb., 1903, i., 76 ; Kew Mus. Guide, 1907, 21 ; Kokam Butter, 

Mangosteen Oil or Brindonia Tallow Tree, holcam, ratambi, amsul, bhirand, 
hatambi, bhirandel, murgal mara, dhu'padi-enne, murinahuli, brinddo, etc. 

This slender tree with its drooping branches is foimd in the forests of the 
Konkan, Kanara, Coorg and Wynaad, and is often planted, especially in the 
southern districts of the Bombay Presidency. It thrives particularly well on 
the lower slopes of the Nilgiris, and a writer in Indian Gardening (March 16, 

1899, 108) recommends its cultivation for the fruit as a by-product on lower 
elevation estates. From the Seeds of the fruit a valuable Oil is extracted known Seeds, 
as kokam butter. It is obtained in one of several ways by boiling, churning, Oih 
or simply pressing the seeds in an ordinary oil-mill. In the Indian bazars 
it is found in the form of egg-shaped or oblong lumps, of a whitish colour, at 
ordinary temperatures, firm, dry and friable, yet greasy to the touch. Examina- 
tion of the glycerine under the microscope proves it to be crystalline. Usually 
it contains a considerable amomit of impurity, but by filtration it may be ob- 
tained perfectly pure, transparent, and of a light-yellow colour. It melts at 
98° F. According to Fliickiger and Hanbury it contains stearic, myristic and 
oleic acid. In medicine it is considered nutritive, demulcent, astringent and 
emollient. It is also used as a substitute for cod-liver oil, and in the preparation 
of ointments. The Fbuit, sometimes called the wild mangosteen, has long been ?niit. 
considered an article of food. Garcia de Orta (1563) refers to it under the name 
of brindols, and in his note on Linschoten’s account of Indian fruits Paludanus 
(1596) calls it hrindoijua and speaks of its sour taste — it is called hrindao in 
Goa to-day. Woodrow mentions that a statement made by Graham in the 
Bombay Courier (June 12, 1830), to the effect that it is used at Goa for adul- 
terating gli?, had been denied by a writer in T/ie Indiun. Times. At the present 
day the dried fruit is used as a condiment in curries, and in the preparation 
of acidulous drinks. A considerable trade in kokam butter is carried on by 
the Goanese. [Of. Pharmacog. Ind., 1890, i., 163-7; Moodeen Sheriff, Mat. 

Med. Mad., 1891, 45-6 ; And6s, Veg. Pats and Oils, 1897, 216, 218 ; Waring, 

Baz. Med. Ind., 1897, 83-4 ; Wright, An. and Veg. Fixed Oils, Fats, etc., 1903, 

299, 353 ; Imp. Inst. Tech. Repta., 1903, 128, 132.] 

G. Mang’ostana, Linn. ; Kairne, l.c. 25 ; Woodrow, l.c. 173 ; Firminger, Mango- 
Maw. Gard. Ind. (ed. Cameron), 1904, 289 ; Kew Mus. Guide, 1907, 21. Mango- steen. 

Steen, mangustan, mustah, mengho'p, mimbu, youngzalai, manggis. An ever- 
green tree of the Malay Peninsula, indigenous to the Molucca Islands . [Kew 
Bull., 1898, 26.] Fairly extensively cultivated in Burma (Tenasserim) and 
in a few special localities in India, such as the Barliir gardens, Nilgiri hills. 

Though frequent efforts have been made in Bengal and Western India 
to grow this tree, it has not been known, to fruit successfully. In Ceylon, 

Trinidad and Jamaica better results appear to have been attained. A 
warm moist, insular climate seems essential to success. In the open 
plains it does not thrive so well as in valleys ydth light shade. Is hahle 
to the disease kn.own as^gamhoge canker. 
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It is propagated by seed, grafting or inlayering, and on rich loamy, well- 
drained soils. The tree is commonly said to be^n to bear when from 7 to 10 
years, or, according to other experience, not until it is 15 to 20 years old. It 
may continue to yield thereafter for 50 to 100 years. The fruiting season is 
June to September. Rich cultivation is essential, such as manure onco a year. 
Care must also be taken in picking the fruit, since until the rind has hardened 
'S'kld. it is delicate — -a fall may often be fatal to any idea of preservation. The yield 

has been variously stated. A writer in Indian Gardening speaks of trees planted 
25 by 25 feet yielding 1,000 fruits an acre, with a net profit of £2. A writer in 
The Planter, on the other hand, affirms that each tree may give an annual income 
of £2 to £6. Gamble observes that according to Heifer one tree may yield 1,000 
fruits yearly, valued at Rs. 3 per 100. At Barliar a tree has been reported to 
have given 1,200 fruits. The fruits are usually strung by a bast fibre, being 
tied between the thick, hard, calyx teeth and the fruit ; bunches thus formed 
are hung up to mature. If intended to be transported, these bunches should 
be packed in baskets along with wet moss, and dispatched the day they are 
Fruit sent to plucked. Some years ago a consignment of fresh fruits was sent to London 

England. from the West Indies, but apparently no trade has as yet been organised. As 

an article of food, the fruit is highly esteemed both by Europeans and Natives, 
and is considered by many persons the most delicious of Eastern fruits. Ships 
coming from the Straits bring it to Rangoon and Calcutta, but by the time they 
reach the latter port the fruits have lost their true flavour, and are often very 
bitter, through the formation of layers of yellow gamboge between the pips, 
A considerable trade is done, however, and the price ranges from Rs. 3 to as 
Preserved. much as Rs. 10 a himdred, according to season and quality. Recently an 
attempt has been made to preserve the mangosteen, and a little more enterprise 
might make this an important industry. Traffic in mangosteen is, in fact, very 
ancient. Tavernier {Travels Ind., 1676 (ed. Ball), ii., 287) speaks of the fruit 
as abounding in Siam. 

Taming The rind is a powerful tanning material, and an attempt has been made to 

^ * utilise the immense quantities available in Burma and the Straits. 10 f. Agri, 

Ledg., 1902, No. 1, 14,] The chemistry of the rind was investigated by Schmidt 
in 1855. It contains tannin, resin, and a yellow erystallisable principle, man- 
goatln. In medicine the rind or entire fruit is employed in the production 
of a syrup that is used in chronic diarrhcea and dysentery. [C7/. Pharmacog. 
Ind., i., 167 ; Yearbook of Pharmacy, 1892, 167 ; 1900, 399 ; SettL Repts. Amherst, 
1893, 47 ; Cult, in Singapore, Agri. Bull. Straits, 1902, i., 373 ; Nisbet, Burma 
under Brit. Buie and Before, 1901, i., 352 ; Hawaiian For., 1905, ii., 91 ; Trop. 
Agrist., 1906, xxv., 259-60.] 

G-amboge. G. Morelia, Desr.; Talbot, List Trees, etc., 1902, 27 ; Cooke, l.c. 

77-8; Gamble, l.c. 56; Brandis, Ind. Trees, 1906, 53. Indian Gamboge 
Tree. The vernacular names may be thus grouped : — the tree — arsinagurgi 
mara, aradal, punar puli, fcanJmtaJce, daramba, tha-men-gitt : the resin— 
ghotdghauhd, ausarah&revan, remchinnisird, mahid, ireval-chinip-'pdl, 
sanato-si, ruhhirevdnd, farfiran, etc. An evergreen tree of the forests of 
the Khasia hills. Eastern Bengal, the West Coast and Ceylon. The 
Gamboge of European commerce comes from Siam, and is obtained from 
<J. Hanbiiryi, Hook., f. {Kew Mus. Guide, 1907, 20). 

Gum-resin. From the GuM-RESiiir is produced the gamboge of medicine and the arts. 

That substance has been known almost from classic times. Of European writers 
it was first mentioned apparently by Clusius (1605). It is referred to in Cliinese 
works as far back as the end of the 13th century. The gum is not collected to 
any material extent in the forests of India, and the chief supply comes, tliorefore, 
from Siam._ Before the resin can be gathered, the trees must be some ten years 
Tapping. old. Tapping is carried on during the rainy months, June to October, when the 

sap is vigorous, by cutting a spiral line round the trunk from a height of about 
ten feet above the ground. Down these grooves the resin trickles in a viscous 
stream into hollow bamboos placed at the base. From these it is decanted into 
smaller bamboos, and left for a month or so to solidify. To remove the gamboge 
the bamboo joints are placed over a hot fire, which causes them to crack, when 
Pipe Gamboge, ® round stick of gamboge is obtainod from each — the Roll or Pipe Gamboge 
of commerce. This method does not seem to be employed in India, where only 
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small incisions as a rule are naade, and the resin collected in small tear-drops. 
In Geylon it is procured by cutting here and there a thin slice oS the bark and 
scraping away the resin which collects on the exposed stirface. Cake and 
Granular Gamboge are thus obtained, but both these are less pure than Siam 
pipe gamboge. The best commercial samples of the pipe gamboge are of a 
rich bro-^vn colour externally, dense and brittle, with a conchoidal fracture of 
a reddish-yellow colour, odotu-less and tasteless at first, then acrid. Mixed 
with water it forms a yellow emulsion. Hurst {Painters’ Colours, Oils, etc., 
1901, 461) gives an account of the chemistry. Analysis shows it to contain : — ■ 
moisture, 2-50 per cent. ; mineral matter, 1-05 ; resin soluble in ether, 66-05 ; 
wax soluble in alcohol, 4-31 ; gum, 26-03. Gamboge dissolves in ammonia with 
a yellow colour, and this solution produces yellow and red dyes with zinc, alumina, 
and lime mordants. The average London quotation for Siam gamboge varies 
from about £6 10s. to £10 per cwt. 

In Medicine, gamboge is employed as a hydragogue and drastic cathartic 
and anthelmintic. From the seeds a semi-solid Oil or fat is obtained, used 
as a lamp-oil or a substitute for ghi. [Gf. Milburn, Or, Comm., 1813, ii., 507 ; 
Cooke, Gums, Resins, etc., 1874, 41-4, 46-8 ; Moodeen Sherifi, Mat. Med. Mad., 
1891, 43-4 ; Pharmacog. Irtd., 1890, i., 168-70 ; Trop. Agrist., 1895-6, 
XV., 216-7, 319 ; Yearhooh of Pharmacy, 1897, 177-8 ; 1899, 164-5 ; Livache, 
Manuf. Varnishes, Oil Crushing, etc., 1899, 77-8 ; Moritz Le-winthal, Ueher das 
Gummigutti, 1900 ; Ohem. and Drugg., 1901, lix., 102 ; Allen, Comm. Organ. Anal., 
1901, iii., pt. i., 461-3 ; Barry, Legal Med. Ind., 1902, i., 532, 558 ; Mitchell, 
Animal and Veg. Fats, etc., 1903, 299 ; Blyth, Foods, 1903, 353, 491 ; White 
and Humphrey, Pharmacop., 1901, 543 ; Tschirch, Pie Harze und die Harze- 
hehdlter, 1906, ii., 833-50.] 

G. Xanthochymus, Hook., f. ; Rec. Bot. Surv. Ind., i., 336 ; Talbot, l.c. 27-8 ; 
Cooke, l.c. 78 ; Brain, Beng. Plants, i., 247 ; Fii-minger, l.c. 290. The dampel, 
tamdl, tepor, manhola, tavir, noara memadi, mukki, jandgi, madaw, etc. A medium- 
sized evergreen tree of E. Himalaya and E. Bengal ; from Kanara south, through 
Coorg and the Nilgiris ; also in the N. Circars, Burma and the Andaman Islands. 

A large quantity of an inferior gamboge is obtained from the Gum-kesin of 
this species. In Assam it is extensively used as a Dye. The Phakials of Lak- 
himpur also employ the bark to produce a bright yellow. The mordant used 
is the green leaves of SympiovoH (/t'amiiftoi-a {bhomrati). [Of. Duncan, Dyes 
and Dyeing, Assam, 1896, 26.] The Fbxiit is utilised in medicine either fresh or 
dried, and also eaten as a Food. It ripens in January and February, and is some- 
times used in place of the tamarind for preparing curry, and this fruit, as also 
that of €?. are used in the preparation of vinegar (see p. 1109). 

GEM-STONES.— Holland, Rev. Min. Prod. Ind., 1898-1903, in 
Rec. Oeol. Surv. Ind., 1905, xxxii., pt. i., 106-9 ; also Imp. Gaz., 1907, iii., 
160-3. Holland states that the most important of the precious and 
semi-precious stones of India are araher, jadeite and ruby. “The only 
precious and semi-precious stones at present mined in India are the 
diamond, ruby, sapphire, spinel, tourmaline, garnet, rock-crystal, and the 
various chalcedonic forms of silicon, jadeite and amber ” (see p. 64). The 
Pearl, though not a mineral but an animal gem-stone, may be described 
here. In the present article, therefore, a classification into Ma.tok and 
Minok gems may be adopted advantageously. Under the heading of 
Major Gems will be taken up in alphabetical sequence — Beryl, Diamond, 
Pearl, Ruby, Sapphire, Spinel, Topaz and Turquoise ; under Minor 
Gems — Garnet, Jade, Lapis Lazuli, the Quartzose minerals (Rock Ciystal, 
Agate, Onyx, Jasper, etc.), and Tourmaline. 

Total Trade, — The value of the precious stones found annually in 
India does not apparently equal the value of the unset stones and pearls 
imported. The Imports in 1903-4 amounted in value to Rs. 1,52,15,502, 
and in 1906-7 to Rs. 93,38,103, and came chiefly from the United King- 
dom, Arabia, France and Persia. The share bf Bengal was Rs. 94,62,278 
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in 1903-4, and Rs, 6,05,482 in 1906-7 ; of Bombay, Rs. 55,02,591 in 
1903-4, and Es. 84,49,271 in 1906-7. The balance on tbe totals of tlie 
Exports. years named went to Burma. In tbe same years the Exports (Indian 
merchandise, including Jade) amounted to Rs. 9,25,257 and Rs. 18,81,608, 
and the re-exports to Rs. 92,118 and Rs. 2,57,598. 

/. MAJOR GEMS. 

1. Beryl. — Ball, Man. Econ. Geol. Ind., 1881, iii., 520-2; Holland, 
Ic. 107-8. The sahzd, 'panooa, fastihi JcerasL 

Aqua- Prof. Church writes me that beryl includes not only the rich green emerald, 

marine. but also the sea-green aquamarine as well as the white, and the bluish varieties 
of a mineral species, which is a silicate of alumina and another earth, now generally 
called beryUia. 

According to Holland, the palest varieties are common in the granite peg- 
matites of India, but the crystals are too Assured for use as gem-stones. The 
only places where attempts have been made to excavate pegmatite solely for 
its aquamarines are at Padyur (Pattalai) near Kangayam, Coimbatore district, 
and at different places in the Toda hills in Rajputana. [Of. Linschoten, Voy. 
E. Ind., 1598 (ed. Hakl. Soc.), 1885, ii., 138 ; Tavernier, Travels, 1676 (ed. 

Ball), 1889, ii., 104 ; Milburn, Or. Comm., 1813, ii., 288 ; Watt, Min. Bev. Ind., 

1894, 16; 1895, 39; 1896, 38; 1897, 36-7.] 

2. Diamond. — Ball, Man. Econ. Geol. Ind., 1881, iii., 1-50 ; Ta- 

vernier, Travels, 1676 (ed. Ball), ii., 431-64 ; Rec. Geol. Surv. Ind., 1889, 
xxii., pt. 1, 1-2; pt. 4, 282-3; 1890, xxiii., pt. 2, 69-72; jjt. 3, 153-6; 
Holland, l.c. 108 ; also Imp. Gaz., iii., 160-1 : Watt, Mem. Res. Ind., 

1894, 23-4 ; Mm. Ee?;., 1894, 16-7; 1896, 39 ; , 1896, 38-9 ; 1897, 37; 

Mrd, almas, Jiirdka, etc. 

Sources. — India was the first and for long the only source of diamonds known 
to European nations, and most of the great historic diamonds, the Koh-i-nur, 
the Orloff, the Pitt, etc., were obtained from that country. Many of the early 
Indian explorations by Europeans were primarily conducted with a view to 
learn particulars of the supply of diamonds and other precious stones. Refer- 
ences to Indian diamonds accordingly occur in the writings of most of the early 
travellers. Marco Polo wrote of them in the 13th century. Varthema {Travels, 
1610 (ed. Hakl. See.), 1863, 107) deals specially with the diamonds of Cambay. 
Tlie history of the Koh-i-nur, given by Tavernier (1676, l.a. 123-7), traces that 
gem back to the time of the Emperor Baber {Memoirs (Leyden and Erskine, 
transl.), 308). Jahangir {Memoirs (Price, transl.),* 2-3, 61) gives an accoimt 
of the diamonds in the crown and throne used by him. Garcia de Orta, who 
was in India in 1563 (<7oZZ., xliii. ; also in Ball, Proc. Roy. Ir. Acad. {3rd. ser.), 
1890, i., 667-61) mentions various Eastern diamond mines, such as that of 
“Bianager” (Vijayanagar) and the “Decam” (Deccan). Ball, in his translation 
of Tavernier’s Travels, gives full particulars of all the Indian sources of 
diamonds, and the reader desirous of such details should, therefore, consult 
that work (app., 431-61). Tavernier — a diamond merchant — w^as the first 

European to critically examine the diamonds and the Court jewels of India. 
His work is, accordingly, highly instructive. Eryer {New Aco. E. Ind. and Pers,, 
1675, 188, 212-4) and Thevenot {Travels in Levav.t, Indostan, etc., 1687, pt. iii., 
98-100, 104) speak of the diamonds of Golconda, etc. (Golconda mines, consult 
Ball, l.c. 453-6). Milburn {Or, Comm., 1813, ii., 79-81) furnishes particulars 
for the guidance of the purchaser and enumerates the more important historic 
diamonds that had been procured from India up to the begiiming of the 19th 
■ century.' 

Pro due- The following account by Holland gives concisely the chief facts of 

tion. the modern production : — “ Notwithstanding the reputation (stretching back 

oven as far as Ptolemy in the European, and fwther in the Hindu, classics) 
which India has had as a diamond-producing country, the output of to-day is 
very small and comparatively unimportant. The places which, according to 
Three Groups. accounts, have been most productive in the past form three great groups, each 
in association with the old unfossiliferous rocks of probably pre-Cambrian age, 
now known as the Purana group, and distinguished locally as the Cuddapah and 
Karnul systems in South India, and as the Vindhyan system in the northern 
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part of the Peninsula. The southern of the^three groups of diamond-occurrences Southern, 
includes localities, with apparently authentic records, in the districts of Cuddapah, 

Bellary, Karnul, Kistna, and Godavari. Loose stones have been picked up 
on the surface of the ground, found in deposits of alluvimn and in the workings 
which have been undertaken in the so-called Banaganpilly stage of the Karnul 
series of strata. In the second group of oeeurrenees, in the Mahanadi valley, Mahauudi. 
the stones have been found in the alluvium of the Sambalpur and Chanda dis- 
tricts, and though strata similar to those of the Vindhyans and Karnuls are 
l^nown in this area, no diamonds have been found in these older rocks. The third 
group of occurrences occupies a tract some sixty miles long by ten miles wide, 
with the Vindhyan conglomerates near Panna as the centre. The diamond- Paima. 
mining industry still persists in this area, both in the old conglomerate of Vin- 
dhyan age, and in deposits which, though described as alluvium, are possibly 
relics of Lameta (Upper Cretaceous) deposits.” 

The diamond, on account of its hardness, has for long been made use of industrial Usos. 
for glass-cutting purposes. A rude variety, Imown as Bort, has been chiefly 
employed in this way. In medicine, diamond dust is Imown to be a powerfvd 
mechanical poison, [Of. Hedges, Diary, 1681-7, iii., cxxv., et seq. ; Heyne, Tracts Mechanical 
on Ind., 1814, 92-107 ; Bernier, Travels, 1656-6^ S’PP-j 469-71 ; King, Ind'. Agri., Poison. 

Nov. 1892 ; Madras Weehly Mail, Dec. 13, 1900, 562 j The Pitt Diamond, confer 
'WsXteT Fitz-TaAviok, Rept. Hist. M8S. Oomm., 1892; Brough, Mining of Non- 
Metall. Min., in Journ. Soo. Arts, Jan. 16, 1904, 168-72,] 

3. Pearls, Pearl Fisheries and Mother-of-pearl.— Pearls D.E.P., 
are found in several molluscs which, inhabit shallow seas and sandbanks vi., pt. i., 
in both the Old and New Worlds. The most productive is the so- 
called “ Pearl Oyster,” in reality a mussel — Meleaffrina margaritiferaf 
Lam. Modern classification, however, favours its reduction to Avimila; 
moti, mutti, muthu, etc. 

Pormaiion. — It is now known that most pearls are formed by the presence 
of some foreign substance, which becomes embedded in the interstices of the 
molluscan mantle and constitutes a source of irritation. This irritation causes 
the mollusc to deposit nacreous matter jn concentric layers until the foreign 
particle becomes completely encysted. It has been practically established, 
chiefly through the investigations of Dr. Lyster Jameson, that the irritating 
substance which induces the pearl-formation is very seldom a sand grain, but 
almost always a small parasite, in some cases a simple protozoan, in others one parasitic 
of the stages in the life history of a flat worm. Prof. Herdman of Liverpool, Action, 
who was requested to examine the fisheries in the Gulf of Manar, states in his 
report that the majority of the best pearls contained as their nuclei the remains 
of certain Platyhelminthian parasites, which he identified as the larval con- 
dition of a Cestode or tape-worm. This cestode passes from the body of the 
pearl oyster into that of a file-fish and from the file-fish into some larger animal, 
possibly the large Trygon or ray. 

Though pearls originate in the mantle, they nevertheless, when large, fre- Pofmation. 
quently work their way out and lie loose between it and the shell, or become 
attached by subsequent nacreous deposit to the “ mother-of-pearl ” surface of 
the latter. In this position a pearl may become so covered up as to form a 
hemispherical mass which when cut out forms the “ perle bouton ” of the j'ewel- 
lers. The hollow warty pearl, known as “blister pearl,” is produced by a Blister Pearls, 
deposit of nacre in order to close an aperture arising from some injury. 

ladiaa Fisheries. — The pearl fisheries of India have been famous from remote Fisheries, 
times. Garcia de Orta in 1563 (Goll., xxxv.) mentions the principal localities 
in the Persian Gulf where pearls were then obtained and says the pearls were 
cleaned and polished with pounded rice and salt, Linachoten in 1598 and 
Tavernier in 1676 describe both the Persian and the Ceylon pearl fisheries. At 
the present time the largest pearl fisheries in the East are those of Ceylon,, oeylon. 
for information oonceming which the reader should consult the reports sub- 
mitted to the Government of Ceylon in 1904 by Prof. Heydman, IVIr. J. P. Lewi's 
and Mr. Hornell ; also Herdman’s much fuller, report published by the Boyal 
Society (London, 1903-6, 5 vols.). In 1906 the tot^ amoimt realised was 
Rs. 25,10,621, and the number of oysters fished up 49,250,189. These fisheries 
(it is understood) have been recently sold, or ratW leased, for £20,000 a year Ketums. 
to a company who are to work them. The only other pearl fishery of importance 
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is that of the Mergui district, Burma, which forms a considerable sorucce of revenue 
to the Burma Government, 

Mother-of- MOTHBR'^OF-PBARL {see p. 989) is procured in connection with the Pearl and 
pearl. Chank fisheries of South India. It is carried all over the country, but curiously 

enough is not worked up to the extent that might be anticipated, though a fairly 
large trade exists in exporting the shells (Watt, Ind. Art at Delhi, 1903, 206-8). 

[Cf. Renaudot, J.ce. Ind. and China hy Moham. Trav. in 9th century (Engl. 
transL), 1733, 95-8 ; Marco Polo, Travels (ed. Yule), 1871, ii., 267, 274, etc. ; 
Barbosa, Coasts E. Africa and Malabar, 1516 (ed. Hakl. Soc.), 66, 170; Lin- 
sehoten, Yoy.E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 45; 128 ; ii., 133 ; Pyrard, 
Voy. E. Ind., etc., 1601 (ed. Hakl. Soc.), ii., 143, 239 ; Tavernier, Travels, 1676 
(ed. Bali), 1889, ii., 107, etc. ; Thevenot, Travels in Levant, Indostan, etc., 1687, 
pt. iii., 29, 109 ; Milburn, Or. Comm., 1813, i., 357-62; Paulus JEgineta (Adams, 
Comment.), 1847, iii., 473-4; Burma and Its People {ed.. Theobald), 1882, i., 127; 
Thurston, Pearl and Chank Fisheries, Manar, Madras Govt. Mus. Bull,, i., 1894 ; 
Pearl Fishing, BasseinDist., Agri.Ledg., 1896, No. 36 ; 1897, No. 1 ; Twynam, 
Bept. Ceylon Pearl Fishery, 1900, 1-66 ; Donnan, Insp. Pearl Banks, Trop. 
Agrist., 1901, xxi., 243-5 ; E. im Thurn, Ceylon Pearl Fishery, Jan. 1904, 
xxiii., 443-5; Feb., 507-9, etc. 

4. Ruby. — Ball, Man. Ecm. Qeol. Ind., iii,, 427, etc ; Fritz Noetling, 
Note on Reft. Namseka Ruby Mine, Mainglon State, in Rec. Qeol. Bun, 
Ind., 1893, xxiv,, pt. 2 ; Holland, Rev. Min. Prod. Ind., vi., 584-9; also 
Imp. Qaz., iii., 161. The lal, manah, Jcembu, ydkut remdni, etc. 

This name is applied by lapidaries and jewellers to two distinct minerals, 
the True or Oriental Ruby and the Spinel-ruby (see opposite). The former is a 
clear, crystalline form of alumina, coloured by some metallic oxide, chiefly that 
of chromium or of iron, while the latter is an aluminate of magnesium. In 
hardness the true ruby is inferior only to the diamond, a fact which affords 
the simplest test for distinguishing it from spinel, but it is also denser and 
dichroic. 

Sources. — Rubies have been found in certain localities in Southern India, 
Ceylon, Afghanistan and Badakhshan, but the chief sources both of the Oriental 
and the spinel ruby are in the mines of Upper Burma, Garcia de Orta (1563, 
Coll., xliv. ; also in Ball, Proc. Boy. Ir. Acad. (Srdser.), 1889-91, i., 665) gives some 
account of rubies, but remarks that under the name of ruby ” a great many 
stones are placed. Ball, commenting on Garcia, says that definite information 
of the occurrence of true rubies in India, at least the existence at any time of 
regular mines, is wanting. Tavernier makes numerous references to the ruby, 
and Ball in his edition of that work (1889, ii, (app. v.), 465-70) takes the op- 
portunity to give a full account of the ruby mines of Upper Burma which should 
be constdted by the reader. 

Mining. — At the present day ruby mining in India is confined to the province 
of Biu-ma, the most important locality being near Mogok. Hero the rubies occur 
in a clayey mass, an alteration product of a coarsely granular marble. According 
to Mr. Bennet Brough, the methods of mining in Burma are suited to the three 
conditions of its occurrence, in the limestone, in hill detrital material, and in 
tho alluvial deposits in the valleys. The following account is taken from Holland. 
“ During the period imder review the ruby-mining industry in Upper Burma 
underwent a new and favourable phase, the mineral having becom©, next to 
petroleum, the most profitable source of revenue among the Burmese minefals. 
Various leases were granted in the ruby-boaring area near Nanyaseik in the 
Myitkyina district, and in the ‘stone-tract’ of the Sagyin hills, in Mandalay 
district, and the results have been most profitless ; but the returns for the Mogok 
area, where tho Burma Ruby Mines Company is paramount, show that the in- 
dustry has entered a most encouraging phase. The Company was granted tho 
right in 1889 to mine for rubies and to levy royalties from persons working by 
Native methods, the lease being renewed in 1896 for fourteen years, at a rent 
of Rs. 3,15,000 a year plus a share of the profits. The result being, however, 
unsatisfactory from the shareholders’ point of view, the rent was reduced in 
1898 to Rs. 2,00,000, the share of the profiLts being at the same time raised from 
20 to 30 per cent. A dividend of 6 per cent, was paid for the first time in 
1898, when the value of rubies obtained amounted to £67,950. In 1899 the 
Company obtained rubies to the value of £90,848, and paid a dividend of 12^ per 
cent. ; in this year three unusually valuable .stones were found, one of 77 carats 
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being valued at 4 lakhs of rupees (£26,666). In the following year (1900) the 
vahie of the stones raised increased to £97,326, and the Company paid a dividend 
of 171 per cent. The year 1901 showed the record output of stones, valued 
at £104,476, whilst in 1902 they brought £86,895. In the last year (1903) the 
Company’s receipts were £98,575, and profits on the year’s wox'king £44,960.” 

\Gf. Barbosa, Coasts E. Africa and Malabar (oA Hakl. Soc.), 1866, 168; 

Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), 1885, i., 80, 97 ; ii., 138-41, 

J51-4; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 112; Ovington, 

Toy. Suratt., 1689, 201, 585 ; Milburn, Or. Comm., 1813, i., 360 ; ii., 288-9 ; 

Oldliam, Man. ^con. Qeol. Ind., 1893, 45; Min. Rev. Ind., 1894, 18; 1895, 41 ; 

1896, 40-1 ; 1897, 39-40 ; Rept. Rev, and Admin., Burma, 1895-6,98-9; Ward 
and Judd, Proc, Roy, Soc., 1895, 57, 387-94; Max Bauer, Jahrb. f. Mfn., 1896, 
ii., 197-238; Scott, Qaz. Upper Burma and Shan States, 1900, ii., pt. 1, 213-7 ; 

1901, pt. 2, 144, 342, 392 ; Bennet Brough, Mining of Non-Metall. Min., in 
Journ. Soc. Arts, Jan. 15, 1904, 172-3.] 


5. SappEipe. — Ball, Man, Boon, Geol. Ind,, 1881,, iii., 429 ; Latouclie, D.E.P., 
Sapphire Mines of Kashmir, in 22ec. Geol, Surv. Ind., 1890, xxiii., pt. 2 ; vi., pt. ii., 
Middlemiss, Sapphirine-hearing Roch from Vizagapatam, 1904, xxxi., pt. 2, 

38-42 ; Holland, Rev, Min, Prod. Ind., 1905, xxxii., pt. 1, 109. The nilam, ’ 

hahM, neela-hgmet-Mia, ouh thapha-ya, etc. 

Sources, — The sapphire is a transparent variety of corundum or native 
alumina, composed of oxide of alumina with traces' of other substances to which Composition, 
its colour is due. The colour varies from the palest blue to deep indigo, while 
violet, yellow and green varieties are also met with. Both dark and light varieties 
are described by Garcia de Orta (1563, Goll., xliv.), who says the latter are 
called safira de agua (water sapphire) and that both varieties are foimd in 
“ Calicut, Oananor and in many parts of the Idngdom of Bisnager.” Ball (Rev. 
of Garcia de Orta, in Proa. Roy. Ir. Acad,, 1889-9T(3rd ser,), i., 664), comment- 
ing on this subject, states that he has no definite information as to the former 
workings of sapphire deposits in India. In recent years the chief source of 
sapphire was at Zanskar in Kashmir, but the mines are now said to be exhausted. Kashmir. 
According to Holland (Z.c. 109), the normal blue sapphire and rarer green, yellow 
and white varieties are occasionally found in the ruby-bearing gravels of Burma. 

{Cf. Tavernier, Travels, 1676 (ed. Ball), 1889, ii,, 102, 465, 470 ; Thevenot, l.c. 

99; Lawrence, Valley of Kashmir, 1895, 60-1 ; Min. Rev. Ind., 1895, 41 ; 1896, 40 ; 

1897, 40 ; Bennet Brough, l.c. Jan. 14, 1904, 172.] 

6. Spinel. — Ball, l.c. 429-31 ; Holland, l.c. 109. Spinel. 

The spinel or Balas ruby differs from the true Oriental ruby by containing 
a considerable percentage of magnesia with traces of chromium and iron oxide. 

In hardness it is also inferior to the true ruby, of which it is a constant associate 
and for which it is frequently mistaken. [Cf. Tavernier, l.c. ii., 102, 467.] 

7. Topaz. — Ball, Man. Econ. Geol. Ind., 1881, iii., 630-1. D-E.P., 

A fiuo-silioate of alumina always containing a little essential water, and 'vi., pt. iv,, 
occurring only in metamorphic rocks or in the veins which traverse these. Of 70. 
its occurrence in India there seems no authentic record. [Cf. Linschoten, Voy. Topaz. 

E. Ind., 1598 (ed. Hakl, Soc.), 1885, i., 80 ; ii., 138 ; Tavernier, l.c. ii., 129, 449.] 

8. Turquoise. — Ball, l.c. 436. 

The existence of the true tturquoise in India is doubtful. Holland remarks vi., pt.iv., 
that its only importance lies in the fact that India is one of the channels by which 204. 
the material procured in Persia and adjoining areas reaches the European and Turquoise. 
Eastern markets. The art of manufacturing and colouring imitation turquoise 
has become a science with the traders in these stones. Recently a new industry 
has arisen in Kashmir in ornamenting metal wares with a layer of false tm'quolse 
embedded over the surface (Watt, Ind. Art. at Delhn, 1903, 60, 75). [Cf. Lin- 
schoten, l.c. ii., 141 ; Tavernier, l,o. ii., 103 ; Milbum, Or. Comm., 1813, ii., 

543 ; Bennet Brough, Mining Non-Metall. Min., in Journ. Soc, Arts, Jan. 14, 

1904, 174.] 

II. MINOR OBMS. 

9. Garnet. — Ball, Man. Econ. Geol. Ind., 1881, iii., 521-4 ; Holland, Garnet. 
Orig. and Growth of Garnets, etc., in Rec. Geot Surv. Ind., 1896, xxix., pt. i., 
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20-30 ; also Eev. Min, Prod. Ind., 1905, xxxii.y pt. i., 108-9. The ydq&t, 
cfmnri,mehtah. 

Garnets are silicates of alumina, iron, lime, magnesia or similar bases. They 
may be grouped in. six sections as alumina-lime, alumina-magnesia, alumina- 
iron, alumina-manganese, iron-lime and lime-chrome garnets. 

Sources.— The garnet is common in various localities in India, those of 
Rajputana being the most important. Some stones from Rajputana are said 
to measure a quarter of an inch to six inches in diameter, and are reputed to be 
the best in the world. In the Madras Presidency they occur in Vizagapatam, 
Godavari, Trichinopoly and Tinnevelly, and are fairly abundant in Burma. 
According to Holland, “The only garnets worked to any considerable extent 
in India occur in the mica schists of Rajmahal in Jaipur, and near Sarwar in 
the adjoining State of Kishengarh. Returns are not available^’to show the con- 
dition of the industry in Jaipur, but there is still a considerable industry in the 
Kishengarh State, though the yearly estimates are altogetlier too variable to 
permit of a fair average being drawn, varying from about £10,000 to £2,000.” 

Cut garnets in the form of necklaces and other small articles of personal 
adornment constitute an important section of the lapidary craft of India 
(Watt, Ind. Art at Delhi, 1903, 74-6). The chief centre of the production of 
these goods is Jaipur. The qualities known are the so-called amethystine or 
Oriental garnets, which are usually cut in the form of pendants for jewellery, 
and the more valuable noble or almandine garnets. 

[Of. Garcia de Orta, 1563,- Coll., xliv. ; Milburn, l.c. ii., 288 ; Min. Prod. Ind. 
Rev. and Agri. Dept., 1892, 3 ; Min. Rev., 1894, 17 ; 1895, 39-40 ; 1896, 39 ; 
1897, 37-8 ; Introd. Chem. and Phy. Study Ind. Min., 1896, 81 ; Scott, Qaz. 
Upper Burma and Shan States, 1901, ii., pt. ii., 230 ; Bennet Brough, l.o. 174~5.j 

10. Jade and Jadeite.— Ball, Man. Econ. GeoL Ind., 1881, iii., 
516-8 ; Fritz Noetling, Rep. Econ. Res. of Amber and Jade Mines Area, 
Uffper Burma, in Reo. Geol. Surv. Ind., 1892, xxv., pt. iii . ; Occurrence 
in Upper Burma, 1893, xxvi., pt. i., 26-30 ; Baner, Jadeite from Tammaw, 
Upper Burma, 1895, xxviii., pt. iii., 91-5 ; Holland, l.c. 52-i. The yashm, 
sang-i-yashab, siitashi, etc. Under the name Jade several different minerals 
are included, not always easily distinguishable. True jade or nephrite is 
a native silicate of calcium and magnesium, and may be regarded as a 
crypto-crystalline variety of hornblende. Jadeite, commonly confused 
with true jade, is a silicate of soda and alumina, is harder and has a higher 
specific gravity and greater fusibility than jade. Both jade and jadeite are of 
economic importance and are comprised under the general term Jadestone. 

Sources. — The chief source of the mineral is in Upper Burma. According 
to Holland, some of the best material is obtained a.s pebbles in the gravels of the 
Uru river, a tributary of the Chindwin, but most is obtained by quarrying near 
Tammaw, in the Mogaung Sub-Division of the Myitksdna district. The jadeite 
here is enclosed in an eruptive rock closely resembling serpentine which pierces 
strata probably of Upper Miocene age. No jade (nephrite) of the kind which 
would be regarded as a marketable mineral is known in India, though a mineral 
having the essential composition and approaching jade in physical Characters 
is known in South Mirzapur. Outside India it may be remarked that in South 
Turkestan true jade has been worked for many centuries. 

Mining.— The method of extraction is very primitive. Before the discovery 
of the Tammaw mines, the mineral was obtained only in the form of boulders 
in the Uru valley, mixed with other rocks in the alluvial deposits of the river. 

“ The boulders are obtained either by digging holes along the bank of the stream 
or by diving to its bottom. The boulders brought to the surface are at once 
broken, and the jadeite separated from the useless stuff ” (Noetling). In the 
Tammaw mines the method employed is to heat the surface of the rock by large 
fires, the fall of temperature by night being sufficient to crack the rock. Crow- 
bars are then inserted in the craolm.aad the big blocks thus obtained are broken 
by mallets into lumps of convenient size. 

Manufactures. — Jade is highly valued by the Chinese, and also by certain 
classes in India. The best is of an intense bright-green colour, but red and pale 
pinkish varieties are also prized. In Burma it is employed chiefly in the manu- 
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facture of finger- and ear-rings, bracelets, chains, etc. The chief seat of the 
manufacture of these articles is at Momeia. All sort of cups, vessels, tables and 
other ornaments are made of it. [O'/. Watt, ind. Art at Delhi, 1903, 73, 476-7.] 

Articles of spurious jade are also frequently met with. The most common of 
those in India is the Afghan jade-like serpentine, largely used in Bhera (Shahpur 
district) for making hafts of peshquab^ (Afghan knives) and of hunting- or 
ordinary table-knives, small boxes, etc. 

Trade.— In Upper Burma the export trade in jade-stone is very considerable. 

Some passes into South-West China by the overland route, but most finds its 
way down to Rangoon, whence it is exported to the Straits Settlements and 
China. Buidng the six years 1897—1903 the exports averaged 3,911 ewt., 
valued at £44,770, giving an average value per cwt. of £11-45. The exports 
in 1906-7, according to the Official returns, were 2,998 cwt., valued at Rs. 8,02,270. 

[Of. Warry, Rept. on Jade Mines at Mogaung, 1888 ; Min. Rev., 1894, 17 ; 1896, 

40 ; 1896, 39 ; 1897, 38 ; Lawrence, Valley of Kashmir, 1895, 65 ; Scott, Qaz, 

Upper Burma and Shan States, 1900, ii., pt. i., 277-89 j 1901, ii., pt. ii., 268 ; 

Bennet Brough, l.c. 176.] 

11. Lapis Lazuli. — Ball, l.c. 528-30. The lajward, rajmaral. 

A mineral of complex composition, but consisting chiefly of silica, alumina 
and lime. It is commonly known as ultramarine from its blue colour. The 
mineral powdered was largely used in India for house decoration and book- 
illumination. \Of. Paulus ^gineta (Adams, transL), iii., 200-1 ; Linschoten, l.e. 
ii., 144 ; Tavernier, Travels, 1676 (ed. Ball), 1889, ii., 156 ; Milburn, Or. Comm., 

1813, i., 138.] 

12. Quartzose Minerals. — Quartz is the natural silicic anhydride, D.E.P., 
but hydrated silica also exists. This has led to the classification of the ii-* 167-75, 
stones of this land into : — crystallised or phanero-crystalline anhydrous 

quartz, represented by the rock-crystals ; uncrystallised or crypto- 
crystalline anhydrous quartz, including' chalcedony, Jasper, agate, etc; 
uncrystallised hydrated quartz. The opal is a type of this last group. 

(а) Rock-crystal. — Ball, l.c. 502-3 ; Holland, l.c. 107. Tlie hilaur, phatah, 
tansala. 

Sources. — Rock-crystal is the name given to the transparent varieties of Rock- 
crystallised quartz, the different colours which are met with being due to the crystal, 
presence of small quantities of foreign minerals. These coloured varieties are 
Itnown by various names, e.g. Amethyst, Cairngorm, Rose-quartz, Smoky- 
quartz, Milk-quartz, etc., and Holland makes the following statement regarding 
the occurrence of this gem and its use in India : — “ In the Tanjore district, Madras 
Presidency, fragments of rock-crystal are collected and cut for cheap jewellery, 
being known as “ 'Vallum diamonds,” whilst the bi-pyramidal quartz-crystals 
found in the gypsum of the salt marl near Kalabagh, on the Indus, are to a 
certain extent used for making necklaces, and rock-crystal is similarly used for 
cheap jewellery in Kashmir.” In Indian Art at Delhi, 1903 {l.c. 76), it is stated ’Kaslimir 
that rOck-crystals are also largely cut and made into sword and dagger handles. Jewellery anci 
beads, buckles, necklaces, etc. These are turned out fairly extensively in Jaipur. • 

The so-called “rock-crystal” buoldes, etc., of Kashmir are very largely made 
of paste diamonds. [Cf. Mandelslo, Travels, in Olearins, Hist. Muscovy, etc., 

1662, 83; Tavernier, l.c. i., 389; Milbum, Or. Comm., 1813, i., 360-1; Min. 

Prod. Ind. Rev. and Agri. Dept., 1892, 3 ; Watt, Rev. Min. Prod. Ind., 1894, 

18 ; Nicholson, Man. of Coimbatore Diat., 1898, ii., 160. 

(б) Agate and Carnelian. — Ball, l.c. 603-4 ; Watt, Ind. Art., l.c. 73-5 ; Holland, Agate and 

l.c. ; yamni, manka, Qto. Carnelian. 

Agates are concretionary masses or nodules, which occur usually in hollows 
or veins in volcanic rocks. 'When cut across, the sections show layers. Thou- 
composition consists of 70 to 96 per cent, of silica, with varjdng proportions of 
alumina, coloured by oxide of iron or manganese. Various varieties are found, 
known as Mocha stones. Moss Agates, Bloodstones, Chrysoprase, etc. 

Sources. — According to Holland, a considerable trade in agate and the related 
forms of silica, called hahik, still exists. Those are obtained from the amygda- 
loidal flows of the Deccan Trap, chiefly from the State of Rajpipla, where the 
main source is a conglomerate near the village of Batanpur. Here the right to 
collect hahik is leased for a period of five years at an aimual rental. The most 
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important place at which agates are cut is Cambay, but a certain amount of agate- 
cutting is also carried on at Jabbalpur, and other places within range of the 
Deccan Trap. They are much used for ornamental and decorative purposes, 
being made into brooches, rings, seals, cups, etc. The ancient murrhme vases, 
famous from the time of Pliny, are supposed to have been made of agates from 
Broach and Cambay. While collecting the pebbles the miners divide them into 
two primary classes — ^those that are not improved in colour by burning, and 
those that are. Of the former there are three chief varieties : — (1) the Onyx, 
known as mora or bdwa ghori ; (2) the Cat’s-oye, cheahamaddr or doLa ; and (3) a 
yellow half-clear pebble called rori or laaania. All other stones arc) baked to 
bring out their colour. Dm*ing the hot season, generally in March and A]pril, 
the stones are spread in the sun in an open field. Then in May, a trench, two 
feet deep by three wide, is dug round the field. The pebbles are gathered into 
earthen pots, which, with their mouths down and a hole broken in their bottoms, 
are sot in a row in the trench. Round the pots, goat or cow-dung cakes are piled, 
and the whole kept burning from sunset to sunrise. The pots are then taken 
out, the stones examined, and the good ones stovmd in bags. About the end of 
May the bags are carried to the Nerbudda and floated to Broach. Here they are 
shipped in large vessels for Cambay, and offered for sale to the Carnelian dealers. 

By exposure to the sun and fire, among browns the light shades brighten 
into white, and the darker deepen into chestnut. Of yellows, maize gains a 
rosy tint, orange is intensified into red, and an intermediate shade of yellow 
becomes pinkish purple. Pebbles in which cloudy browns and yellows were at 
first mixed are now marked by clear bands of white and red. The hue of the 
red carnelian varies from the palest flesh to the deepest blood red. The best 
are of a deep, clear, and even red colour, free from cracks, flaws or veins. The 
larger and thicker the stone, the more it is esteemed. White carnelians are 
scarce. When large, thick, even coloured, and free from flaws, they are valu- 
able ; yellow and variegated stones are worth little. It may be of interest to 
add in this connection that the burning of agates at Cambay is fully described 
by Barbosa at the beginning of the 1 6th centm-y, so that it would appear to 
be a fairly ancient industry. And moreover other writers of an even earlier 
date allude to the agates of India without specially indicating their production. 

[Cf Varth^ma, Travels, 1510 (ed. Hakl. Soc.), 107 ; Barbosa, Coasts 
E. Africa and Malabar (ed. Hakl. Soc.), 1617, 66-7 ; Mandelslo, l.c. 1662, 26, 
40, 83 ; Tavernier, l.o. i., 69 ; Milburn, l.o. ii„ 497-9 ; Paulus Mgineta 
(Adams Comment.), 1847, iii., 476 ; Campbell, Bomb. Qaz., iii., iv., vii. and 
xxiii. ; Watt, Bev. Min. Prod. Ind., 1894, 17 5 Ind. Art at Delhi, 1903, 73-4.] 

(c) Onyx.— Ball, l.c. 603. 

The onyx is the general term for those varieties of agate in which the colours 
are arranged in flat horizontal planes. It is reported to be plentiful in the crystal 
pits in the Betul district, and to occur near Amerwara in Chhindwara. It was 
formerly in great repute for cameos, and is employed for various articles of 
adornment. [Cf. Milburn, l.c. ii., 615 ; Watt, Rev. Min. Prod., Z.c.] 

(d) Jasper. — Ball, l.c. 603-14; Bee. Oeol. iSurv. Ind., 1895, xxv., 202. 

A quartzose mineral, commonly of a red or yellow colour. The former occurs 
among the Cambay stones from the Deccan, and the latter in Tenassorim. A 
green variety is found in Burma, and fine specimens of ribbon jasper are met 
with in the Sandur hills. Bollary. [Cf. Garcia do Orta, 1663, Coll., xliv.] 

(e) O^ah— The dhudid paihar. 

Compact imcrystalline semi-transparent to opaque hydrated silica. There 
are various varieties, of which the most valued is the Noble Opal, of a milky 
white colour, opalescent and exhibiting a rich play of colour. [Of. Milburn, l.c. 
ii., 515 ; Bonnet Brough, Mining Non-Metall. Min., in Journ. Soc. Arts,, Jan. 
15, 1904, 174.] 

(/) The chushrmaidar, lasniydn or lahsaniya. 

A variety of chaleedonic quartz, presenting a peculiar opalescent reflection, 
said to be due to the presence of asbestos. It is called Cat’s-eye from its re- 
semblance to the eye of a cat, hence also the Burmese name hyoung, which has 
that meaning. [Cf. Garcia de Orta, 1663, Coll., xliv. ; Linschoten, Voy. E. Ind., 
1598 (ed. Hakl. Soc.), 1885, ii., 141 ; Milburn, l.o. 1, 361.] 

13. Toupmaline. — Noetling, Tourmaline Mines in Mainglon State, 
va.Eec. Qeol. Surv. Ind., 1891, xxiv., pt. ii., 125-8; Holland, Rev. Min. 
Prod. Ind., 1905, xxxii.^ pt. i., 109. 
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A mineral of very complex and variable composition occurring in the granitic ^orma of 
and motamorpliic rocks of most countries. It is generally black, when it is 
termed fac/iorZ ; red varieties {rubeUite), dark-blue {IndiooUHe) and white (achroite) 
also occur. The red variety is commonest in India, good specimens being of a 
deep crimson colour. White specimens have occasionally been found among 
tlio black stones from the Shan States, and green tourmaline has been mentioned 
as occurring in the Hazaribagh district of Bengal and in granite dykes in the bed 
of the Kauveri, Seringapatam. Holland states that various attempts have been 
made to work the red variety which occurs in the E.uhy district of Upper Burma. 

In 1898 an outturn worth £359 was reported, in 1900 worth £1,240, and in 
1903, £196, but returns for 1898 and 1902 are not available. [O'/. Milbrnn, l.c. i., 

361-2; Introd. Chem. andPhy. Study Ind. Min., 1859, 82 ; Min. Rev., 1895, 42 ; 

1897, 40 ; Scott, Qaz. Upper. Burma and Shan States, 1900, ii., pt. i., 227-30 ; 

1901, pt. ii., 392.] 

GLASS AND GLASSWARE. — Glass is known in India by D.E.P., 
tlie vernacular names of Tcancli, Tcunnadi, addannu, shisliah, Idzaz. It is iii-> 503 - 5 . 
a mixture of silicate of potassium or sodium, or of botli, witk one or more Gi-lass. 
silicates insoluble in water, such as those of the alkaline earths, aluminium, 
manganese, iron or lead. The mixture is effected by fusion. 

History.— Stein {Ancient Khotan, 1907, 373), in discussing fragments of glass Early 
picked up atNiya (3rd century), observes, “ Glass was until the middle of the fifth Kiiowletlge. 
century of our era known in China only as an import from Ta-Ch’in, the Far West 
(Hirth, China and the Roman Orient, 228 et seq.), and it appears very improbable 
that the introduction of glass manufacture could have been delayed so long, if 
the making of glass had been an art practised in Eastern Turkestan when the 
latter was under Chinese control during earlier centuries. It is significant that, 
according to the Pei shih, the first makers of glass in China were traders from the 
country of the Great Yulk-chih, i.e. from the Old Indo-Scythian dominion, for 
whom the land route through Khotan was a more likely line of communication 
than the sea route. 

In India glass is little employed for the pmposes it is ordinarily used in other Indian Glass, 
countries (windows, bottles, etc. ), and the process of manufacture, as carried on 
by the Natives, is accordingly very crude and unscientific. The chief materials 
employed are carbonate of soda in its crude condition, called reh, and the impure 
sands of the rivers with certain special earths, etc. The ordinary Native glass is 
a coarse, impme, coloured or dirty mass, full of flaws and air bixbbles, and suitable 
only for the manufacture of beads, coarse bangles and other minor articles. White 
glass is sometimes made (or rather re-made) by molting broken glass or glassware 
of European manufacture. 

JadiHit Pro dwcr/ou.— The chief centres of the glass industry to-day are the 
Lahore, Karnal, Jhelam and Hoshiarpnr districts of the Panjab ; the Bijnor, 

Lucknow and Saharanpm districts, United Provinces; Ahmednagar, Kaira 
and Baroda, Bombay ; Seoni, Central Provinces ; Patna, Bengal ; lastly the 
State of Jaipur and the North Axcot district, Madras. The chief articles 
manufactured are bangles (churis), beads, crude glob^, silvered with mercury Bangles, 
or tinfoil, coarse toys, small bottles, lamp chimneys, etc. The only glassware Beads, 
in India with any pretension to art is that produced at Patna. The articles Patna 
are generally coloured and the shapes very elegant but exceedingly fragile. Glassware. 
The industry is said to be dying out for want of demand. Special mention may 
be made of the glass mosaics seen in the palaces of some parts of Rajputana, 
the Panjdb and Burma. It was to meet this demand that the industry of 
blowing glass globes, silvered inside, sprang into existence. The globes are 
broken np into fragments of certain sizes, then set in cement (or in Burma 
in lacquer), and in that way constitute the chief decorative feature of shish. 
mahals (looking-glass palaces). The smaller fragments of silvered glass are 
also worked up into the embroidered phvlhari cloths of the Panjdb. There is 
in addition the true mosaic art where coloured glass elaborates a pattern, as 
seen in the palaces of Udaipur. 

The influences that operate against the establishment in India of glass works Glass Works, 
on a commercial scale are the cheapness of the imported Western products, the 
want of enterprise on the part of capitalists, and the unfavourable climatic con- 
ditions, Recently several praiseworthy efforts to extend the manufacture of 
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glass on a scientific basis have been, made ; of one of the last, an account is given 
in The Times of India (Oct. 22, 1903). The greatest difficulty is perhaps the 
apparent absence of a suitable sand for fusing purposes, within easy reach of the 
trade centres, and of the fuel and other essential materials. 

Trade in (7/ass.~-The total Imports into India of glass and glassware 
of all kinds, including Government stores, were in 1876-7 valued at 
Ks. 29,45,091 ; twenty years later (1896-7) tliey stood at Rs. 72,25,918, 
For the five years ending 1906-7 they were as follows : — 1.902-3 
Rs. 96,15,634 ; 1903-4, Rs. 1,01,17,066; 1904-5, Rs. 1,14,21,397 ; 1905-6, 
Rs. 1,14,79,658 ; and 1906-7, Rs. 1,22,75,726. The analysis of the com- 
mercial returns (1906-6) might be given as follows : — 13,769,052 superficial 
feet of sheet and plate glass, valued at Rs. 12,44,884; 22,520 cwt. of beads 
and false pearls, valued at Rs. 24,02,442 ; 65,785 cwt. of bottles, valued 
at Rs. 6,50,645 ; bangles, Rs. 42,78,558 ; lamp-ware, Rs. 6,94,138; other 
miscellaneous glassware, Rs. 28,43,441 ; Government stores, Rs. 1,61,677. 
The sheet and plate glass came chiefly from Belgium and the United 
Kingdom; the beads from Italy, Austria, Germany and the United 
Kingdom ; the bottles from the United Kingdom and Germany ; bangles 
from Austria-Hungary ; lamp-ware from Germany, Austria-Hungary 
and the Umted Kingdom ; and the other wares from Austria-Hungary, 
the United Kingdom, Belgium and Germany. Bangles and lamp-ware 
were returned for the first time in 1906-6. In the same year the Exports 
(Indian produce) amounted to Rs. 98,029. Bombay exported the largest 
amount, viz. Rs. 89,177, and the chief market was Persia, followed by 
Turkey-in- Asia, Arabia, Ceylon, Aden and the United Kingdom. 

[Of. Buclianan-Hamilton, Journ. Mysore, etc., 1807, i., 147-61 ; iii., 369-73 ; 
Monographs, Pottery and Glassware : — Halifax, Panjah, 1890, 23, 24-7 ; Taw 
Skein-Ko, Burma, 1894, 6, 13 ; Maconochie, Bombay, 1896, 8-9 ; Mukllarji, 
Bengal, 1895, 10-11 ; Dobbs, V. Prov., 1896, 29-35, 41-4 j Tilly, Olass Mosaics 
of Burma, 1901 j Agri. Ledg., 1901, No. 13, 446-7 j 1902, No. 5, 126 j Madras 
Weekly Mail, Oct. 1, 1903, 366 ; Pioneer Mail, Oct. 2, 1903, 24 ; Watt, Ind. Art 
at Delhi, 1903, 76, 96-7 ; Holland, Bee. Oeol. Surv. Ind., 1905, xxxiL, pt. 1, 109-10.J 

GLYCINE SOJA, Benth., Journ. Linn. Sog., viii., 266 ; Kew 
Jtefty 1882, 42-3; Prain, /owm. As. Sog. Beng., 1891, Ixvi., 403-4; 
Duthie, FI. V'pper Gang. Plain, 232 ; G. hispida, Maxim., Duthie and Fuller, 
Field and GarL Crops, 1893, pt. iii., 3, t. 85 ; Leouminos.®. (Following 
the suggestion made by Prain, the above name had better be adopted 
for th,e cultivated plant and G. usauriensis. Regel & Maach, for the wild, 
which = G. Sojftf Sid). <& Luce.). The Soy Bean ; in Indian vernaculars, 
bhat, ram, gari-hulay, hendedisom horec, pond disom, an-ing-kiyo, tzu-dza, 
bhatnas, seta, musa, khajuwa, etc. 

A sub-erect or creeping aimual native of China, Cochin-China, Japan 
and Java, comparatively recently introduced into India, though recorded 
as acclimatised and even seen as an escape from cultivation. It might, 
in fact, he described as extensively cultivated, though more as a garden 
than a field crop ; is especially prevalent in Eastern Bengal, Assam (Barpeta 
Sub-division), the Khasia hills, Manipur, the Naga hills and Burma. It is 
not infrequent in the plains of India proper, especially in Busti, Gorakhpur, 
Patna and Purnea, etc. In Bombay and Madi'as, however, the Soy 
Bean has apparently hardly passed the experimental stage. 

CuHivatioa . — Two chief varieties occur, one called wlaite, the other black. 
On the plains it is generally grown by itself as a kharif (autunm) crop. The seeds 
are sown from June to September, and harvested from November to December. 
They should be placed at a depth, not exceeding 1 to inches, and 18 plants 
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may be left, after weeding, to the square yard, A peaty soil, or one i‘ich in organic 
matter, is preferred. A good manure for it is sulphate of potash, but nitrogen 
may be supplied with advantage in the form of nitrate of soda, or in the case of 
soils poor in organic matter, in the form of rape or mustard cake. In Assam 
it is sown with ahu (autumn rice) in April and May. The ahu crop is removed in Seasons. 

July and August, and its stubble acts as a support for the bean plants, which are 
ready for harvest in December and January. 

Church {Food-Qrains of Ind., 1885, 140-3) gives the following analysis of the Chemistry, 
bean: — in 100 parts: water 11 -0, albuminoids 35-3, starch and sugar 26-0, fat 18*9, 
fibre 4-2, and ash 4-6. Its chemical composition thus places it above other pulses 
as an albuminous food. It is eaten in India in the localities where it is cultivated, jtoocI. 
chiefly in the form of dal or oatu. In Japan it is largely used as a sauce, cheese 
(natto) or paste, and in Chiiaa an edible oil is obtained from the seed. If cut when 
the pods are fully formed it makes a most nutritious fodder, and the seed-cake, as podder. 
already stated, is an extremely rich cattle food. [Cf. Milburn, Or. Comm., 1813, 
ii., 519 ; Drug. Bull., Feb. 1890, 113; Trop. Agrist., 1893, xiii., 50 ; 1903, xxiii., 

176; King, Trop. Agrist., 1897, xvii., 460; Ind. Agri., March 1, 1899, 93; 

Ind. Card., Feb. 9, 1899, 56 ; Agri. Ledg., 1903,' No. 5, 137 ; Konig, Ohem. 

Zuaammensetz. der Mensch. Nahr., 1903, i., 1484 ; Kew. Mus. Guide, 1907, 

No. 1, 65.] 

GOLD.— Ball, Man. Econ. Geol. Ind., 1881, iii., 173-230, 608-10 ; D.B.P., 
Mallet, Man. Geol. Ind., 1887, iv., 1; Smitli, Gold Mining in India, in Mining 519-33. 
Institute, 1893 ; Watt, Min. Rev., 1894 to 1897 ; also Mem. Res. Br. Ind., 

1894, 19-20 ; Boswortli-Smith, Rept. Kolar Gold-Field and its Southern 
Extension, 1889 ; Grundy, Repts. Insp. Gold Mines, Mysore State, 1894, 

1895 ; Hatch, The Kolar Gold-Field, Quartz-Mining and Gold-Recovery, in 
Mem. Geol. Surv. Ind., 1901, 1-90 (numerous plates) ; Holland, Rev. Min. 

Prod., in Rec, Geol. Surv. Ind., 1905, xxxii., pt. i., 10, 12, 45-50. Gold has 
been known since the most remote classic times of India ; it is indicated 
hy the following vernaculars : — sona, gser, swarna, pwon, hungarum, mas, 

Mnchana, shwae, run, tibr, zahab, tilla, zir, QtG. 

Occurrence. — Gold is known to occur throughout India — ^in the Bengal, Production. 
Madras and Bombay Presidencies; in the Central Provinces, Panjab, 

United Provinces, Burma and many of the Native States. The ultimate 
derivation is mainly the quartz reefs which traverse the metamorphio Q^i^caiiy. 
and sub-metamorphic series of rocks, but smaller quantities appear to 
exist in certain chloritic schists and quartzites and possibly also in some 
forms of gneiss. The only other sources in Peninsular India are the recent 
and sub-recent alluvial deposits which rest on the metamorphic and 
sub-metamorphic rocks. In extra-peninsular regions, gold is met vdth 
in rocks of diiferent periods ; in Ladakh in quartz reefs of carboniferous , 
age ; in Kandahdr in cretaceous formations ; while along the foot of the 
Himalaya the tertiary rocks which flank the base of the hills are more or 
less auriferous. Holland {l.c. 45) has pointed out that India occupies the India’s 
sixth or seventh position among the leading gold-producing countries of 
the world, but that the total output is nevertheless insignificant, aggre- 
gating no more than 3J per cent, of the world’s annual supply. The 
following brief abstract of the available information regarding the occur- 
rence and production of gold, province by province, may be useful : — 

Bengal. — Gold is obtained in Orissa, Midnapnr, Bankura and in the Province Bengal, 
of Chota Nagpur. In recent years attention has been drawn chiefly to the obota iTagptu:. 
latter, where, under the control of the Geological Department, an extensive 
survey for gold has been conducted by several officers whose publications aro 
mentioned below. The area examined covers part of the districts of Manbhum 
and Singhbum, with tho tributary States of Gangpur, Bbnai, Udepur and Jashpxnr. 

Commenting on Mr. Maclaren’s final report, the Director says that though gold is 
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undoubtedly almost universal in the country examined, gold-prospecting could 
not (with one or two exceptions) be honestly recommended as a reasonable 
venture {General Report, 1902-3). The examination found the deposits in the 
quartz reefs to be very thin and patchy and the ore bodies small. “ The recovery 
of gold from alluvial deposits,” the report further adds, “offers no brighter 
prospects than that of mining quartz veins.” \Cf. Noetling, Sonapet Gold-Field, 
in Bee. Geol. Surv. Ind,, 1890, xxiii., pt. ii, 73-8 ; 1896, xxix., pt. i., 2 ; King and 
.Pope, Gold, Copper, Lead in Ghota Nagpur, 1891 ; Hatch, Bept. Parhardiah 
Quartzites, in Mem. Geol. Surv. Ind., 1901, xxxiii., 68-71; Holland, Gen. Bept. Geol. 
Surv. Ind., 1901-2 ; 1902-3, 10-4 ; Maclaren, Bee. Geol. Surv. Ind., 1904, 
xxxi., pt. ii., 59-91 (with map).] 

Assam. — For an account of the gold of this province the reader should consult 
Maclaren’s exhaustive paper on the Auriferous Occurrences of Assam {l.c. 1904, 
pt. iv., 205-32, with numerous plates and maps). In a brief notice on that paper, 
Holland {Bev. Min. Prod., 1905, xxxii., 140) remarks that the most striking 
feature of the gold deposits of the Assam valley is the universal distribution of 
the metal in extremely small percentages throughout the gravel of the river-beds. 
This Maclaren holds to be due to two main causes, the wandeidng of the Brah- 
maputra over the plain and the wide distribution of the Tipam or Sub-Himalayan 
sandstones, which are certainly auriferous in places. The next characteristic 
feature is the general aggregation of gold at a point the distance of which from 
the hills is dependent on the strength of the current axrd the form of the gold dust. 
This point of general deposition is marked on the Assam rivers by the occurrenceof 
gravels containing pebbles up to 6 inches in diameter. Above the point indicated 
the only deposition is that due to local diminutions in the velocity of the current, 
as on the beaches at the end of a long pool or on beaches lying parallel with the 
stream, and to which the gold is carried by the back eddies, where it is retained in 
the interstices between the large boulders. 

The only gold deposits considered by Maclaren to be worthy of further pros'- 
pecting are the Guri Mara, above the Sadiya and opposite the Chunpara Stockade ; 
the Sibia Mukh on the Diliong river, and the Derpai pool on the Subansiri river. 
The most promising deposit is that on the Subansiri. The gold in general is of 
good quality, but the individual gold grains, except in a few places on the Subansiri, 
are extremely small and much flattened. 

United Provinces. — ^The production of gold in these provinces is comparatively 
unimportant. The only districts where it occurs in any quantity are Bijnor, 
Naini Tal and Garhwal, but the estimated production is only about 60 to 80 oz. 
per annum. The general method of working is the washing of auriferous sands 
found in the beds of certain rivers, most notably Ramganga, Sukhar Sot, Phika 
and Khoh in the Nagina Tahsil of the Bijnor district. 

Central Provinces . — Gold-bearing sands occur in most parts of these provinces, 
but the output is comparatively insignificant. The chief localities are Nagpur 
Division, especially Bhandara, Balaghat, Ohanda, etc. [Gf. H. Nunn, Monog. 
Gold and Silver-Ware, 6-10.] In Central India gold appears to be confined to 
the Ajmere-Merwara district. 

PanJab.-— The districts where gold is found are Bannu, Peshawar, Hazara, 
Rawalpindi, Jhelum, Kangra, Ambala, Gurgaon, and Hoshiarpur. The most 
important are the Jhelum district, where gold to the value of £770 was produced 
in 1901, and a fair amount in the Hazara district. It is said that recently an 
application has been made to the Panjdb Government on behalf of a Syndicate 
in British Columbia for the grant of a dredging lease for gold in the bed of the 
Indus. [Gf. Maclagan, Monog. Gold and Silver Works, Ph., 1888-9; Robertson, 
Settl. Bept. BaioaVpindi, 1893, 15 ; Mem. Geol. Surv. Ind., 1897, xxvi., 287 ; 
Madras Weekly Mail, June 7, 1900, 602 ; Capital, Feb. 4, 1904.] 

Kashmir. — Gold- washing is carried on in some villages, chiefly in the Skardu 
Tahsil and Kargil Tahsil, Baltistan. In the former, the chief locality is the 
sands of the Bashahr river, and in the latter along theleft bank of the Dras-Sooroo 
river from' Hardas to Maimus, at Sher Alithang near Kharbu, and at Chuskor, 
some eight miles from Kargil. The market value of a toZa is Rs. 20 and the State 
rate Rs. 18. [Gf. Drew, Jummoo and Kashmir, 1876, 409 ; Clarke, Skardu Tahsil 
and Kargil Tahsil, 1901, 10 ; Kaye, Note on Assess. Bept. of Kargil Tahsil, 1901, 
45 ; Lawrence, Valley of Kashmir, 62.] 

Bombay. — Auriferous rocks occur in the districts of Dharwar, Belgaum, Kaladgi, 
in the South Marathd country, and in the province of Kathiawar, but the output 
of gold in late years has very small. Reeeptly, however, promising work 
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in reef-mining has been commenced in the Dharwar district under the auspices 
of the Dharwar Reefs Company, Ltd. 

Madras. — Gold is found in Madura, Coimbatore, Salem, Wynaad, the Nilgiris, 
Travancore, Malabar, Kanara, North Areot and Bellary. In recent years, how- 
ever, all the gold produced in the Presidency was from the Kangundi mines in 
the Kangmidi Zemindari of North Arcot. Work was commenced there in 1893 
and was continued with varying success until 1900, since when working has 
ceased. The highest yield was obtained in 1898, viz. 2,854 oz. Prospecting 
has recently been carried on at Wynaad and three of the old mines were open 
during part of 1901, but did not yield any gold. {Of. Hayden and Hatch, Gold- 
Fields of the Waindd, Mem. Geol. Surv. Ind., xxxiii., pt. ii.] 

Mysore and Hyderabad. — The gold of Mysore State is solely derived from the 
Kolar district, which occupies a small tract of country in the eastern extremity 
of the State. Roughly, the field is about ten miles long from north to south, two 
miles wide from east to west, and made up of S3m.clinal folds of schistose rocks. 
Hatch says that the auriferous lodes of the Kolar gold-fields consist of a series 
of parallel quartz veins which occupy a central position in the belt of Dharwar 
schists. Although there are several parallel veins, it is on the Champion lode 
only that paying mines have been developed. “ The attention of European 
prospectors was directed to this area by numerous Native workings of unknown 
age; and since operations commenced on a large scale, shortly after 1880, 
the gold extracted, up to the end of 1903, has reached a value of nearly 19 
millions sterling. During this period five companies have paid £8,250,000 in 
dividends, while the Mysore State has received nearly one million as its royalty. 
The deepest workings, now somewhat more than 3,000 feet below the surface, 
show little diminution in the value or width of the auriferous quartz vein. During 
the past five years the amount of quartz crushed has increased from 337,636 tons 
in 1898 to 546,752 tons in 1903, and the value of gold extracted has increased from 
£1,576,000 in 1898 to £2,284,000 in 1903.” {Imp. Oaz., 1907, hi., 14.] Holland 
observes that various improvement schemes, with the object of reducing working 
expenses, have been introduced in recent years, one of the most important 
being the provision of electric power from the Kauveri Falls. The supply com- 
menced about the middle of 1902, and has regularly furnished over 4,000 horse 
power to the various mining and metallurgical works. In The Madras Weekly Mail 
(June 1, 1905, 597) an account is given of a new discovery of gold in Mysore at 
Yellahanka, 22 miles north-east of Bangalore, which seems of future importance. 

The citation of publications in the opening paragraph practically denotes 
those of Madras and Mysore, but there may be added the annual reports of the 
various companies, of which, in alphabetical sequence, the following may be 
quoted : — 1. Balaghat Gold Mining Company ; 2. Champion Reef Gold Mining 
Company ; 3. Coromandel Gold Mining Company ; 4. Oorogum Geld Mining 
Company ; 5. Mysore Reefs Company ; 6. Mysore Gold Mining Company ; 7. 
The New Kempinkote Gold Field ; 8. Nine Reefs Company ; 9. The Nundy- 
droog Company ; 10. The Oriental Gold Mining Company j 1 1. the Road Block 
Gold Mining Company, etc. 

In Hyderabad the only quartz mines producing gold are those of Hutti and 
Wundalli in the Nizam’s Dominions. At the Wundalli mine 7,822 oz. of gold 
were recovered in 1899, but the mines were closed in 1900, and the Hutti mine 
was the only one at work at the end of 1903. In the latter mine the total 
outpixt for 1903 was 3,414 oz. 

Burma. — The only reef mine of importance is the Kyankpazat near Wtmtho 
in Upper Burma. Holland tells us that this mine yielded in 1898, 1,120 
oz., and maintained and indeed increased its yield until 1902, when 1,984 
oz., valued at £7,606, were produced, but in 1903 the auriferous chute was 
worked out and the mine closed. From recent exploration, however, Biuma 
appears to be very rich in alluvial gold, and in 1903 a license was issued to a 
Company to dredge gold in the Irrawaddy above Bhamo. Gold to the value 
of Rs. 2,016 was produced, and the result was sufficiently successful to induce 
the Company to extend its operations. The greater possibilities of dredging on 
the Irrawaddy appear to arise from the font that the waters of the river are 
derived from ranges where, even in the cold weather, there is a heavy rainfall. 
[Of. Imp. Gaz., 1907. iii., 141-3.] The Indian, Agriculturist (Feb. 1905) gives 
the practical results of an interview with Lt.-Col. Mackenzie Foss, on the 
subject of the oectirrence of tin and gold in Lower Burma, in which that 
gentleman apparently stated that, in his opinion, the district of Mergui was one 
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of the richest in alluvial gold in the world. [Of. ISTisbet, Burma under Brit. Rule 
mid Before, 1901, i., 347, ; Bee. Geol. Surv. Ind., 1892, xxv., 129 ; 1893, xxvL, 

7, 48, 163; 1894, xxvii., pt. i., 10-11, 117, 122-3.] 

Uses. — Gold is largely employed by the richer classes in India for the purpose 
of personal adornment or in the ornamentation of sacred buildings, i^alaces, etc. 
The most important art industries for which it is employed are, therefore, coins, 
jewellery, gold-leaf, gold wire and thread (used in the fabrication of cloth of gold 
(imikhdbs), braids, lace, etc. Stein {Ancient Khotan, 1907, 102-4, 210, 224, 381, 
496) discusses the gold-digging at Yotkan and mentions the instances where he 
found gold employed by the artists of the sand-engulfed ruins. These date from 
the 3rd to the 8th centuries. While he found gold-leaf extensively employed 
in the ornamentation of the idols, statuary, etc., he makes no mention of having 
come across an example of fabric with gold wire (thread). He met with Chinese 
and Tibetan brocaded silks, but no examples of the Indian kinJchah. 

For the uses of gold in Medicine, the reader should consult Dutt {Mat. Med, 
Hind., 1900, 67-61). [Of. Ain-i-Akbari (Jarrett, transl.), iii., 315-6 ; Mukharji 
Art Manuf. Ind., 1888, 97-144 ; Ind. Art at Delhi, 1903 : — Gold and Silver Plate, 
31-42, Gold Brocades {kinkhabs, etc.), 319-38, Gold-wire, 416-8, Gold and Silver 
Embroidery, 419-24, Jewellery, 489-93. The following enumeration, province 
by province, of the publications that deal with the Indian industries that employ 
gold may be found useful : — ^Bengai, : Mukerji, Monog. Gold and Silver Work, 
1905. Assam: Henniker, Monog., 1905. United Peovinoes : Hoey, Monog. 
Trade and Manuf ., 110-3, 167, 184, 194, 196-7 ; Charles, Monog., 1905. Panjab : 
Maclagan, Jkfonofir., 1890. Central Provinces : Nunn, ikfonogr., 1904. Bombay: 
Burns, Monog., 1904. Madras : Havell, Eept. Arts and Manuf., Govt. Proa., 1886, 
5, 6, 13, 15. Burma : Max and Bertha Ferrars, Burma, 1900, 107-11.] 

TRADE . — If Max Miiller and others be correct in identifying 
India with the Ophir of Scripture, the present production is possibly only 
a tithe of what it has been. According to Napier {Metallurgy of the Bible), 
King David derived, through the trade of Ophir, gold to a valuation of 
£600,000,000. But another opinion fixes Ophir in West Arabia. Pliny 
speaks of Indian gold coming from the country of the Narese (the Nairs 
of Malabar), and thus practically the Mysore mines. 

“ Within the past few years the net imports of gold have apparently 
diminished. Thus the excess of imports over exports during the ten yeara 
ending 1891-2 averaged about 729,900 oz., while during the following ten 
years the average did not exceed 442,400. The reduction is mainly due to 
two causes. Large imports of gold had been made by banks to be exchanged 
for silver, and the accumulation of gold coin having been found incon- 
venient by Government — for gold does not circulate freely in the country 
— the surplus was shipped by the Government to London, where at the 
same time considerable purchases of silver were made for additions to the 
coinage. Secondly, the Mysore gold-mines now send to London large quan- 
tities of gold every year, and this export reduces the net imports shown 
in the trade returns. It is probable that on the whole there was no real 
decline in the demand for gold in India, which is in value about half of 
that of silver. In 1902-3 the net imports rose to 1,417,000 oz., and in 
the following years to 1,566,237 and 1,516,991 ” {Imp. Gaz. 1907, hi., 292). 
f ) Holland {Rev. Min. Prod., l.c. 47), commenting on Indian production, 
observes, “ For the six years under review the value of gold extracted was 
£11,310,038 or 60 per cent, of the total value (£18,687,818) extracted in the 
twenty-one years since the commencement of work under European super- 
vision. With the increase in output dividends have also increased, rising 
from £739,114 in 1898 to £1,019,347 in 1903, or an increase of 38 per cent. 
The total dividends paid during the six years were £4,988,793 or 60 per 
cent, of the dividends (£8,287,071) paid since 1882, indicating that dividends 
and output have advanced pari passu.^^ [Gf. O’Oonor, Rev. Trade Ind., 
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1902-3, 28-9, 37-8 ; Eept. Beng. Chamber Comm., 1903, 145-51 ; Imp. 
te., 1907, iii., 291-2.] 

GOSSYPIUM (Cotton) ; Watt, Wild and Cult. Cotton Plants of 
the World, 1907, 1-406, tt. 1-53. A genus of Malvageje, the species of iv.,1-174. 
which are widely distributed on both sides of the equator, and in both 
hemispheres. On the north they extend, under cultivation, to Crimea 
(45°), and on the south to the latitude of the Cape of Good Hope (34°). 

Few cultivated plants are so difficult to understand or have been half 
so much confused through conflicting opinions regarding the existing 
forms as the cottons. Practically all the botanical names in current use scientific 
were founded on cultivated plants, and these changed subsequently, and in 
some oases so rapidly that they are now mostly unrecognisable. Instead 
of rejecting a nomenclature thus hopelessly useless, one botanist after 
another has gwen his peculiar views and reassorted the published names. 

The obvious duty of establishing species on the wild forms and grouping species, 
the cultivated states as near as may be possible under these, has been 
absolutely neglected and the literature of the genus become confusion 
worse confounded. Useless controversies have engaged attention, such as 
whether there are fifty or more species, or only three, or even only one in 
the whole world ; another, whether a single characteristic of supreme value 
can be discovered, upon which a classification of the forms might be based. 

The early authors divided the cottons into trees and bushes, or into peren- perennials, 
nials and annuals. It has now been established beyond dispute that all 
species of Gossf/pmm under suitable environment are perennials if left 
alone, and may in time become large bushes or even small trees. More- • 
over, when cultivated they readily respond to environment, and when 
necessity exists become annuals or otherwise adapt themselves. On dry 
stony soils they are usually perennials, on rich loamy soils annuals, more 
especially if restrained by cold in the winter months or by a heavy periodic 
(monsoonic) rainfall or by infestations of pests. Some writers have placed character of 
confidence on the characteristics of the seed as affording a key to class!- 
fication. If possessed of a double layer of wool, viz. an under- velvet Velvet or ruza. 
or fuzz (as it has been called) and an outer layer or floss (the true wool or 
lint), such seeds have been regarded as denoting very different plants 
from those with a naked seed, that is to say, not possessed of the under- Naked, 
coating (fuzz). This conception originated the classification into album 
(white or fuzzy seeds) and nigrum (black or naked seeds). So again the 
fact of the seeds being free from each other or attached together into what 
has been called a “ chain ” or “ kidney ” mass, has been accepted as a xidneyod seeds, 
further means of diagnosis. But as opposed to such views it has recently 
been shown that certain structural peculiarities have originated in conse- 
quence of adaptation to beneficial insects, such as the helep ant of Guate- 
mala, or as protective measures against enemies. Of this latter kind may Protective 
very probably be the formation of the floss and of its special and varied 
peculiarities. Hence another set of writers have rejected all the distinctions 
based on the fruit or seed and have advanced the argument that selection 
should primarily bo directed towards lowering the size and weight of the seed, 
and thus increasing the proportion of wool. . No structural manifestations 
would accordingly be less constant than those baaed on the seed and floss. 

But the colour of the fuzz and floss have been even more frequently utilised colour of Hosa. 
as aids in classification than structural characters. The names Nanking 
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iTaitAt Cotton, and relif/iosum were at &st used to denote a red or Jcahhi coloured floss, 
and the helief was accepted that all wools of that colour were obtained from 
one and the same species. As opposed to that view it may be mentioned 
that Fortune {Three Years’ Wanderings in China, 1847, 264) says that the 
mie wha or yellow cotton of China cannot be separated from the white form, 
and that the seed may come up either white or yellow. [C/. Liotard, Aote, 
Nanhing Cotton in India, 1883.] As a matter of fact it would now appeal- 
certain that most wild cottons have a red-coloured fuzz or even a rod fuzz 
and floss : accordingly, under negligent cultivation or as acclimatised 
escapes from cultivation, the woolly coating of the seeds, in the majority 
of species, may become reddish coloured. Conversely, red-coloured 
cottons, if carefully cultivated, invariably lose their colour and become 
white. Lastly, still other writers have sought for a classification based 
Hairiness of Oil the shape and degree of hairiness of the leaves and bracteoles or the 

Leaves. shape and colour of the flowers. But, as with most other cultivated plants, 

the classification of the forms of Gossyplum is alone possible on the 
basis of the wild plants and through an aggregation of all natural character- 
istics, including geographic and climatological considerations, and not 
upon any arbitrary (single) standard. 

In this view it may now be desirable to furnish the practical results 
of a special study of the genus Goss]/2)ium (restricting attention as far 
as may be possible to the Indian forms) and to draw up the history of the 
available information regarding the cotton industry, with special reference 
to the periods of discovery, the stages in cultivation, the improvement of 
the plants of commerce, and the progression in industrial knowledge : — 
History, /. THE HISTORY OP THE COTTON PLANT AND COTTON 

INDUSTRIES. 

It would not be far from correct to describe cotton as the central feature of 
the world’s modern commerce. Certainly no more remarkable example of a 
sudden development exists in the history of economic products than is the case 
with cotton. The enormous importance of the textile to-day, in the agricultural, 
commercial, industrial and social life of the world, renders it difficult to believe 
that but little more than two hundred years ago cotton was practically unknown 
to the civilised nations of the West. But it is perhaps even still more singular 
that a fibre which, for many centuries apparently, had been a staple article of 
clothing in India and the East generally, should scarcely find a place in the early 
classical literature of these countries. Nearly all the beautiful and useful plants 
of India have their properties extolled by the Sanskrit poets, and indeed are 
frequently dedicated to the gods, but cotton — the plant above all others which 
might have been expected to have formed the theme of nature- worship~is 
hardly more than incidentally mentioned. 

Indian The Sanslcrit word Mrpdad-i, often rendered cotton, is eonneetod with the 

Knowledge. Greek and Latin carpasos or carhaaus, and denoted a fine textile. That name 
was also known to the Phoenicians and Hebrews, but whether it originated 
in India or was imported there would be hard to say. Mr. F. W. Thomas, 
who has kindly permitted me to consult him on this point, ^informs me 
that “ the earliest mention appears to be in the Asvaldydna Srauta Sutra 
(say 800 B.o.), where the material is contrasted with silk and hemp, as that 
of which was made the sacred thread of the Brahmans. Probably the word was 
thus borrowed from India. The other words tdla and picu are later — they 
denote the substance.” “ The Sanskrit dictio nari os...g^e four names {vadara, 
hdrpasl, tundikeri and sarmidrdntd) for'IEe"’sErub^“"while the wild kind is called 
bharadvdji. 'They also mention that kdrpdsa and vadara (the material) come 
from the fruit of the plant in question, while the Haraacarita {circa 650 a.d.) 
twice speaks of the cotton {pdh) from the pods of the 'sdimali tree ” (= semul, 
ttombfijc niaiahuHottm). In the Inatitutea of Manu injunctions exist that 
regulate the operations of the washermen and of the weavers, and these all 
point to a social organisation and industrial attainment in which a laxowledgo 
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of cotton is essential, but it is taken for granted rather than expounded or 
justified. All this might of course argue antiquity, as it certainly does for the 
arts of spinning and weaving, but the word Mrpdsf may have existed for 
centuries with a generic rather than a specific signification. 

Similarly it is extremely difficult, if not impossible, to determine the earliest 
certain references to cotton in the Persian, Arabic and Emopean classics. It is 
faii’ly clear that kutn, Icatdn or kutun (the Arabic name from wliich we have classic ifames. 
derived the English word cotton) originally denoted flax, not cotton. So also in 
Greek, karpaaos, often rendered cotton, had, as already stated, the still earlier 
meaning of flax or simply of a fine textile. But cotton textiles had been carried 
to Europe, and were regularly traded in, long before any definite knowledge 
existed there regarding the fibre of which they wero made. In fact the Greeks 
first learned definitely of the cotton plant through the group of explorers who 
visited India along with Alexander the Great and his immediate successors in ( Jrook 
Bactriana. Herodotus (450 B.o.) had written of India having wild trees that Discoveries, 
bear fleeces as their fruits. But right down to the middle of the 18th century 
the wool-bearing trees were divided into those with spinose and those with 
smooth stems. The former were the silk-cotton trees, of which itotnimm- 
maUtbat'tvHrn may be given as the type, while under the latter many of the 
botanical writers included kapok (ssriittUmtiron unfi'firitiosiiin). 

A lai’ge percentage of the earliest authors speak of cotton being used for 
quilts and mattresses, but are silent regarding its being spun and woven. Ktesias Quilting-cottons, 
would appear to have been the first European who observed the spinning and 
weaving of the Natives of India, but his description does not necessarily denote 
cotton as the fibre. Theophrastus (350 b.c.) gives us the fii’st definite conception pirst 
of Indian cotton cultivation. He says {Hist. PI. (ed. Schneider), iv., oh. 4, 132), Description, 

“ The trees, from which the Indians make cloths, have a leaf like that of the 
mulberry ; but the whole plant resembles the dog-rose. They set them in the 
plains arranged in rows, so as to look like vines at a distance.” He then adds 
that cotton cultivation may be seen both in India and Arabia. Indian cotton- 
bearing plants set in rows necessarily involves cultivation, but it would be equally 
applicable to the perennial as to the annual plant. The comparison to the dog- 
rose, with its open lax branches, however, brings to mind the perennial roji of 
Gujarat rather than the small compact bush of the ordinary annual cotton. 

(See below, under Roji, p. 581.) 

Pliny tells us that cotton {carbasa) wfas in Tylos called Gosaympinea. He 
does not state whence he derived that information, but curiously enough by 
modern botanical ivriters that word has become the generic name for the cottons 
{Gosaypimn). In the Periplus of the Erythrcean Sea (63 a.d.) we have the first The First 
commercial mention of Indian cottons. The raw cotton, as also the Indian Definite 
cotton manufactures, were conveyed by the Arabs from “ Patiala, Ariake and indiaToottoa 
Barygaza ” (the modern Broach) up the Red Sea to “ Aduli.” The Indika of Trade. 

Arrian, a work compiled (150 a.d.) from Nearchus, Megasthenos, Strabo and 
Eratosthenes, as also other early Greek travellers, was professedly intended to 
supersede the inaccurate account of India given by Ktesias. After narrating 
the particulars above mentioned, Arrian adds that the cotton of India is whiter 
and brighter than that of any other country. Thus by the beginning of the 
Christian era we have a fairly vivid glimpse of India as a cotton-growing and 
cotton-manufacturing country. Stein {Ancient Khotan, 1907, 374, 412, 430, 442, 
etc.) mentions that cotton cultivation is very largely pursued around the modern 
Khotan, and in other passages he refers to fragments of cotton garments, etc., 
found in the ruins of the aaieient city, which must bo accepted as dating from Oldest Actual 
the 3rd to the 8th century. These are doubtless the oldest authenticated examples Samples, 
of the Central Asiatic cotton industry at present loiown. 

The simple reference to a fibre or textile, under such names as kdrpdsi, katdn, 
linon, carbasua or Gosaypion may be of no historic value whatever. It has to 
be shown that the word used had the same signification then as to-day. Many 
illustrations might, in fact, be given of the confusion that prevailed regarding the 
separate recognition of the chief textiles of the world, down even to the 17th 
century. In Manchester, for example, a particular texture of goods," woven of 
wool, was in 1590 sold under the name of “ Manchester Cottons.” In 1664 the 
dispute between Sir Martin Noel and the Bast India Company as to whether 
“ Calico was linon or no ” became acute, and that controversy shows how very 
reluctantly the name “ cotton ” was in England accepted as indicative of a dis^-- 
tinct fibre. 
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THE COTTON PLANT 

There is, however, every reason for believing that the Arabs laiew of cotton 
and wore cotton garments before the present era. Unhappily no writer can be 
discovered who effectually bridges over the gap between the period of the Periplua 
and that of the physicians who wrote in the 7th to the 10th centuries. Serapion, 
an Arab medical writer (who lived about 850 A.D.), quotes several earlier Ai*ab 
authors, among whom Ibn Hanifa,he says (speaking of Kelbe), described the cotton 
as growing there on trees which lived for twenty years but attained their best 
bearing condition about the ninth year. Renaudot gives a translation of the 
journal of an Arab (Sulaiman) who visited China and India in the 9th century. 
The original Arabic MS. bears the date 1173, and was translated in 1718 by 
Renaudot, and again in 1845 by Reinaud into French ; but there is an English 
edition dated 1733. Speaking of the town of Calicut, ho says that “ garments 
are made in so extraordinary a manner that nowhere else are the like to he 
seen. They are for the most part roimd and woven to that degree of fineness 
that they may be drawn through a ring of middling size.” Sulaiman also makes 
special mention of the fact that the Chinese, rich and poor, were seen to be dressed 
in silk, but he says nothing of cotton in China. It is one of the many surprises 
met with everywhere in the study of the world’s production and trade in cotton, 
that the plant was not cultivated in China for its fi.bre until the 13th century. 
In the 6th century we read of the Emperor Ou-ti having possessed a robe of cotton 
that he held in much esteem. Towards the end of the 7th century cotton was 
an ornamental shrub in Chinese gardens. Mayer says that it was not until about 
1000 A.V. that the plant was fully introduced into China, and this view is accepted 
by Bretschneider. There was apparently in China (as in Europe) much opposition 
to the introduction of cotton as a textile. 

Marco Polo (who travelled through a large portion of Asia in 1290 a.d.) refers 
to the production and manufacture of cotton inPersia, Kashgar, Yarkand, Khotan, 
Gujarat, Cambay, Telingana, Malabar, Bengal, etc., but is absolutely silent on 
these subjects in connection with China. Speaking of Gujarat, he says the cotton 
trees are of great size and attain an age of twenty years, but he adds, when 
of that age the cotton is only used to quilt or stuff beds. Referring doubtless to 
Masulipatam, he says it produces specially fine “ buckrams ” (muslins) and 
chintzes. The Rev. E, Terry, Chaplain to Sir Thomas Roe’s Embassy to India 
in 1615, speaks of the cotton plants near Surat as growing for three or four 
years before being ujwooted. The cotton plant seen by Rheede in Malabar, 
during 1686, he describes as a shrub 10 to 12 feet in height, found growing in 
sandy places — he does not say cultivated. 

Turning now and very briefly to Egypt. Pliny, in his account of .Ethiopia, 
speaks of the portion that borders on Egypt having cotton plants that afford a 
more woolly fibre than is customary and as possessing exceptionally large pods. 
Yates {Text. Antiq., 1843, 334-64), commenting on that passage, observes that 
the plant referred to may have been avinnuwiu. He further says that cotton 
was not grown in Egypt proper during ancient times. In support of that view 
he affirms that the MS. copies of both Pliny and Julius Pollux (a century later 
than Pliny), that have been cited as upholding an ancient cultivation, have had 
that interpretation put upon them through marginal annotations which were 
made about the 14th century a.d. being taken as parts of the original text.^' He 
accordingly maintains that cotton was first ciiltivated in Egypt about the 13th 
or 14th centuries, and in support of that opinion mentions the fact that the Arab 
physician Abdnllatiph, who visited Egypt in 1200 A.D., and piiblished a list 
of the plants he saw, makes no mention of cotton. Further, Yates points out 
that the ancient paintings and sculptures of Egypt, while they show flax CTiltiva- 
tion and purification of the fibre, give not the slightest indication of cotton. And 
tlois view is confirmed by Prosper Alpinus {De PI. Mgypti, 1592, 29), who makes 
the significant observation that the Egyptians in 1692 imported cotton for their 
o\vn use from Syria and Cyprus, and only cultivated in their gardens, as a curious 
and ornamental plant, the Gosttyphnn which he figured and described, viz. 
r#. tii'horenm . He adds, however, that the Arabs make webs of that cotton which 
they call Forskal (PI. JBg. Arctb., 1775, 125) indicates two forms of cotton 

met with by him : Q. nibrum, which he says was known to the Arabs as oth, hadice, 
or odjas (from the description given, the plant indicated was very likely to have 
been avhoveitm, Linn.) j while his second species (which he calls O. arhorevm) 
answers fairly closely to fierhaeeum. [Of. Adler and Casanowiez, Biblical 
Antiq., in Ann. Rept. Smithsonian Jnst., 1896, 1005.] . 

It is thus very remarkable that the accounts given by the earlier authors 
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regarding Indian and Egyptian cottons almost all point to perennial, not annual 
plants, and so persistently as to suggest that the annual stock may have been a 
subsequent discovery obtained very possibly from Arabia. 

In the 9th century Sicily was taken by the Saracens, and according to Abu 
Zacaria Ebn el Awam (Banqueri, transL, ii., ch. 22, 103) they at once introduced 
the cultivation of cotton. Erom the account given of the methods of cultivation 
the plant must have been the annual stock, now known as ft', heviuifetim. In 
the 10th century the Muhammadans carried the self-same cotton plant (as I 
take it) across the Mediterranean to Spain, and for three centuries thereafter 
Barcelona had a flourishing cotton industry. There would thus seem no doubt 
the plant disseminated by the Muhammadans was ft. Uevinuftium, the species 
presently cultivated in the regions indicated. Where they obtained that plant may 
be a matter of uncertainty, but to-day the centre of its area of cultivation might 
almost be given as the northern tracts of Arabia and Mesopotamia, where it stands 
every chance of being indigenous. There is no doubt, however, that the Levantine 
(not the Indian) plant was closely associated with the early Saracens ; their re- 
ligion, their cotton and their sugar might be spoken of as the triple agents of their 
civilisation. As a cultivated plant, that cotton was carried by them to Constanti- 
nople, and very possibly through Turkey, Asia Minor, Armenia, Km’distan and 
Mesopotamia to Persia, if not even to the frontier of India. So also they in time 
may have conveyed it to Egypt, in connection with their Baghdad trade, which 
on the conquest of Spain went via Alexandria. But before passing away from 
this subject it maybe added that there would seem no doubt a limited culti- 
vation of cotton had been established in Crimea and South Italy some short 
time prior to the European conquests of the Saracens, so that it is just possible 
it may have existed, if it was not indigenous in some of the islands of the Medi- 
terranean, prior to the knowledge of its utilisation as a textile, just as the tea 
plant existed in Assam prior to its being brought from China by Gordon and 
Fortune. It is not surprising, therefore, that Dioscorides should make no mention 
of cotton. The cultivation of ft. herhneenm in time, however, was diffused 
throughout the countries bordering both shores of the Mediterranean, and a cotton 
trade was established which held sway for several centuries. 

It may perhaps suiiice for the purpose of this work to indicate very briefly the 
chief historic facts in the rise and present position of the cotton production and 
trade of the New World and of the cotton manufacturing enterprise of Great 
Britain. The earliest mention of the English cotton trade appears to occur in 
a little poetic work entitled The Politic of Keeping the Sea, This is given by 
Hakluyt in his Voyages, etc. (i., 213), and was apparently originally published in 
1430. The merchants o|, Genoa are spoken of as carrying silk, pepper, woad 
and cotton to England, and as taking back woollen goods. It is thus probable 
that at an even earlier date than indicated England procured cotton from the 
Levant, since the fibre is spoken of as an ordinary commodity. In 1492 
Columbus discovered the West Indies and America. The Spaniards on their arrival 
in the New World found cotton being cultivated and manxifaotured, from the 
West Indies to Peru and from Mexico to Brazil. In 1498 Vasco da Gama sailed 
for India round the Cape of Good Hope. The success of that expedition gave 
to Western Europe a direct route to India, and struck a severe blow at the com- 
mercial supremacy of Venice and Genoa. “ Thus previous to the discovery 
of America and the West Indies and for some time afterwards, England, and 
probably all Europe, were supplied with cotton from the Levant” (Milburn, 
Or. Oomm., 1813, ii., 279-82). Down to the close of the 16th century England 
obtained her cotton (a small demand) from the Levant, and her supplies of 
Indian cotton goods via the Mediterranean ports. As late as 1641 we read that 
“the town of Manchester buys cotton- wool in London, that comes first from 
Cyprus and Smyrna.” The supply, if any, from the West Indies must accord- 
ingly have been very insignificant. The early historians of Brazil affirm that 
a cotton plant was found indigenous there, and that the Natives made use of 
it to supply the cotton of their simple needs. In Bahia it must have been c\ilti- 
vated, however, since De Souza speaks of it (1670-87) as cleaned with the hoe, 
two or throe times a year. Pizarro in 1522 found cotton in Peru, and it has 
since been reeo^iised in the ancient tombs of that ooimtry. De Vica is re- 
ported to have discovered, in 1636, a wild cotton in Texas and Louisiana. Thus 
then, when first made Icnown to Europe, the American continent, as also the West 
Indies, possessed not only a cotton industry but both wild and cultivated cottons, 
iiidependent of those of the Old World, But we know nothing for certain of 
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the species of American cottons until approximately two centuries after their 
original discovery. 

The first attempt to grow cotton in the United States was in Virginia: It 
was not, however, until the second decade of the 17th century that systematic 
cultivation was organised, and then from seed obtained both from the Levant and 
from the West Indies. It took nearly a hundred years from that date before the 
plantations became of national importance, but the seat of the industry gradually 
shifted south and west. England began to manufactm'e cotton about 1635, and 
continued to draw on the Levant for her supplies of the raw fibre. An outcry 
against the imports of Indian cotton goods began to be raised in England. Marc- 
graf (who died in 1644) speaks of the cotton seen by him in Brazil as having the 
seeds miited together — the condition we now call Iddney-cotton. According to 
Samuel Wilson, Smyrna and C 5 rprus seed, by the close of the 17th century, had 
been successfully acclimatised in Carolina. 

The 18th century opened with repressive legislation passed by the Britisli 
Parliament against Indian, calicoes, but witnessed the imports by England and 
Scotland of raw cotton amounting to 1,000,000 lb. Cotton was raised in Gleorgia 
from seed supplied from Chelsea by Philip Miller (the original stock of the green- 
seeded plant now loiown as G. hifsutHnt). In 1782 muslins were first made in 
England, and in that year South American or Brazilian cotton began to be 
regularly received. Two years later a ship which brought eight bags of cotton 
fi*om America to Liverpool was seized on the gi'oimd that so much cotton could 
not have been produced in the United States. In 1786 the green-seeded cotton 
was in the States the most largely grown of all lands, bxrt in that year the black- 
seeded or Sea Island cotton was introduced from the Bahamas. 

Through Patrick Walsh, Pernambuco cotton was successfully introdixced 
into the United States in 1789. Dr. Hove was sent to India to study the Indian 
cotton trade and Indian cotton plants, but his mission was resented by the East 
India Company, and his report was not published for sixty years after his return 
to England, Shortly after the date of Hove’s visit the East India Company 
commenced, however, a series of experiments with a view to improve the quality 
and increase the quantity of cotton produced in India. Up to this point England 
obtained her supplies of raw cotton from the Levant, India, the West Indies and 
South America, the finest qualities being .spoken of as coming from Sxirinam and 
Gayeime, The century closed with the exports from the United States to England 
at 9,532,263 lb. and from India at 729,643 Ib. 

The 19 th century opened with the cotton crop of the United States being 
returned as 48,000,000 lb., contributed as follows ; — South Carolina, 20 million ; 
Georgia, 10 million ; Virginia, 6 million ; North Carolina, 4 million ; and Ten- 
nessee, 7 million pounds. The exports from that crop to Great Britain were 
20,000,000 lb. Total consumption of raw cotton in Great Britain came to 
34 million pounds, the supply from India being million pounds, or Just one- 
third of the quantity drawn from the new area — the United States of America. 
The first Indian cotton mill was built near Calcutta in 1818, and the first of the 
Bombay series in 1851. Improvements in bleaching, dyeing and cylinder print- 
ing soon placed British calicoes in a position to hold their own against similar 
goods from any other part of the world. Resist printing was introduced by Sir 
Robert Peel. The Sea Island cotton raised at Hilton Head, South Carolina, 
fetched the highest price then known. Mexican cotton-seed was introduced 
into Mississippi by Walter Burling, and by crossing with the existing plant was 
supposed to have improved the quality of the cotton very greatly. Mention, so 
far as I can discover, has never been made of any of the indigenoxis cottons of the 
States (if such existed) having been grown by the colonists. They grew first 
Levant cotton, then Miller’s green-seeded cotton, and finally Sea Island cotton. 
Which of these was crossed with Mexican has not been stated, but presumably 
the green-seed, and this hint should bo of value. 

Cotton cultivation was systematically prosecuted in Egypt about 1821, and 
rapidly obtained a position in quality of staple second only to that of the States, 
but there is very little information as to the original stock or of the subsequent 
stages in the production of the better races now met with in that country. The 
year 1825 witnessed ruinouB speculation in cotton. From 1829 to 1841 the East 
India Company made strenuous efiorts to improve the Indian staple. Large 
sums were spent in the form of awards, and ten experienced cotton-growers 
were procured from the Southern States of America with a view to establish 
tho cultivation of New Orleans cotton. Excepting in Dharwar, failure xvas the 
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only result, and the subject was allowed to drop from public attention. 

In 1841 cotton, yarns were in Manchester spun up to No. 460’s, and the United 
State.s rapidly obtained a monopoly of the market in raw cotton. In 1850 the 
imports into Great Britain -were 664 million pounds of raw cotton, and her exports 
of manufactured cotton goods were valued at £28,000,000. About this time a 
scheme was formulated in England to raise a sum of £20,000,000 to be expended 
in India dming five years, in measures calculated to forward India as a cotton- 
producing country. The outbreak of the Mutiny put an end, however, to these 
negotiations. Commenting on the efiiect of the American Civil War and the 
Great Cotton Famine of 1862-6, Dabney {The Cotton Plant, U.S. Dept. Agri. 

Bull., 1896, No. 33, 14) very truly observes, “ Probably no equally great industry 
was ever more completely paralysed or had its future placed in greater jeopardy 
than cotton-growing in the United States during the war of 1861-5.” In 1863 
a Cotton Conomissioner was appointed for Bombay, and the year following for India’s Cotton 
Berar and the Central Provinces. Cotton farms were established under these Commissioner. 
Commissioners. The Bombay Cotton Frauds Act IX. of 1863 became law, but 
it is generally believed it did more harm than good and was shortly after re- 
pealed. For the ten years ending 1859 Great Britain imported an average of 
2,318,575 bales of cotton (each 400 lb.), and of that amount India supplied 
405,291 bales. But the ten years ending 1869, wliich included the troublous 
times of the American war. Great Britain imported an average of 2,736,661 bales, 
of which India supplied 1,282,172 bales — the record year being 1866, when India 
furnished 1,847,759 bales. Thirty years later (1899) Great Britain took 4,065,617 
bales, of which India fm-nished only 77,297 bales ; but in 1903 the Indian portion 
slightly improved. Great Britain having taken 203,650 bales of Indian cotton. 

The immediate response made by India during the cotton famine shows 
her capabilities, but as in the United States, so in India, the demands of her own Capabilities, 
mills had become a controlling factor in the amount available for export. But 
the 19th century closed with India, instead of exporting cotton goods, having 
become the largest single market for English manufactmed cottons — its demands 
for British cotton goods having been just under £20,000,000. 

The 20th century may be spoken of as characterised by a new featm’e, namely, A New 
the rise of Continental, American and Indian cotton-manufacturing enterprise Phase, 
seriously threatening the supremacy of England in the cotton markets of the 
world. The Tariff Commission’s Report of June 6, 1905, may be said to have 
been written with a view to establish this new phase. From that publication 
the following may be abstracted: — In 1876-80 the annual consumption of 
cotton in the United Kingdom exceeded that of the Continent by 2,030,000 cwt., 
and that of the United States by 5,070,000 cwt. ; in the period 1901-4 the 
annual consumption in the United lUngdom was 8,020,000 cwt. less than on the 
Continent, and 2,950,000 cwt. less than in the United States. 

For further particulars of historic interest the reader should consult the 
chapter below on Indian Trade in Cotton. \Cf. Donnell, Hiat. Cotton, 1872 ; 

De Candolle, Orig. Cult. Plants (Engl, transl.), 402-11 ; Brarmer, Cotton in the 
Empire of Brazil, in U.S. Dept. Agri. Miac. Bull., 1885, No. 8 ; Nasmith, In- 
augural Address, delivered 1896 (reprinted), Ind. Text. Journ. ; Handy, Hist, 
and Oen. Stat., xaDshn&j, Cotton Plant, ; aim Bibliography of Cotton, 

7. c. 423-33 ; Eckardt, Der Tropenpfianzer (suppl.), Feb. 1906, vii.] 

//. THE CULTIVATED AND WILD COTTONS OF INDIA. 

(A) PUZZY-SEBDBD COTTONS OF THE OLD WORLD. 

G. Stoeksii, Mast., FI. Br. Ind., 1874, i., 346 ; Watt, Wild and D.E.P., 

Cult. Cotton PI. of the World, 1907, 73-7, t! 6 ; hiraguni kdpas. This very , 

interesting wild species is found near Karachi, India, and across the 
Persian Gulf, on the Dhofar Mountains of South-East Arabia. 

There would seem little doubt that the writei’s who have supposed this to 
be the wild condition of o. her-haceunt , Unn„ are in error, but not more so than 
those who have taken it for a naturalised and degenerate state of some American 
species. Moreover, no one would appear to have demonstrated by actual ex- 
periment the forms, if any, that have resulted from using o. stocksn in 
hybridfeation with other species, hence its influence on the Indian cultivated 
cottons must be accepted, for the present, as purely imaginary. D E P 

G. hepbaeeum, Linn., 8p. PI., 1753, ii,, 693 (in part) ; Parlatore, iv., 26-30. 
Sp. dei Cot, 1866, 31-6, t. ii. (in part) : Todaro, Rela-z. Cult, dei Cot, Levant 
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131-40, t. iv., fE. A— e ; Aliotta, Biv. Grit. Gen. Goss, 1903, 66-76 (in 
part) ; Watt, Z.c. 155-63, tt. 24-5. Syrian, Levant, Arabian and some 
of tbe Short-staple North American Cottons. 

HaMtat — ^Probably indigenous to North Arabia and Asia Minor. Not known 
to exist as a wild species ansnvhero. It occurs in the Mediterranean regions 
(Sicily, Malta, Greece, Crete, Cyprus, Algiers, Turkey), in Syria, Mesopotamia, 
Armenia, Persia, Afghanistan, Baluchistan, in the North-West Frontier Province 
of India, and in the northern portions of the cotton area of the United States 
of America. It may, in fact, be described as a warm-temjjerate species, and is 
at least one of the plants that yields, or formerly yielded, the so-called “ Short- 
staple American Cotton” of commerce. There is every reason for believing that 
it was the species first cultivated by Europeans, It was the bushy, cultivated, 
annual Qosaypium or Xylon first mentioned by botanical writers. Moreover (as 
already fully shown), the field plant of the Levant was the first commercial 
cotton of Europe, which, at an early date, was carried to the United States 
and there largely cultivated some time before the discovery of the other special 
races that ultimately drove it into a position of secondary importance. It was 
that discovery, in fact, that gave the States their supremacy and caused the 
area of production to move to the south and west. 

From the practical standpoint it is essential, therefore, that a clear concep- 
tion be obtained of the plant which in all probability was the species that first 
attracted the attention of European manufacturers. Dr. Roxburgh — one of the 
most accurate of botanists — described and prepared an MS. drawing of an Indian 
plant which he accepted as being hcrhacenm, Unn., but in that opinion 
he was in error, for, if any two cultivated species of ciomyiHum can be viewed 
as distinct, G. heriKieeutn , Roxb., and G. hevhtu'eum, Linn., are SO, As under- 
stood by Roxburgh, the Indian plant embraced Dacca Cotton {G. neffiectuw, 
Tod.), also the Berar and China Cottons {g. AUtnUiny, Meyen). It was apparently 
with the object of primarily separating the Indian country cottons from the 
Levant plant that Todaro formed his G-. iriahtianum. That species was 
founded on but one form {Oss. Sp. di Cot., 1863, No. 12, 47), but subsequently 
Todaro fell into the error of grouping several Indian plants with it. 

Cultivated Forms. — The forms of G. hcrbnveuni, Linn., that are deemed of 
greatest value are {a) those suited to cold countries, and (6) those in the United 
States that are so much hybridised with G. hirmitum that they are often 
accepted as grades of that plant. The large-leaved hairy states of this species 
require a much warmer climate than the sub-glabrous (and therefore more) 
typical conditions. Some of the recent writers, such as Cook {V.S. Dept. Agri, 
Bull., 1906, No. 88, 8), would appear, however, to go to an unnecessary extreme 
when they affirm, as Cook does, that “ the Upland type of cotton was recognised 
as a distinct species by Liimseus under the name g. hirsiitnui, but many sub- 
sequent writers have erroneously confused the Old World species G. hevhnaeuM, 
which is not cultivated in the United States, though often so reported.” It 
certainly was very largely cultivated prior to 1732, and for many years there- 
after, as the Upland Cotton, and I believe still survives, though mostly in a state 
of hybridisation with G. Mrmittnn. 

G. aptoopeum, Linn., Sp. PI., 1763, ii., 693 (excl. syn. Rheede) ; 
Todaro, Relaz. Gult. dei Cot., 1877, 176-80, t. 1a; Aliotta, Riv. Grit. 
Gen. Goss., 1903, 56-65 (in part) ; Watt, I.g. 81-91, tt. 7, 8. Tree Cotton 
of India and Africa, deo kapds, nurma, manua, hajwam, red namari, 
ram Jeapas, etc. 

Habitat. — A small tree or large shrub which has often been claimed as originally 
an African species, but few botanists have discovered it anywhere in what could 
be regarded as an indigenous habitat. It has been reported as wild in Upper 
Guinea, Abyssinia, and Upper Egypt. [Cf. De Candolle, Grig. Cult. Plants, 406.] 
Certainly so far as botanical publications are concerned it was figured and 
described by Alpinus as an Egyptian plant a hundred years before Plukenet 
wrote of it, “ Oossypium herhacevm maderaspatense.'" It is said to be met with 
in gardens {especially near temples) in Egypt, Africa, Arabia, India, but though 
much less abundant has also been found in China, Japan, Java and the 
Malaya. Lamarck (quoting Sonnerat, Mist. Voy., x., 460), speaks of it as growing 
plentifully in the plains of Macassar. So far as presently known, the arboreous 
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form (which may be called the typical condition) can hardly be said to be culti- 
vated as a source of fibre to-day, though according to Indian tradition it is the 
cotton that should be selected in preparing the Brahmanical string, and has 
often been affirmed was also the cotton specially used by the Egyptian priests 
in the construction of their robes. Many of the Arab writers speak of its fibre 
as spun and woven. The classic records of a “ tree-cotton ” carry us many 
centuries beyond the first mention of a herbaceous field crop, and what is 
even more curious still, most of the early writers on Indian cottons, such as 
Rheede, Terry, Rumphius, etc., describe and figure ‘’tree-cottons” (from 
admitted personal knowledge), but say absolutely nothing about herbaceous 
field cottons. 

Cultivated Forms. — I regard this species as embracing several fairly distinct Cultivated 
forms, some of which at least have been assigned independent positions by 
certain authors. But while in these a natural assemblage of characteristics is 
preserved, hardly any one feature is constant. Thus, for example, the flowers 
may be yellow, the leaves may be very considerably hairy, and the velvet of the 
seeds may be grey or brown. The more arboreous form occurs chiefly (so far 
as India is concerned) as an ornamental garden plant. When grown as a field 
crop a. urboreutu. may be either an annual or perennial, and in the latter case 
is generally sown in rows, being thus employed to shade more delicate annual 
cottons or other plants. Moreover', the agricultural forms are so much modified, 
very possibly by hybridisation, that they cannot be regarded as constituting . 
varieties— in fact, many of them are but climatic sports that lose their properties Climatic Sports, 
on being carried from one region to another. It may be accepted, accordingly, 
that in India at least the cultivation of fif. arboretim is quite as ancient, if not 
more ancient, than that of any other cotton. Some of the Indian races referable 
to this species (primarily) may be regarded as having derived from O-. arhot'ettm 
the soft silky character of their flosses, while the length and strength of their 
staples have come from the other ancestral elements. In others a strain from 
G. arborewn would soem to have been sought on account of the strength thus 
imparted to withstand seasonal climatic changes — the plant for the most part 
becoming a hardy perennial. 

There are many cultivated states of this species found all over India, Egypt 
and Africa. As already explained, these manifest a constant tendency to throw 
back towards the arborescent condition with dark purple flowers, whenever they 
are allowed to become perennial or to be naturalised. The following are some 
of the more remarkable varieties or cultivated races of this species : — 

Var. sangmnea, M'aw, l.c. 91-5, t. 9; O. sanguineum, Hasak., Oat. Hort. Red- 
Boy., 200 ; Todaro, Eelaz. Cult, dei Cot., 1877-8, 179, 1. 1. This form is rarely met flowered 
with in India, though frequent in Africa. A red-flowered herbaceous field cotton Cotton. 


was, however, at one time common in India, and is occasionally still met with in 
Oudh. Buchanan-Hamilton, who gave special attention to the sub j eet of the Indian 
cottons, did not apparently preserve a specimen of G. arboreinn proper in his 
herbarium. Sets of his plants are to be seen in the Kew, the British Museum, 
the Walliehian and more especially in the Edinburgh herbaria, and among these 
may be discovered admirable samples of a red-flowered herbaceous plant which 
botanically is derived almost immediately from G, arboreutn, with possibly 
a strain of G. Xaniung. Of that plant Buchanan-Hamilton has recorded the 
following observation: — “ iVo. 1549, O. nigrum, vide Gomtnmt. meum in Hort. 

Mai. p. primam. var. (a) rubicundum ; G. indieum, Willd,, Sp. PL, iii., 803 ? 

Colitur ubique in India vulgaiissima.^’’ Now if the plant shovm by that specimen 
was cultivated everywhere in India and very common in 1808, it must, I fear, 
be spoken of as very nearly imknown to-day and its place taken by a multitude 
of forms of yellow-flowered plants considerably more remote from G. arhorenm, 

Linn. Of these may be mentioned : — 

Var. neglecta, watt, l.c. 95-108, tt. 10-12 ; O. neglectum. Tod., Eelaz. Cult. Bengal 
dei Got., 1877, 169-75 ; Cudu Pariti {Ahea Malaharensia), Eheede, Hort. Mai., Cotton. 
1686, i., 55, t. 31 ; G. herbaceum, Eoxh., FI. Ind., iii., 184 ; also Dacca Cotton 
M8., plate in Kew; G. virideacena, Buch.-Ham. MS. ; G, herbaceum, Maxwell 
Masters, FI. Br. Ind., i,, 346 (in part) ; Q. herbaoeum, Duthie da Fuller, Field and 
Garden Crops, 1882, i., 75-8, t. 18 ; G. arhoreum, Engler Prantl, Pfianzenfam., 

1895, iii,. No. 6, 52, f. 25 (after Pari) ; ' G. negl&ituvn, Subbiah, Bull. Dept. Agri. 

V.Prov., 1901, No. 15, 26, t. 1. Bengal Cotton, belatU, vilayati-Khandesh, kateli, 
mathi, jari, etc., etc., and is the okra of American writers. 

Habitat. — A large pyramidal bush, chiefly grown as a field crop. Cultivated 
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throughout Bengal, Assam, and the United Provinces, less abundant in South 
India and Burma, distributed by cultivation to Africa, the West Indies and China. 
The names given to this plant, and the traditions of the people of India regarding 
it, suggest its having originated in the drier tracts of the Gangetie basin. Be- 
cently it has been carried to all the regions where the perennial cottons (pre- 
sumably of sranhing Origin) formerly prevailed, and the craving for a short 
cheap staple has even seen its attempted cultivation in Gujarat and Kathiawar — 
the home of what may be characterised as the long-staple cottons of India. 

In point of historic sequence, the earliest botanic reference to this plant would 
appear to be that in the Hortus Malabaricus (1686), thus associating it with India, 
the headquarters of its present-day cultivation. Bheede speaks of it as a shrub 
10 to 12 feet in height, found growing in sandy places. But as if to remove 
the possibility of its being supposed to be a. arhovetim, he carefully describes 
the long, narrow segments of its smooth, soft leaves, and then adds that the 
flowers are pale yellow with purple claws and the seeds have a white to grey fuzz. 
Buchanan-Hamilton, who wrote a commentary on Bheede’s great work in 1822, 
and had himself visited Malabar, observed that so far as he had seen in that 
district, cotton was raised (as Bheede had described it) by the Natives in the 
form of small trees planted in corners of gardens and not in fields, nor was the 
cotton for sale. But Buchanan-Hamilton, imfortunately, had come to the 
conclusion that all the cultivated cottons of India were mere races that differ 
from each other vastly less than do the varieties of the cabbage. He thus did 
not allow himself to realise that even accepting so restricted a botanical view, 
they might still be of great agricultural and commercial value, and therefore 
worthy of separate recognition. Accordingly, he omitted to add that the cotton 
of Malabar might be described as a perermial state of the self-same plant to which 
he had at one time assigned the name G. viridescens. On the other hand, Box- 
burgh, commenting on Bheede’s Oiidu pariti, observed that he could not bring 
himself to believe that it was cf. arhoretttn. The fact that it was a small tree 
and thus a perennial precluded him apparently from assigning it its true position 
along with the “ Bengal and Dacca Cottons,” to which he most unfortunately 
gave the name G. herbaceum. 

The cultivated races of this plant Icnown to exist in India are very numerous 
and much diversified as to yield and merit of staple. Perhaps the most significant 
feature of the story of this variety is that while to-day it affords the most inferior 
grades of Asiatic cottons, at one time it seems to have yielded several superior 
staples. Of these may be mentioned the much-talked-of Dacca cotton. 

Var. assamlca. Watt, l.o. 108-12, t. 13 ; Darrah, Note on Cotton in Assam, 
1885 ; Middleton, Agri. Ledg., 1896, No. 8, 19-20 ; G. oernuvm, Todaro, Oss. 
Sp. di Cot., 1863, 31 ; Garo Hills Cotton, kil or borkapah (large cotton), khungi 
deva, etc. . 

This very remarkable cotton might fairly well be described as an extreme 
form of uai-i nagienta. It is raised as an annual crop by the people of the Garo 
lulls, who use it in the fabfication of a peculiar kind of blanket, which is formed 
by rows of tufts of the wool placed by hand across the fabric and bound in that 
position by the weft being forced home on each such row. Whether this peculiar 
textile suggested the selection that has resulted in the production of the Garo hills 
long-boll cotton, it is difficult to say. Certain it is that when carried to other parts 
of India the plant throws off most of the characteristic features above indicated 
and becomes a large form of oar. ne.giee.ta, or perhaps rather of var. vooea. 

Var. rosea, Watt, l.o. 112-4, t, 14; Q. roamm. Tod., Belaz. Cult, dei Cot., 
164-8, t. 2 ; Nurdki Cotton, Middleton, l.o. 11 ; G, roaeum, Qammie, Ind. Cot,, 
1905. The varadi, hatil helati, nimari, banzai (Sylhet), and nurdki (Bengal). 

This is in reality but an extreme form of arhofeam, Linn., uar. negteefn. 
When shown a typical example of this plant by itself (such as Wight’s No. 213 
from Coimbatore) there is little difficulty in admitting it to a varietal position. 
But when the study is extended to the cotton fields it is found that the tran- 
sition into the ordinary form of uar. negieefa is so gradual and continuous that 
it is impossible to separate the two. In fact, the so-called acclimatised Garo 
hills cotton of Nagpur might even more accurately be described as the present 
plant. The cultivators of India, being familiar with the normal condition, had 
brought to them this robust and hardy plant with its small pink-coloured 
flowers and large bolls, and they at once gave it distinctive names, such as those 
mentioned above. It is the most inferior of all Indian cottons, though the most 
prolific yielder. 
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The advance of the varadi cotton across India might be said to have been Prolific 
some few years ago regularly chronicled from district to district and hailed as Low-grade, 
a treasiiro by the advocates of low-grade cottons, while viewed as a calamity 
by others. Middleton says : White-flowered cotton is a dangerous rival to 
the finer varieties. By nature it is made to supplant. When brought to a 
now district, instead of pining as most exiled cottons do, it develops all its best 
properties, grows robust, mat-ures early, is prolific and so wins the favour of 
the cultivators ; once established, it begins to degenerate, joins company with 
the worst of the native varieties, and forms the mixed growths that constitute the 
bulk of the ‘ Bengals ’ of commerce.” 

It is most curious that the name vilayati, often given to this as also to other Hybrid 
robust races of Ci. avhavewn, oar. nttyieeta, should have begun to be used in seat to India. 
Khandesh and Berar about the very time that the record exists of Major Trevor 
Olarke having supplied seed of a cross he had effected between the Garo hills 
cotton and Hinganghat. It is thus fairly certain that one of the first serious 
efforts to improve the Indian stock gave to the cotton growers of that country 
their most prolific though most inferior staple-yielding plant. 

G. Nanking, Meyen, Reise, 1836, ii., 323; VerTi. der Gartenb. der 
Pj'ewss, xL, 258, t. 3 ; Watt, Z.c. 114:-24, 1. 15.; 0. Ca'pas, Rumphius, iv.,29. 

Herb. Amb., 1750, iv., 33-7, t. 12 ; G. indicum, Lamh, Encycl., 1786, ii,, 

134 ; G. herbaceum, Roxb., FI. Ind., 1832, iii., 184-5 {mr. China Cotton ) ; ^ 

G. herbaceum, Pari., Sp. Cot, 32 (in part) ; G. Nanking and G. indicum,, 

Todaro, Relaz. Cult, dei Cot, 147-52, t. iii., f. 1; G. herbaceum, var. lana 
rufa, Aliotta, Riv. Grit Gen. Goss., 1903, 71. The Siam, Chinese and 
Japanese Cottons of commerce. 

Habitat. — An annual or perennial bush with delicately formed and often 
purple-coloured twigs ; cultivated in China, Japan, the Malaya, Siam, Burma, 

India, the North-West Himalaya, Persia, Central Asia, Celebes, Upper Egypt 
and Africa (doubtfully in Madagascar and Arabia). No person has recorded the 
discovery of the wild state of this protean species, and yet its specific character- 
istics are so constant with many of the cottons, within a large part of the areas 
indicated, that the separation of the assemblage, from <#. hei^hacenm, «?. «r- 
bore^nm., and G-. obiusifoUntn, not only meets a commercial necessity but coincides 
with many historic facts of importance. 

Trigault (1615) says that cotton grows in great abundance but is not in- Early 
rdigenous to China, in fact was introduced (? from Egypt) about four hundred Records, 
years before bis time. Dampier {Voyages, 1691) speaks of having seen a 
small cotton plant on an island near Formosa. One of the most interesting 
of the early writers on Chinese Cotton may be said to be Barrow {Travels in 
jQhina, 1806 (2nd ed.), 550-7, 560). He tells us that the beautiful coloured cotton, 
known in commerce by the name of the chief city Nanking, was exported, the 
Chinese purchasing in exchange the cheaper white cottons of Bengal and Bombay. 

It was, he remarks, planted in rows and grew for three years, thereafter being 
uprooted and the fields prepared for other crops. VoTtxme {Three Years^ Wander- 
ings in China, 1847, 264) explains that the hahhi or Nanking cotton was a mere 
sport from the common white cotton of China. 

Economically <n. Xunhing is, at the present day, doubtless much more Baoes. 
valuable than oar. finnguinca or- any of the other «. at-boreum forms. More- 
over, some of the «f. series display characters of far greater interest 

than the mere length of the corolla (which Todaro lays stress on), and they might, 
in fact, be broken up into several varieties or distinctive races. Thus, for ex- 
ample, Bretschneider’s specimen has the seeds black and almost devoid of 
an luider-velvet — a character which brings to mind the naked black-seeded 
so-called indigenous cottons of South India (see below), but it is highly probable 
that both these may have to be rejgatded as indicating hybridisation with 
one of the naked-seeded forms. So again, some of the Indian examples of this Hybrids. 
Species have purple flowers, others yellOv^ with purple blotches, and in still 
others the flowers are pale yellow with a purple ' tinge on the extremities of the 
petals. A range of variability such as i^at cah be best accounted for on the 
■assumption that the assemblage embraces many cultivated races, of which each 
very possibly owes its peculiarities largely to hybridisation. 

Cultivated Porais. — It would be rash to (in the present state of know- Varieties. 
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ledge) that the special cultivated states to which may be referred 

constitute definite varieties that can readily and invariably be separated from 
each other. The point of importance is that within certain fairly well defined 
areas there are commercially and agriculturally distinctive cottons that would 
appear to be states or races of G. Nanking. A detailed acquaintance with the 
cultivated cottons of Egypt, China, Japan, Siam, the Malaya, etc., will in the 
future doubtless suggest varietal or racial groups, in amplification of the Indian 
series here dealt with : — : 

Var. rubicunda, Watt, l.c. 126-8, tt. 17, 18; G. ruhicunda, Boxb. MS. ; G. obtusi- 
folium, Burhill (in part), Mem. Dept. Agri. Ind., i.. No. 4. This was formerly a 
much more important plant than it is to-day. It occurs occasionally here 
and there over the hotter parts of India. Hove, who studied the Indian 
cottons in the field during 1787, wrote of Cambay, on November 6, that the 
cottons were then in full bloom with scarlet flowers and quite another species 
from the yellow-flowered bush grown at Diroll in Broach. “ On my journey,” 
he continues, “ to Kerwan in Cambay, for the space of sixteen miles, wherever 
I cast my eye, I could see nothing else but cotton plantations. Where the soil 
consisted of a heavy clay those districts were planted with the yellow sort, and 
those which consisted of sand, or were situated higher from the adjacent ground, 
were planted with the red species.” He then gives particulars of the method of 
propagation, more especially the pruning of the perennial plants. Pruning as 
a system of improving staple is alluded to by many of the early travellers. At 
Desberah in Broach, Hove was told, the red cotton was known as dym nerma 
capasa. One of the most remarkable features of Hove’s accoimt of the Bombay 
ootton cultivation, one hundred and twenty years ago, is the stress he lays upon 
the necessity for free irrigation with yellow-flowered cotton, which in this respect 
differs, he adds, materially from the red. 

It is significant that all the best examples of var. rnhicnnati in the Kew,- 
British Museum and Edinburgh herbaria appear to have been obtained from 
South and West or North-West India. It might be described as a hybrid from 
G. Nanking or G. ofitnuifoiitim. Its place seems to have been taken in Madras 
and the Deccan, to a very large extent, and possibly quite recently, by the 
yellow-flowered bani and nadam cottons. 

Var. himalayana, Watt, Z.c. 124-6, t. 16. A herbaceous annual or biennial 
yellow-flowered cultivated cotton. , This is one of the chief forms grown along 
the Himalaya, and on some of the lower hills of India proper. It is generally 
called hagar or watni cotton. It seems probable that the Chinese and Japanese 
plant yields a superior staple to any of its Indian representatives ; on this account, 
and because the true G. Nanking has repeatedly been introduced into India (c/. 
Roxburgh), it seems desirable to separate the Indian from the Chinese plant. In 
the Indian form, the leaves are large and broad, the lobes triangular acuminate, 
and the base very often almost cordate, while the whole plant is frequently very 
hairy — a departure from the type that possibly denotes hybridisation with 
G. obtUBtifoliwn. 

Var. Nadam, Watt, l.c. 128-31 ; Capaa, Bumphiua, Herb. Amb., iv., 33-7, t. 12 ; 
Middleton, Agri. Ledg., 1896, No. 89, 8 ; G. indioum, Gammie, Ind. Cottons, 1905, 6* 
pi. ix. In trade the cotton of this assemblage is often designated “ Coconada,” 
and besides nadam there are several other vernacular names that denote the series, 
such as yerra (red) also paira, hurada, etc. They are usually perennial, bushy 
plants, with dark-green foliage and deep-red coloured stems. The chief staple 
of Burma, the wa-gale, is an annual ; the iaa-m, according to Burkill, is akakhi- 
coloured wa-gale ; lastly, the wa-gyi is a perennial — they are all three states of 
this variety. 

I adopt the name nadam (or yerra) because it is that ascribed by the Natives 
of India to one of the most extensively cultivated representatives of the present 
series of cottons — the nadam (or paira or burada) cottons of South India. 
Middleton speaks of it as the roji of Madras, but he might also have added, or 
the bani of Central and Northern India. There is, however, a considerable 
range within even the nadama,. Generally speaking they are the inferior cottons 
of the Madras Presidency ; have often flowers pink in bud and turning reddish 
purple with age (hence called yerra cottons) ; they are sown either dming the 
north-east monsoon (September to November) or during the south-west mon- 
soon (from April to June), and occupy the land from three to five or more year's. 
They begin to bear in about nine months after sowing, and yield two harvests 
in their second year, viz. the one in September and the other in January. They 
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Baroda Perennial 
are mostly grown on red sandy or stony soils, very rarely on black soils. They 
are for the most part perennials, and as such attain a height of C to 8 feet ; 
they are accordingly largely cultivated as mixed crops, being grown iir rows 
through the fields or as hedges to protect other crops. 

Var. Bani, IVaH, l.c. 131-4; Middleton, Z.c. pi. iii. ; G. Jierhaceum, var. Jethi, D.E.P., 
Oa 7 nmie, l.c. 4, pi. iv. This affords the finest and most silky qualities of the iv., 88,129. 
cottons known in trade as the Oomras (Amraoti), the Hinganghats, the Hingan- 
Nagpnrs and Bihars. Under each of these there are usually two grades, ghat 
viz. the hani and the jari. The former grows on the higher and drier soils, Cotton, 
especially of the southern districts ; gives a fine silky floss but low yield. The 
latter is raised on the lower black soils of the northern districts ; gives an in- 
ferior staple of a woolly character but does so very profusely. Jari seems 
originally to have been simply a lower quality of bani, and produced possibly 
by crossing it with var. negleeta ; nowadays it is pure neuieeta. To the 
circumstance of Mnni being one of the races of the Chinese cotton plant is due 
its silky staple. The description of the shape of the leaves and colour of the 
flowers of this special form is almost precisely that given for TSudam, except that 
the leaves in the finest grades of bani are much larger, thinner in texture, more 
undulated and much more hairy. The bracteoles are usually very large purple 
entire, or with a few long pointed teeth. 

It is met with over a wide area, bears numerous distinctive names, and 
manifests a considerable range in quality of staple. It mingles with the xatinm 
cottons of the south and east, with the of the west, and with the JUma- 
layana cottons of the north. It is known in Bihar as jethi or desi (deshila) ; Local 
in Bengal proper it is bhoglla \ in Berar it has numerous synonyms such Manifestations, 
as tidki, judi ; in Hyderabad one of the best forms is that produced at 
Bhainsi ; in Southern Kathiawar it seems also to be known by the names 
oi mathio, tiffina, gangri, etc. It occurs in Berar, the Central Provinces, 

Bihar and the drier tracts of Bengal. It is essentially the best cotton met 
with on all the dry soils that have to be classed as second best in cotton- 
production. 

Var. Roji, Watt, l.o. 134-7. A perennial, bushy, yellow-flowered, cultivated Roji. 
cotton that might be described as specially prevalent in Baroda and Khaira. 

It is a tall much-branched shrub, often climbing in hedges 6 to 8 feet with 
straight ascending branches. When left to grow in the hedgerows roji becomes 
subscandent, the wool shortens and turns rufous-coloured, and the fuzz lengthens 
and becomes also red-coloured. If allowed to remain in the fields for more than 
three or four seasons the wool degenerates in quality and, as stated by the early 
authors, is then fit for upholstery purposes only. But Middleton observes, “Bo/i 
is markedly different from the annual cottons and does not. seem to hybridise 
with them.” 

One of the earliest and perhaps the most interesting direct allusions to this Early 
cotton is that given by the Rev. B. Terry, who accompanied Sir Thomas Roe’s I^eeords. 
Embassy to India {Voy. E.-lnd., 1616, 368). Speaking of the neighbourhood of 
Surat, he says : “ For their Cotton- wooll, they sow seed, and very large quantities 
of Ground in East-India are thus seeded. It grows up like small Rose-bushes 
and then puts forth many yellow blossoms. . . . Amongst that Wool they find 
seeds to sow again as they have occasion ; but those shrubs bear that Wool three 
or four years ere they supplant them. Of this Cotton-wool they make divers 
sorts of white Cloth.” This recalls at once the description of Indian cotton 
given by Theophrastus (.see p. 671). 

There is only one perennial cotton with yellow blossoms in Gujarat, and 
accordingly it seems safe to assume it was the plant to which Terry referred. 

Here, then, we have another indication that the perennial cottons were once 
upon a time more largely cultivated than they are to-day, if we are not justified 
in believing that the perennial cottons were the early condition, the annual plant 
a later product of greater skill in cultivation. Hove (170 years after Terry’s 
time) repeatedly alludes to perennial cotton seen by him — both red and yellow 
flowered — but he also gives a full account of the cultivation of the annual plant, 
and devotes special attention to what he calls a new method recently introduced. 

This may possibly point to the extended cultivation of the annual crop. But by 
the date of Hove’s visit the roji cotton had been assigned the secondary 
position which it has since held. Hove’s actual specimens are in the British ohaage in 
Museum, and it has to be admitted that they, could not be separated botanically Indian 
from any corresponding set of more recent date. But he has no sample of what stock. 
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could be called a high-grade hie nearest approach to that being a spoci- 

men that might be described as the wagria cotton of to-day. 

To conclude this account of the forms of a. Xanking, it may have been 
observed that I have not attempted to describe the races that might be men- 
tioned as examples of each of the great groups, Xatiani, and hima- 

t ay unit. But it is next to impossible to furnish descriptions that would be 
intelligible to persona who have not a personal acquaintance with the living 
plants. To the cultivators of India they are, however, often of considerable 
value. Into one or other of the varieties of «?. Xanhing have to be placed 
all the yellow-flowered perennial cottons with thick leathery, broad, flve-lobed, 
imperfectly cordate leaves, having three glands and large ovate acute, thick- 
toothed bracteoles. 
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G. olbtusifolium, Roxh., FI. Ind., 1832, iii., 183; Todaro, Relaz. 
Cult, dei Got, 1877-8, 129-30 ; Watt, l.c. 139-43, tt. 19, 20 ; G. herhaceum, 
AUotta, Riv. Grit Gen. Goss., 1903, 67. 

A shrubby very ramous plant with small leaves, having three, more rarely 
five, obtuse entire lobes, stipules falcate ; bracteoles entire ; capsule ovate, cells 
S-seeded ; seeds free, clothed with firmly adliering short greenish-grey down, 
imder a small portion of ash-coloured wool. A native of Ceylon, but not culti- 
vated. Flowered during the rains and cold season in the Botanic Gardens at 
Calcutta, where it was cultivated from seed obtained from Ceylon of a plant 
reported to be there wild. 

The above, very slightly abbreviated, is Roxburgh’s original account of this 
species. The additional information available may be said to consist of a manuscript 
coloured drawing made imder Roxburgh’s supervision and named by him, the 
original of which is in the Calcutta Herbarium, and an exact dopy in the Royal 
Herbarium, Kew. It is, however, the plant called o. herhaeeum by most writers 
who have described the cottons of India and Africa, and is the Cf. hirstituvn, Linn. 
Herb., but not of Linn,, Sp. PI. Roxburgh was apparently not aware that it 
was a wild plant in Khandesh and Gujarat, nor that it was the type of the most 
important cottons of India. Under the name 'Cf. Aerhaceum he described the 
plant now accepted a-s cf. arbtyt'ewn, var. nugiecta, and linked that with €f. 
XanJiing (China and Berar Cottons), but kept all three distinct from ohtttai- 
foiirtm. [No plant that could be supposed to correspond with &. ohfttaifaiitfm 
is, however, mentioned in Linn, Sp. PI. ; in PI. Zeyl. ; in Burmaim, Thes. Zeyl , ; 
in Rheede, Hort. Mai. ; nor in Rumphius, Herb. Amb., etc., etc.] Lastly, Triraen 
says there is no indigenous cotton in Ceylon. 

Habitat. — A distinctly Oriental species, the various manifestations of which 
are met with in India, Ceylon, Malay Archipelago, Philippine Islands, Africa and 
Upper Egypt. I have in India repeatedly collected a etoaHypUtn*. in a wild or 
self-sown condition, and was, I believe, the first person definitely to suggest its 
identity with ©. ohttiaifoUwm.. It occurs, for example, here and there ^1 over 
Kathiawar. It is fairly common in the hedges of Gujarat, and was found by me 
in Khandesh and in the Deccan, If in all these instances it has to be regarded 
as but a survival of former cultivation, there would seem every likelihood that 
in some of its known habitats it has existed in the feral condition for a great many 
years, perhaps centuries. Further, the plant is perfectly easily recognised from 
all the other Indian cottons, though certain states of «. xanuing come very 
near to it indeed, if such instances are not hybrids between the two species. But 
the plant does not seem to be confibued to India and Africa. Vidal collected it in 
the Island of Tieao, Philippines, and the label attached to his specimen describes 
it as “ wild.” So also Dr. A. B. Meyer found it in the Malay Archipelago, 

Cuiiivated Forms. — To distinguish the cultivated forms collectively, of this 
species, from those of Africa and other parts of the world, it may be useful to 
group them as embraced tmder a special Indian variety as follows ; — 

Var. Wlghtiana, Watt, l.c, 143-53, tt. 21, 22 ; G. Wightianum, Todaro, Oss. Sp. 
dei Cot., 1863, 47-61 ; also Jtelaz. Cult, dei Cot., 1877, 141-^6 (in part), t. iv., 
If. 1-9; O. hirsutum, Linn., Syst. Nat., 1767, ii., 462; also in Herb,, non Sp. PL; 
G. herhaceum, Linn., var. obtusifoUum, Roxb,, Wight, Jo,, t. 9; Maxwell T. Masters, 
FI. Br. Ind., i,, 346 (in part) ; G. herbac&um, AUotta, in Riv. Crit. Gen, Goss,, 1903, 
67 (in part). The so-called Long-staple Cottons of India. 

One of the most remarkable features of this plant is the circumstance that 
while it is the most valuable of all Indian cottons to-day, it is the one least 
understood and last of all to have been described by botanists. It is a cultivated 
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annual cotton, with seeds much smaller, more definitely and compactly formed 
than in the wild plant, and fuzz very short, usually ashy-grey in colour. The 
change in the shape and size of the seed is a direct result of selection intended to 
ower percentage weight of seed to floss (lint). Varthema {Travels (ed. Hakl. J^arly 
Soc. ), 1610, 107) speaks of the cotton of Cambay being much exported ; he also 
says Bengal cotton is sent to Mecca, and in a footnote mentions the cotton of 
Burma. Mandelslo {Travels, in Olearius, ifto. Muscovy, etc., 1638-40, many 
passages) makes frequent mention of the cotton of Gujarat and Agra, but not 
in such a way as to allow any opinions being formed regarding the plant that 
was then grown. In Milburn’s On'eniaZ Commerce (1813, i., 280) special mention 
is made of the Ahmood being at that time the fitnest grade of Gujarat cotton. 

Habitat. — This is cultivated in a belt of country that fringes the west coast 
of India from the Bann of Kach through Kathiawar and Gujarat, to the southern 
MarathA country and South India. 

Soils. — The cultivated states of €?. ohtusifoUunt are exceedingly difficult 
to classify, since they blend almost imperceptibly from one type to another, 
in direct adaptation to smaller and less conspicuous climatic and soil variations 
than is experienced in the other cotton areas. There are in India three main 
classes of cotton soils with three corresponding main groups of cotton plants :■ — Cotton 

(a) Bich black loamy soils, such as those of Kathiawar, Gujarat, Khandesh or Areas, 
the Karnatak. These are collectively often spoken of as the “Black Cotton 
Soils.” (6) Mixed red and black stony soils, such as those of the Deccan, Berar, 

the Central Provinces, etc. (c) Alluvial sandy soils such as those in the Ganges 
and Indus basins. Within (a) the forms of <-?• obtitsifoUwnv are mainly grown ; 

(b) of Gt. XaMiiittg ; and (c) of Cf. arboreiim. But in each one of these great 
cotton areas there may be local modifications both in climate, soil, exposure, 
etc., so that a limited cultivation of all three plants may exist or be possible 
in any one province. Speaking generally, however, Cf. xanMug, when met 
with on the black cotton soils, is of a superior quality to that seen anywhere 
else and <?. arbor^tim is there very nearly unknown. These soils are too valu- 
able to be used for the inferior grades, and consequently it is within G. obfnsu 
folium,, itself, as a rule, that the adaptations of plant to environment have 
taken place. On the red and black stony soils G. obtustfoUutn. rapidly de- 
generates or becomes hybridised with G. Na.nut.ng. In the areas of sandy dry 
soils G. obttt»ifoUuin hecoroBS imknown, and the higher grades there met with 
are some of the stocks or hybrids of G. NanUing. It is not to be wondered at, 
therefore, that in regions so eminently suited for cotton as those possessed of 
black cotton soils, every little variation in soil, climate, altitude, marine in- 
fluence, etc., etc., should have resulted in the production of special forms adapted, 
district by district, if not field by field. The most favoured conditions, and Chief 
the localities accordingly of the finest Indian staples, are Surat, Broach, Ah- Localities, 
medabad and Kathiawar. But within even these four districts there are well- 
marked minor areas that have apparently directly originated some of the special 

forms of G. ohttislfoUum that have presently to be indicated. In 1891, and 
again in 1894, I had the pleasure of studying the cottons of Gujarat practically, 
on the last occasion in company with Prof. Middleton, now of the Board of Agri- 
culture, who was at that time in the service of His Highness the Maharajah of 
Baroda. We marched over the greater part of the province as well as Kathiawar 
(when the cottons were in flower), and Middleton’s great personal loiowledge of 
the country enabled him not only to point out to me the kaleidoscopic blend- 
ings of the plants, but the immediate relationship of these to the variations in 
soil. [Of. Ann. Bept. Ind. Mus. Calc., 1893-4, 2-6,] The rich, deep black soil of 
Broach and Havsari is known as the hahnam, and this was observed to yield Kahnam 
the finest of all Indian cottons, accordingly Imown as the 'kahmmi or Broach Soil. 
deshi {— country). The districts south-east of Baroda were seen to produce 
a considerably lower grade of kahnasm cotton. So also both sides of the Dhadar 
river (between Baroda and Broach) were noted to change into a calcareous 
loam with the appearance of a distinctive plant known as the goghari. That 
particular cotton thus occupies an intermediate zone between the plants of the 
deep black kahnam, soil proper and the lighter or shallower soils known as goradn 
to the north and west. On these lighter loamy soils are to be found the kanvi 
cottons of Bhavnagar, Palitana, Dhola, Amreh and Junagardh, the amhU (of 
Dhollera), and the wagria of Wadhwan, Viramgam, Mprvi, North Kathiawar 
and Kach. 

A similar classification doubtless prevails in the southern Maratha country. 
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The Jcumpfa (coompia) cottons of Dharwar and Belgaum are the southern 
equivalents of the teMami cottons of Gujarat. Still farther to the South (in 
the Madras Presidency), the of Tinnevelly, Coimbatore, etc., elosely 

eorrespond with the goghari cottons,^ while the tellapatti or jowari-hatti (hybrid) 
cottons of Bellary and Karnul in some respects answer to the wagria of North 
Gujarat. 

Haees. The following may be given as the chief cultivated races of this species : — 

(J.) Pure liaces. 

(а) Kahnami: the deahi cottons of Broach, Surat, Navsari, Baroda, etc. 

(б) Goghari ; one of the inferior but profitable cottons of Baroda and Broach. 

(c) Lalio : the deahi cotton of Ahmedabad and Kathiawar — the Dhollera 

Cottons. 

{d) Kumpta: the characteristic cotton of the southern Maratha country 
and known in trade as “ Goomptos.” 

(e) Uppam : the long-staple cotton of South India, found mainly in Tinnevolly 
and Coimbatore. 

(B) Hybridised Races. 

If) Kanvi: a recently introduced stock that often bears the name of hhan- 
puri and is probably a hybrid with at-horetitn, var. neaiecfa. 

(g) Wag 3 da : the Common Cotton of North Gujarat, Kathiawar and Kach ; 
is probably a hybrid with o. yanuing — Whence the breadth of leaf. 

{h) Tellapatti : the black-seeded cotton of South India that is often called 
jowari-hatti, and which is found in Bellary and Karnul.. There would seem 
little doubt that this is a naturally produced hybrid between the uppam and 
Bourbon cottons. 

(B) NEW- WORLD FORMS (OR, RATHER, INDIAN EXOTIC COTTONS!. 
Exotic For the purpose of this work it is hardly necessary to deal with every species 

Species. and variety simply on the ground that at some time or other it may have been 
grown in India, or may even exist as an acclimatised (wild) plant. It is desirable 
to confine attention to the forms that can be said to be regularly cultivated, 
and which, therefore, participate in the supply of cotton that finds its way to 
market, or which have contributed (by hybridisation) to the production of some 
of the special races now grown in India. Suffice it to say that every cultivated 
cotton of any note in the world has at some time or other been experimentally 
grown in India. In all but two eases these have ultimately, however, come to 
be regarded as less valuable than the Asiatic stocks ; hence certain forms, being 
neglected, have escaped into the neighbouring hedgerows or jungles and thus 
survived to this day, imder conditions that have occasioned their being mis- 
taken for indigenous (wild) ijlants. It may, therefore, serve the present purpose 
if the exotic cottons of India bo discussed under two great groups : — 
Olassiflcation. Puzzy-aeeded and Naked-seeded. — -As already observed, a classification ex- 

clusively based on any one structural peculiarity would of necessity be mis- 
leading, more especially if the selected character could be shown, as in the present 
instance, to be very largely a special adaptation to external and variable con- 
ditions. The grouping suggested is of value, however, when viewed carefully 
in eonjimction with the assemblage of other characteristics that may be said 
to demarcate the species. It is, moreover, a simple and convenient method of 
recognising the more important New World cottons. 

It may be recollected that the seeds of most wild cottons contain a more 
or less complete coating of hairs, formed, it is believed, with a view to protection 
Selection. from insect enemies. Certain developments of that feature may, therefore, 

be regarded as brought into existence primarily as a consequence of definite 
adaptations, but by human selection these have been fostered or qh^nged in 
accordance with an altogether new purpose, namely the supply of fibre of a 
particular length, strength or colour. In some instances, a proportion only of 
the coating has been elongated, either naturally or as a direct consequence of 
cultivation. Hence it has come about that the coating of hairs may be referable 
Fuzzy aad to two layers — an under coating of short hairs (the fuzz), and an outer coating 

Naked Seeds. (the floss). But, on the other hand, the whole of the coating may elongate into 

floss, the seeds in such cases being described as “ naked,” that is to say, not 
possessed of a fuzz. Lastly, the elongation of the floss may not be constant or 
uniform ; a certain proportion may be shorter than the rest. Want of uniformity 
in the length of the staple is a serious defect, hence in selection of stock this 
aspect has to be carefully considered. But now comes a curious circumstance, 
and one of great practical interest : seeds possessed of a fuzz have, as a rule, 
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their floss more securely and firmly bound to the seed-coat than is the case 
with naked seeds. This has led to two classes of gins, namely saw-gins and Necessity for 
roller-gins, the former being regarded as necessary to tear the firmly bound two Kiads of 
fibre from the seed-coat, and the latter atifficient for the naked-seeded cottons. 

The tearing of the staple is a significant feature that lowers very materially 
the value of the floss, apart altogether from other considerations. A naked- Stap e. 
seeded readily separable floss is, therefore, a high qualification, and one that 
marks great progression in cotton cultivation. 

Fuzzy-seeded Cottons of the New Wor/d.— -The species that fall 
into this position are 

G. hipsutum, Linn., Sf. PI, {non Herb, and non SysL Nat.), d.B.P., 

2iid ed., 1763, 975, founded on Miller, Gard. Diet., 7th ed., 1769, n. 4; iv., 17-8. 

G, latifolium, Murray, Comm. Soc. Reg. Gott., Vn^, vii., 22-5, t. 1 ; Watt, Saw-ginned 
l.c. 183-200, tt. 29-31 . This is possibly a cultivated state of 0. 2nmctatum, I>liarwar. 
Sch. et Thon. {G. jmnaicense, Macf.). 

A botanical specimen contributed by Philip Miller is preserved in the British Miller’s Chelsea 
Museum and is, therefore, very possibly the actual type of the species. Another Stock, 
specimen of the same plant will be found in the Badminton Garden herbarium , 

(also preserved in the British Museum), which was very probably the source 
from whence Miller obtained seed. And it is just possible the Badminton stock 
came from Guadeloupe Island, having been contributed by the brothers Lignon, 
mentioned by Tournefort as having sent seeds of West Indian plants, more 
especially from Guadeloupe, to Paris. It is interesting, therefore, to be able 
to add that the record exists of seed having been grown in Georgia in 1734, from Crown in 
a supply furnished by Miller from the Chelsea Physio Garden. There is thus Georgia, 
little doubt that the introduction of the actual stock of the New Orleans, 

Georgian, and many other short-staple American cottons, dates very possibly 
from the supply sent out by Miller. But to this same plant has to be attributed 
the Egyptian (Delta lands) cotton — a plant that existed very possibly in 
Upper Egypt long anterior to the modern traffic, the stock of which we Imow 
came very largely from the United States of America. So also the so-called 
saw-ginned Dharwar cottons of recent Indian commerce were obtained from the 
States, though later supplies were procured from Egjrpt, from belief that they 
represented a special and peculiar plant known in trade as “ Egyptian Cotton.” 

Some years previous to this historic introduction of the Dharwar stock, 

Roxburgh spoke of the plant having been only of late brought into India. He 
does not tell us where it came from, but his description occasions no doubt as 
to its determination, and he was the first botanist to affirm that the seeds were 
free from each other. Interest was being taken in the plant the world over, 
however, since towards the close of the 18th century Murray furnished an ad- 
mirable picture and description of it, -under the name G. latifolium. During 
the past fifty or sixty years the cultivation of this cotton in India has gradually Oultivatioa in 
concentrated in the Deccan. It is, of course, also met with in other parts of 
India, but success has chiefly attended its acclimatisation in Dharwar and the 
neighbouring districts, hence its being known in trade as Saw-ginned Dharwar. 

In 1894 I made a tour on foot tlnough certain districts of the Central Pro- 
vinces and Berar, in order to study in the field the cottons there cultivated. 

In many parts of Nagpur, Wardha, Ellichpur, Amraoti and Akola I found the 
present plant very largely mixed in all the fields of the so-called higher grade 
“ Oomras." In many cases it would not have been an over-estimate to say that 
they contained from 20 to 30 per cent, of €i. Hit'atitum., the balance being 
Cf. Nnniiing, uat. jSatU, of an inferior stock for the most part. The latter was Admixture, 
a much larger and more prolific yielder, and the former was grown, so the cul- 
tivators told me, entirely because the mixture was believed to raise the grade 
of the staple. Except, therefore, in Dharwar, where it is grovna as a pure crop, 
the condition mentioned as discovered in the Central Provinces is characteristic 
of the occurrence of the present plant in India as a whole. It has, however. General 
greatly degenerated, and is often not more than a foot or a foot and a half in Appearance, 
height ; is a coarse, stunted, much-branched, erect, greenish-red, dust-coated 
bush, the last-mentioned peculiarity being a consequence of the abundance, 
length and strength of the hairs with which the shoots, leaf-stalks and veins 
are coated. The seeds are always large, ovate, truncated on one extremity 
and have a strong dense fuzz, which may bo grey or green in colour. The fl.oss 
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adheres very firmly, hence necessitating the use of saw-gins, but it is fairly long 
and silky. 

As met with in India, the plant has degenerated very greatly from the stan- 
dard preserved in the United States and in Egypt— -has, in fact, approached in 
many directions to the specific conditions of prnietntnm, although I am not 
aware of its ever having been recorded as met with as an escape from cultivation. 
Had systematic selection of stock been pursued in India, there is little doubt 
that a higher standard than exists might have been maintained, if not a pro- 
gression secured. Of this there can be no doubt, that the Upland Cottons of 
America have advanced imtil the plant that now affords them is no longer «?. 
iilrstiHim, but a greatly improved stock that botanically might be described 
as a hybrid between G. Hivsutnm and 'tnexieammi. 

Ueligious Var. reli^OSa, Watt, l.c. 201-4, tt. 32, 33 ; G. religiosum, Linn., Syst. 

Cotton. Nat., ' IIQI, ii., 4:62 {in -pSiTt) G. religiosum, Linn. JSerb. ; G. tricuspidatum, Lamh., 

Lncycl., ii, 135; G. croceum. Ham., Trans. Linn. /Soc., 1822, xiii., 491-4; 0. 
religiosum, Boxb., FI. Ind., 1832, iii,, 185-6, but MS, drawing n. 1497 is named 
G. fuscum. 

This somewhat remarkable plant is mentioned here mainly in order to allow 
of its separation from G. hva-siu^nse (which by Parlatore and others has been 
incorrectly called G. veUgiostmt). It is not of much importance commercially 
as its separation from G. nirmitum. is a matter of great difficulty, and, more- 
over, the plant does not appear to be very extensively cultivated. It is best 
distinguished from the normal condition of saw-ginned Dharwar cotton by 
its trailing habit and more softly hairy condition. The lateral shoots are 
much elongated and slender and the intemodes are long, straight and profusely 
tomentose. It is not uncommon to find popular writers in India affirming that 
the name reUgiomim was given to denote a cotton cultivated by mendicants 
or one met with near temples. The name was first used by Linnaeus, and there 
is no proof whatever that his specimen came from India, Moreover, the plant 
that in India might deserve the name reiigiosrtni would be the deo Mpas or 
ram-kdpas, which is G. arhorewn. Roxburgh was the first botanist who 
critically studied the plant, and he came to the very correct conclusion that it 
could “ scarcely be more than a variety of hirtiutum.^’ 


Red 

Peruvian, 


D.E.P., 
iv., 20-1. 
Peruvian 
and 

Egyptian. 


G. microcarpum, Tod., Hort. Bot. Pan., 1876, i., 63, t. 14; Watt, 
l.c. 210-3, t. 36 ; Nigro Cotton, Labat, Nom. Bel. de VAfrique Occ., 1728, 
iii., 262-9, t. 261. 

A remarkable plant met with now and again throughout the cotton areas, 
more especially in Africa, though the type was described from a plant raised 
(so Todaro says) from seed procured from Mexico. Its leaves are even more 
deeply palmisected— the lobes being almost linear— than is the case with G. 
brasiHentfe, but they are in addition pilose-tomentose, while the seeds are semi- 
conglomerated and partially coated with a velvet. One of the most striking 
peculiarities of this plant is the immense size of the calyx. By most writers 
this has been confused with kidney cotton (G. brasilienae}, but others call it 
the true Pernambuco cotton of commerce, which they hold to be thus distinct 
•from the kidney cotton. By still others it is the original stock of the ashmouni 
cotton of Eg 3 rpt, an opinion which I do not accept. Perhaps its best popular 
name is Red Peruvian, 

G. peruvianum, Cav., Biss., 1786-90, 313, t. 168; G. vitifolimn, 
Roxh., FI. Ind., iii., 186 ; ? G. religiosum, Pari, (in part, but non Linn.) ; 
G. hirsutum, Cook, Weevil Resist. Adap. of Got. PI, ; Watt, l.c. 213-26, 
tt. 37, 38. U.S. Dep. Agri. PI. Indust. Bull., 1906, No. 88, 8. Possibly 
indigenous to Central and South America ; is the so-called Peruvian 
Cotton now met with in most cotton-growing countries, especially West 
Africa, where it received numerous distinctive local names, such as owu 
of Abbeokuta and ukoko of the Congo ; and most of the races of ordinary 
or short-staple Egyptians, such as the Ashmouni, Mit Afifi, Zafiri and 
Ahassi. 

This somewhat obscure species links together G. nteocicantem and G. brasi- 
lienee. It has the palmisected foliage of the latter with the blistering habit 
of twigs and fuzz-coated seeds of the former. It is somewhat significant that 
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all the American and African cultivated cottons that possess seeds more or less 
coated with a velvet or fuzz (c.gf. Cr. Mrmtttmt., ef. mexicanttni and <?. jient- 
rial) II m) have the leaves more or less pUoso, while the forms with sub-glabrous 
leaves {e.g. a. pni'inirasceiis, a. vitifoHum and €?. hrastiiense) have the seeds 
practically naked ; that is to say, they do not possess a fuzz. 

G. mexieanum, Tod., Relaz. Cult, dei Cot., 193, tt. vi., xii., f. 32 ; Upland 
Watt, l.G. 226-44, tt. 39-42. This hybrid species is often, very difficult . 

to separate from G. 2 iW' 2 ntrascens when in foliage. The leaves are 
broad, smooth, glabrescent with five to seven radiating veins and lobes ; 
peduncles prolonged, pedicels short and flowers small, pale-coloured, 
nodding ; seeds large, with thin ashy fuzz, and copious woolly floss. 

Apparently originally procured from Mexico, but so far as known is met 
with under cultivation only. 

Roxburgh tells us that this was introduced into India by W. Hamilton in Introduction 
1804, but subsequently he seems to have confused it with Bourbon Cotton («. iatoludia- 
ini j'i»«r«scer»s), and gave both plants the botanical name of «?. barhaaeuse, Willd., 
since both his MS. drawings (so named) are in reality G. meacieanwn. He 
further apparently alludes to this plant under G, hivmitwm, as being grey- 
seeded. Wight, Spry and many other Indian writers refer to Mexican Cotton 
in the Journals of the Agri.-Horticultural Society. 

It has, however, to be admitted that some uncertainty exists as to the plant Mexioan Cotton. 
Todaro actually meant by the name G. mexican uni. If his coloured illustra- 
tion be accepted arbitrarily as the tspe, then it has to be confessed that it is 
not very plentiful in herbaria. In all the samples seen by me that approach 
most closely to that type, the plants either came from Mexico or were raised 
from seed procured from that country, as Todaro affirms was the case with the 
plant figured and described by him. But in all the best tracts of America, from Hybrids, 
which the finest Upland and Georgian Cottons are procured, the plant there 
grown is almost exactly intermediate between the type of g. HirsuUim and 
that of G. niexieanuni. The leaves are large and broad in fully-formed con- 
ditions, are 5-, sometimes even T-lobed or only angled. In texture they are 
smooth, thick, leathery and either very hairy (in forms that approach to G. Mr.- 
suttim) or almost quite glabrous (in those with a closer approximation to 
«f. •mexteriwam). In the United States fresh stock has again and again been 
imported from Mexico, and the admission made that the previously existing 
stocks had been thereby much improved. There would thus seem little doubt 
that the improvement that has been consistently reported as taking place has 
run parallel with an undoubted advancement from the older type of G. MrHutant 
towards that which more appropriately should (from the botanical standpoint) 
be designated G. meaclcannm. But they are one and all hybrids, and the 
suggestion may be offered that they have been derived from G. Mrmttnrn. 
as the one stock, and either G. piirxinraseens or G. vltifoiluni. {G. itarbaden»e) 
the other — the result being the presumed hybrid condition here designated 
G. niexieitiiitm. Of the more famed cottons of this assemblage, the following 
may be specially mentioned as (a) hairy {e.g. aff. G. hirsutum) forms: — Special Races. 

“ Allen,” “ Peeler,” “ Sunflower,” “ Todd ” and “ Russell.” Of the (6) glabrous 
{aff. G. 'tnexieanuin .) : — “ Welborn’s Pet,” “ Willet’s Red Leaf,” “Parker,” 

“ Layton’s Improved,” “ Toale,” “ Shine,” “ Simms,” “ Berry’s Big Boll,” 

“Culpepper,” “Cummings,” “Triumph,” “Gibson,” “Myers” and “Texas 
Wool.” Reversions are also recorded, one example of which may be here speci- 
ally mentioned, namely “ King’s Improved,” which comes closer to G. pimr,- King’s 
taftiui than to the bulk of the modem G. wconiea.ntiw. cottons that to-day improved. 

Me called by the old, but now hardly accurate name of G. Mrtttiuim. Another 
illustration is the tendency for green-seeded stock {G. Mrnutwn type proper) 
to produce brown or grey-seeded forms {G. wtexieaHttm) according as the degree 
of cultivation or neglect tends to develop and establish the one or other ancestor 
of the present-day much hybridised stock of Upland cottons. 

Naked’-seeded Cottons of the New World. — The following, among 
other species, may be specially mentioned in this position : — 

G. puppupascens, Poir., Lamk., JSncffcl. Meth. Bot. suppl., 1811, Bourbon 
ii., 369 ; Watt, lx. 250-5, t. 44. A cultivated perennial plant of which Cotton. 
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there are several distinctive raceSj derived very possibly from 

Pari., and which constitute the Bourbon and Porto Kico Cottons of 

commerce. 

The seeds are not only what is called naked, but the leaves ara almost glabrous. 
They are perennial plants with strongly angled purplish shoots and leaves ovate 
entire or with three lobes on the apex, the laterals arching outwards and the 
petioles almost thorny through the growth of glandular warts. They are all 
essentially insular plants, hence the greater success attained with them'in South 
as compared with North India. They seem to be readily hybridised, and in. 
consequence it is not uncommon for completely fuzzy seeds to appear among 
plants raised from the normal condition, viz. the seeds naked, except for a tuft 
of rust-coloured fuzz around the beak. 


D.E.F., 
iv., 22-S. 
Vine- 
leaved 
Cotton. 


D.E.P., 
iv., 18-20. 
Sea Island 
Cotton. 


G. vitifolium, Lamh, Encycl. Meih. Bot., i\., 135 (excl. syn. Pluh. 
Aim., t. 188, f. 2, added doubtfully by Lamk.) ; Watt, l.c. 255-65, tt. 1, 
45; Xylon arhoreum, Merian, Burin. Insect., 1679, t. 10; Labat, Nom. 
Yoy. aux Isles de VAmer., 1724, i., pt. 2, 125-31 ; G. latifolium, Rumphms, 
Herb. Amb., 1750, iv., 37, t. xiii. (excl. syn.) ; G. barbadense, Pari, Sp: 
dei Cot., t. iii. (in part) ; G. religiosum, Aliotta, Riv. Grit. Gen. Goss., 44 
(in part). 

The Vine-leaved Cotton was probably originally a native of Central and 
South America, to the Amazon basin and the Lesser Antilles, but early found 
under cultivation throughout the cotton area of the world. It is the Egyptian 
long staple, Antilles, Piura, Surinam and Cayenne, St. Domingo, Guade- 
loupe, Barbados and other cottons. In the early literature of this genus the 
greatest possible obscmity prevails regarding Cf. imviHuiBnfie. It might, in 
fact, without fear of contradiction, be affirmed that there was little or no dis- 
tinction between that species and the present plant. As time advanced 
the form known as Sea Island Cotton appeared, and to it became restricted, 
by most authors, the name <?. havbtuiBnsB, leaving &. vitifoilutn to be ac- 
cepted as denoting the slightly lower-grade cottons of South America and Egypt 
that are classed as “ Long Staples.” It is, in other words, highly likely that 
this plant may have been one of the ancestral stocks of Cf. barhaaenae, var. 
tnaritinia — a plant which is perhaps the most recent addition to the prized 
races of cotton met with in the world. No one seems to know what was meant 
originally by g. bttvbaamxaB. It nowhere exists in a wild state, and is ap- 
parently never cultivated except in the form nowadays called Sea Island, but 
which could hardly be accepted as G. bat-bnUenae, Linn. The present plant, on 
the other hand, exists in numerous forms. It is the vine-leaved cotton of 
most of the early authors, who repeatedly apeak of it as met with wild or 
completely acclimatised. The leaves are sub-cordate with mostly only three 
ascending lobes, the texture often piloae-tomentose below. The hracteoles iuxe 
very large, ovate rotund, deeply auricled, slightly united below and often pos- 
sessed of the bractlets described by Cook as weevil-resisting adaptations 
{U.S. Dept. Agri. Bureau PI, Indust,, 1906, No. 88.) Seeds black, naked and 
quite free from each other. 

G. barbadense, Linn., Eort. XJfsal, 1748, i., 204; Sp. PI (1st 
ed.), 1763, ii., 693 ; Pluk., Aim. Bot., 1696, ii., 172, and PhjL, t. 188, 
f. 1. (excl. all syn.) ; Wight, Illust. Ind. Bot., 1840, i., 57-64, t. 28b ; Watt, 
Z.c. 265-95, tt. 46-8 ; Sea Island Cotton. 

This embraces all the higher-grade long-staple cottons. A shrubby perennial 
kno-vm only in a state of cultivation, and raised usually as an annual. It is 
glabrous or nearly so, except on the leaf-stallcs and veins and the under-surfaces 
of young leaves. 

As already suggested, there seems every probability that tho early authors 
who accepted the name G. hnt^bnaenae. did not realise that it meant one and 
the same plant as that designated G. vitifoUitun , By cultivation and crossing, 
however, a highly specialised race, known as “Sea Island,” was produced, to 
which by recent authors the Linnean name o. bfirbnaenae became in time 
restricted, though Todaro, and following him some other botanists, preferred to 
give the new stock the name of G. mayittmiini, thus leaving G. bttrbatievae 
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as a name for a species presxrtned by many to exist, but known for certain to no 
botanical writer. The species fotmded by Linnaeus may be said to ttu'n on a 
specimen still preserved in the, British Museum, and that specimen certainly 
agrees more closely with vltifoiium, Lamk., than with the modern Sea Island 
I Cotton of America. 

I Although repeatedly introduced into India, Sea Island Cotton has, in no 

• locality, proved a success. It is possible, however, that it might be raised pro- 

1 fitably in the Andaman and Nicobar Islands and in some parts of Tenasserim. 

I G. Ibrasiliense, Macf,, FI. Jam., 1837, i., 72; Watt., Lc. 295-315, p.E.P., 

tt. 49, 50 ; Bamhagia, arborea di Pernambuco, Zanoni, Istoria Bot., 1675, 23-5. 

I 40-4, 1. 16 ; G. religiosum, Lamh., Oav., Willd., Pari, and others, non Linn . ; 

G. acuminatum, Roxb., FI. Ind., 1832, iii,, 186 and MS. drawing ii. 1598 ° 

(wrongly named ff. mit'/oZmm), etc., etc. 

The Chain, Kidney, Brazilian, Bahia, Pernambuco and Costa Rica Cottons Ohaia Cotton, 
of moat popular writers, and in Burma it is thembanwa (ship’s cotton). It was 
first definitely alluded to by John Lerius, who lived in Brazil in 1557, and wrote 
a history of that country. Sir Walter Elliot, speaking of the plant as known to 
bim in South India, calls it paidi (gold) patti and pamidi patti (the wealth-giving), 
names that denote the high expectations that were at one time entertained 
regarding this plant. It was apparently the first of the long-staple silky 
cottons of the New World to attract attention. Seeds were conveyed by 
Marcgraf and others, and the chain condition so well figured by Zanoni 
seems to have been accepted as a peculiarity of all cottons, hence Lobe! (1576) 
thought 'he improved on the pictures of o. Uerbaceum, given thirty years 
previously by Euchsius and Matthiolus, by adding a kidneyed mass of seven 


All the nations of the world seem for a time to have vied with each other Introduction t< 
in the attempt to acclimatise the Brazilian Cotton, and in each new country to 
which taken it obtained the name of the region from whence immediately con- 
veyed j accordingly in Burma, and also in the Antilles, it is called “ Siam Cotton,” 
and in India “ Ava Cotton,” etc. Roxburgh tells us in the MS. edition of his 
Flora Indica (preserved in Kew) that he became acquainted with it through seed 
sent him from Farukhabad. Mr. H. St. George Tucker (Member of the Court 
of Directors of the East India Company) observes that Lady Hastings grew it 
at Fatteghar, and Roger Hunt, in 1808, addressed the Bast India Company 
on the causes of deterioration of Pernambuco and Surinam Cottons. Thus 
we know that prior to Roxburgh’s knowledge of it this plant had been experi- 
mentally tried in many parts of India.^ 

It is, therefore, perhaps not to be wondered at that this cotton has got con- Wide 
siderably more widely distributed and is moreover more frequently met with in Distribution, 
states of acclimatisation than is the case with any of the other New World cottons. 

Its large capsule, compact mass of seeds and the copious coating of floss naturally 
conveyed the impression of great value, and false expectations were raised, only 
to be radely dispelled by comparisons of yield to acre. Gradually, however, all 
interest (or nearly so ) in this particular Brazilian Cotton died out with the appear- 
ance first of the Upland Georgian Cottons, then the Mexican Cottons, and finally 
the Sea Island Cottons, all races that could be raised as annuals and occupy the 
soil for short periods. The present species in most coxmtries accordingly fell 
into a state of complete neglect and either disappeared or survived as a,n escape 
from cultivation and became “ the wild tree cotton ” of most popular writers, the 
properties of which have been the will-o’-the-wisp of nearly each decade for the 
past century in the world’s cotton areas. 

If I am correct in believing that this plant, however, represents an important Great 
stage in the development of the fine long staples of the West Indies and the Sea Expectations. 
Islands of America, it is not by any means devoid of iirterest to persons interested 
in the production of new and improved races. But as met with in India to-day 
it is of no value whatever, and the expectations recently advanced regarding it 
would accordingly seem almost for certain doomed to disappointment, since op- 
posed to all past experience with the plant. It may be said to have attained 
commercial importance within very restricted areas. In South America — its 
indigenous habitat — it is regarded as of special value because of its resistance of 
the diseases that prove disastrous to other cottons. In Guatemala, for example, 
it is believed to be immune from weevil. 
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1. ADULTERATION AND Z>BTB/?/0/?Ar/OiV.— Milburn (Or. Comm., 
1813, 279-80) urged that it was impossible to be too attentive to the 
shipping of perfectly clean cotton. The adulteration and deterioration of 
Indian cotton has thus engaged attention for fully a century, St. George 
Tucker (to whom reference has been made above) wrote in 1830 a report 
On the Supply of Gotton from British India (of Reports on Cotton, 
Silk, and Indigo published by the Company in 1836, 152-75) in order 
to account for its depression in price and deterioration in quality. He 
gives ten reasons. Hoyle (Cwfe. and Comm, of Cotton in Ind., 1851, 
551) deals frequently and efiectively with this question. “When the 
cotton,” he says, which the Native grows, “ is intended for sale, the ryots 
have little enough encouragement to bestow more care, either in growing 
or in picking their cotton, for they usually get no better price for a good 
and clean, than they do for an indifferent article.” So again, “ Indian 
cotton is, however, from the shortness of staple, not well suited for all the 
purposes of the English manufacturer ; but it is much more depreciated 
than it need be from the dirty and adulterated state in which it is sent 
to market.” Mention has been made that (about the time of the great 
cotton famine, 1861-5) notice was forcibly directed to India as a future 
country of supply for England. An outcry was shortly after made against 
the adulteration and mixing of inferior with superior grade staples. This 
led to the passing of the Cotton Erauds Act (IX. of 1863, and the Amend- 
ment of 1878, Act VII.). 

W. B. Wishart (Secretary of the Chamber of Commerce of Upper 
India) published in 1891 a Note on the Adulteration of Cotton in which he 
shows that the subject had agitated the minds of the cotton merchants of 
India for many years. He points out that a report issued in 1845, for 
example, gave details of the deterioration and decrease in outturn even then 
observed. Wishart then remarks : “ There is now no hona fide market for 
our inferior cotton. Native hand- weavers cannot work it ; the Chinese 
found out, some years ago, that it did not pay them to use it, and now our 
Continental customers can and do buy an article that suits them equally 
well at a proportionately lower price. There is, therefore, no outlet for 
such cottons, and Native growers and buyers have naturally taken to 
assisting each other by bulking the inferior and better stuff produced in 
each district, the mixture constituting a quality just a little below that 
which spinners want.” 

In August 1891 a conference was held in the office of the Director of 
Land Eecords and Agriculture, Hoona, at which proposals were made with 
a view to preserve and improve the quality of Indian cotton. In the same 
year Sir E. M. James (at that time Commissioner in Sind) drew up a 
Memorandum on Cotton. This was widely circulated by the Bombay 
Government, and elicited many valuable opinions and reports. The 
Chamber of Commerce of Bombay, for example, issued a very powerful 
reply, dated November 11, which fully expressed the opinion ultimately 
upheld by the Government, namely that while there was much need for 
effort at improving the stock, penal legislation was undesirable. Tea 
years later (Feb. 1901) the Hon. Mr. Bomanjee Petit (himself a prominent 
mill owner) pressed on the attention, both of the Bombay Government and 
the Mill Owners’ Association, the serious consequences of the deterioration 
of the Indian cotton staple. It has now actually come about that both 
China and Japan have begun to produce coarse yarns of their own, and 
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have thus commenced to close two of the most important outlets for Indian 
exports. In consequence the necessity to advance has been borne home to 

on the minds of the Indian mill owners. Instead of spinning as their finest 
yarns 20’s_, they have begun to think of 80’s, but for this purpose they 
require to import raw cotton from Eg3rpt, if not even from America. India 
no longer possesses a cotton suited for that purpose, and the adulteration 
and mixing of the staple have thus very nearly paralysed the industry. 

In consequence the outcry for legislation has once more been raised : it 

has been urged that a law requiring the locality of production to be stamped Eecommenda- 

on all bales of cotton would have a highly beneficial result. Others look declaration of 

to the expectations of Sind, irrigated by a system of canals that may locality. 

allow of the production of the high-grade Egyptian cottons, as the most 

hopeful indication of the future. 

Thus history repeats itself, in no commodity of commerce with greater History repeats 
regularity than in the theories and practices of cotton growing and cotton 
trading. One lesson alone seems to stand out through the past decades 
of the steam-power cotton industry of India as unwavering, viz. the 
conviction that when the time comes for India to assume once more the 
r61e of a producing and even exporting country in the finer cotton goods, 
it must either have improved its staple or discovered a country capable of 
meeting its necessities in suitable raw fibre. A low-grade staple such as the 
bulk of that grown in India to-day is utterly unsuited for the higher class 
machine-made goods, even were it put down at the mills pure and clean at 
a price below that procurable by any other power mills in the world. Thus 
it has been shown that cheap production is not necessarily economic 
production. Expensive labour means higher intelligence, with compensa- 
tion in quality and price. 0. P. Austin {Cotton Trade of the United States, 

1900, 2608) points out, and with much force, that the low wages of the 
Indian cultivator are no real economy, since they prevent cotton culti- 
vation on a large scale directed by intelligent supervision. Retrograde Retrograde 
agriculture, such as has characterised the Indian cotton trade for a century 
past, must in the end fall behind in the race for commercial supremacy. 

//. IMPROVBMBNT OP STOCK. — The cultivated cottons of the world Fuzzy and 
have been referred to three great areas“(a) Asia, (6) Africa, and (6) America. 

But it has sometimes been affirmed that the first two can be taken 
together and spoken of as the fuzzy-seeded Asiatic and the others as the 
naked-seeded American cottons. But it is not the ease that all the 
fuzzy-seeded species are Asiatic, any more than that all the naked-seeded 
are American. Moreover, the seeds of wild cottons have either a firmly 
adhering coating of wool or a readily separable floss. But there are both 
wild and cultivated cottons that possess both a fuzz and a floss. As 
already mentioned, Cook {U.S.Dept. Agri. Bull., 1906, ETo. 88) thinks the 
wool maybe a necessity in the protection of the seed from the enemies of 
the plant. Certainly in most wild forms, such as G. Stocksii, and still 
more so G. JJavldsonti, the wool is so firmly and intricately crumpled 
up around the seed as to prove a veritable proboscis-proof protection, thus 
causing such seeds to be described as naked, the compacted fuzz having 
escaped detection. But of purely wild specieS' the following among 
others possess a short velvety coating around the seed : — -G. IlarknessU 
(a native of California) ; G. JPalmeHl (Of ■ Mexico) ; G. SturfM (of 
Australia), and 6?. tomentosum (of: the HaWjaiian Islands). On the 
other hand, the following have naked seeds : — G. KirMi (of East Tropical 
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Africa), anciY:?. twitense (of the Polynesian Islands). In passing it may 
be here added that no Asiatic indigenous cotton has a naked seed, and 
further that with the fuzzy-seeded Asiatic forms the hracteoles are united 
below, whereas with the American fuzzy-seeded cottons the bracteoles 
apecific are free. The appearance, therefore, of these peculiarities in certain 

Influences. Cultivated or long acclimatised plants may safely be regarded as denoting 

definite influences and not accidental sports or climatic adaptations. 
Hybridisation. It has sometimes been upheld, but with little justification, that the 
crossing of fuzzy-seeded and naked-seeded cottons (or of Asiatic and 
American cottons) was impossible. But there ‘is perhaps no subject on 
which greater diversity of opinion exists than in the value or even possi- 
bility of hybridisation of the species of Gossypium , One set of writers 
afiBirms that it is difficult, if not impossible, to prevent hybridisation, while 
another stoutly upholds the belief that hybridisation is of no practical 
value, if they do not indeed go so far as to deny the possibility of its accom- 
plishment in nature. A parallel to this diversity (and perhaps a consequent 
one) is the degree of acceptance of the species as established by botanists. 
Number of Some Writers, such as Todaro, think there may be as many as 54 species, 

Species. while others, such as Parlatore, reduce them to 7, and Aliotta to 5 species, 

with numerous varieties and cultivated races or hybrids under each. Bu- 
chanan-Hamilton went further and reduced all to 2 (or perhaps 3) species, 
viz. the black (naked) seeded and the white (fuzzy) seeded, with as a third 
the red (kahhi) seeded cottons. In fact the controversy regarding the 
number of species dates even from before the formation botanically of the 
genus GossyplmHf but I venture to think it could never have existed 
and cannot exist to-day, when the undoubted wild forms are made the 
basis of classification. 

The confliction as to hybrids may be exemplified by the writings 
of two of the most recent authors. Aliotta {Riv. Grit. Gen, 
Goss. 1903) gives an elaborate statement of the races of cultivated 
cottons which he thinks have been produced through the cross-breeding 
of his five species — G. harhadense, G. reliffiosunif G. arhoremn, 
G. herhaceit/m, and G. Mrsutum. On the other hand, G. A. Gammie, 
Professor of Botany at Poona, Bombay, in his recent report {The Indian 
Cottons^ 1905) reduces all the Indian cultivated forms to G, ohtiistfolium. 
He would, moreover, not appear to regard hybridisation as of any prac- 
tical value whatever. He observes that the so-called species and hybrids 
are merely cultivated races evolved by time and environment from one 
prototype, but he nevertheless adds somewhat paradoxically that they 
are capable of being crossed with facility and that their descendants are 
fertile. 

After many years of careful study of the Indian cottons, both in the field, 
and the herbarium, I am constrained to join issue with Aliotta and writers of 
his school in thinking hybridisation has played an important rSle, though I am 
not of course prepared to reduce the ancestral stocks to five forms. Still I am 
satisfied that many of the more highly prized cultivated cottons are not species 
botanically (though it may bo convenient to retain for them specific names), but 
are races and natural hybrids (some of the more recent artificial) adapted by 
selection to man’s requirements and to environment. I am at one, in fact, with 
.American the army of workers in America who not only say they have produced endless 

Hybrids. forms by Crossing, but who regard that agency as of the greatest possible 

importance. Tracey (Dabney, TheOotton Plant, 1896, 197-224b in dealing with 
the cultivated varieties, remarks, “ Although the plants from a single line of 
crosses, as fertilising Peterkin with Allen, will vary widely, still it is a general 

592 


GOSSTPIUM 

SPERMATOaENBSIS improvement 

, , , OF STOCK 

rule that the character and habit of the future plant will be more like those of 
the female parent, while the fruit, the boll and its contents, will be more like 
those of the male parent.” So again, “ The tendency of the plant to vary from Tendencies of 
the typical form of any variety will be back towards its original form rather sanation, 
than in any other direction.” From these and such-like considerations is doubt- 
less due the affirmation that, from one or two plants specially cultivated and as 
a consequence of careful selection of sports, it might be possible to produce all 
the chief types of cultivated cottons. Hence it may be said that with few other 
cultivated plants is a more rigid selection of seed necessary than with cottoni Selection. 
Moreover, there seems little doubt but that historically it can be shown that 
fif. Jiirsutwtn, G. ni.eaeictfnit.ni , G. vitifoHunt and G. harhailense, as known tO 
US to-day, are themselves to a large extent hybrid stoclcs. It does not follow, 
however, that all hybrids maybe fertile, still less that they can be invariably 
again further hybridised with fresh ancestral influences, according to the fancy 
of the operator. To the neglect of this consideration may be due much of past 
failure in hybridisation. 

One of the most valuable and interesting papers on this subject is that Spermatogenesis, 
written by Austin Cannon, entitled Spermatogenesis of Hybrid Cotton {in. 

Bulk Torrey Bot. Club, 1903, xxx., 133-72.) The cotton hybrid experi- 
mented on was produced (so we are told) between Sea Island Cotton (Con- 
stellation brand) and Upland Cotton (Klondike brand) — G. burhadeuse x 
G. Jiei’bacettnh and the hybrids were found fertile. It is, however, just possible 
that the plant spoken of as G. Herhacenm should have been called G. hirmitum 
or G. nieaeictftitim, for until about 1896 Uplands were by American authors 
mostly spoken of under the botanical name that more properly belongs to the 
Mediterranean stock. All fuzzy-seeded cottons were often, in fact, regarded as 
one and the same species. It follows that to secure uniformity and precision 
in the laboratory and in the experimental farm, the foremost consideration must 
be the ascertainment of the species botanically that it is intended to investigate. 

Until such knowledge has been obtained it would be preferable to adopt some 
arbitrary nomenclature such as a numerical system, e.g. the “ K2 ” of geographers, 
rather than to employ a misleading jargon of botanical names. 

As a historic fact in Indian hybridisation it may be mentioned that in 1844 Indian Hybrids. 
Mr, Alex. Bums of Broach crossed G. obtusifoUttm, uar. rvightianti, with G, «»•- 
boretint.. He obtained a plant that had all the good points of both parents. 

The leaves were those of arboreum, only larger and more hairy, and the flowers 
were red with a yellow ring in the throat. This interesting new form, an un- 
doubted hybrid, yielded its crop within a period of two months, much as in Broach 
desM, and the floss was very silky. The Bombay Chamber of Commerce expressed 
the opinion that the cross was an exceedingly valTxable one. No further iriiorma'+ 
tion was, however, published regarding it, and the plant seems to have died out. 

The circ u mstance is mentioned to show that crosses are possible. 

Under the orders of the Government of India much has been recently done Improvemeab of 
to discover the soils suited for cotton generally, and many valuable experiments |ar3igepous 
have been conducted with exotic forms. What would appear the foremost con- • 
sideration has, however, until very recently been almost entirely neglected, namely 
the attempt to improve the indigenous or long acclimatised stocks. Hoyle, for 
example, repudiated with some warmth the opinion attributed to him, that 
the greatest attention should be given to the cotton of the country {Cult, and 
Gomm. of Cotton in India, 1851, 644-6). For a good few years past I have ^ . 

uniformly urged, and I repeat that recommendation, namely, to make real 
progress it is imperative that an exhaustive and scientifle investigation should 
be conducted — a sort of census taken — of the existing stocks, not only of India 
but of tho world. The climatic and other causes which tend to preserve or destroy 
good or bad properties have to be thoroughly established. The influences of 
hybridisation have to be worked out on a scientific basis by testing the strength 
of strain, from this species or that, best suited to environment, the tendencies 
of cultivated forms recognised and systematic renewal of stock in each locality 
accepted as a solemn obligation. 

A few years ago I drew attention to the establishment of steam ginning Effect of steam 
factories, all over India, as having created a new danger, namely degrading CHns. 
equalisation of stock. Nowadays the cultivators over a wide area carry the produce 
of their fields to these factories r. all are mixed together, and seed returned to the 
cultivators that in many cases may be utterly unsuited to the fields on which it 
has to be grown. The specialisation of centuries of natural selection is thixs being 
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rapidly effaced by this hew phase of. commercial production. It has been found 
useless to urge that the cultivators should reserve their own supplies of seed. 
They are too poor and too ignorant to do so, and, moreover, are only too frequently 
in the hands of the money-lenders. (See Oinning', pp. 611-2.) 

Lastly another evil has crept gradually into the cotton traffic of India. England 
having adapted her ;maohinery to the steadily improving staple of the United 
States, soon became unable to work up the short staples of India. But in Ger- 
many, Japan and India itself, special factories were built with the object of 
running for the lower-class goods and working up the world’s supplies of short 
staple. The cultivators were accordingly told that they would get no more for 
a long than for a short staple. In every district there were both high-class 
and low-class staples. The former gave a lower yield, compensated for by a 
higher price. The new condition naturally dictated the universal substitution 
of the lower grades, and an agricultural degradation in consequence was carried 
across the country in a remarkably short space of time that may take a 
century to efface. An official correspondence dated July, 1903, contains a letter 
from one of the most influential European merchants of India, which puts the 
present position tersely by narrating the advantages of the belati or /ari plant 
of the Central Provinces and Berar (a) It is an earlier crop, thus enabling the 
cultivator to get a quicker return ; (6) it runs accordingly less risk of injury from 
early cold weather ; (c) it is a hardier plant, less liable to disease or to deteriora- 
tion from rain ,* (d) it gives a larger weight outturn of lint ; (e) it comes into 
market cleaner than the other grades. 

The feature of early ripening is most important. The annual cottons of India 
have often been spoken of as consisting of two kinds — ^those that take eight 
months to ripen, and those that reach maturity in about five months from sowing. 
The cottons found on a deep, moisture-retaining, black, loamy soil are of the 
first class. They are usually grown as pure crops, and the particular race met 
with is often remarkably uniform. The cottons of the second class occur on light 
soils ; they are produced normally as mixed crops and manifest the greatest 
possible variability. The influence of rainfall, both quantity and season, is of 
vital importance. The vicinity of Bombay town and south of the Konkan, 
since it possesses double the rainfall of Broach, grows next to no cotton, even 
although the soil may he highly suitable. Localities, like much of South India, 
that have two rainy seasons possess two widely different cotton crops. It is very 
largely in adaptation to the conditions of soil and climate that certain cottons 
owe their superiority or the opposite. The substitution, for example, of inferior 
for superior grades has been primarily the result of the demand for that staple, 
but the change has to many cultivators been all the more acceptable that the plant 
required was in their locality hardier and less risky. Some twenty to tlrirty 
years ago the Central Provinces had a fair proportion of bani (superior cotton) 
relative to its jari (or inferior cotton). To-day the crop is mainly jari. The 
former could be spun into yarns of 20’s and up even to 40’s ; the latter can rarely 
be used for more than counts up to lO’s. The bani cottons were the once famed 
Ghat cottons, such as the Hinganghat of commerce. The jari has a very short 
staple, but is exceedingly hardy and prolific. 

As mairifesting the present position of cotton and its degeneration, as also 
some of the features of the programme of improvement that may be foimd 
imperatively necessary, the following jottings regarding the famed Dacca cotton 
may be usefully set forth : — ^In view of the efforts presently being made to de- 
velop the industry of cotton cultivation in Bengal, it seems desirable that the 
opinions of the earliest writers be briefly indicated. Mr. Bebb, Commercial 
Kesident of Dacca, furnished a reply to an inquiry made by the East India Com- 
pany, and that reply is one of the earliest accounts of Dacca (in fact of Bengal) 
cotton. It is dated 1788, and speaks of the staple as “ the finest cotton in the 
world, producing cloth of astonishing beauty and fineness.” The plant is said to 
have been an annual, and to have afiorded two crops in the year, in April and 
again in September. The first was the most esteemed and obtained the highest 
price, but was liable to failure from long drought or from violent storms, though 
moderate showers were highly beneficial. In the volume of Reports on Cotton, 
Silk and Indigo published by the East India Company in 1836, there is a report 
writtenby St. George Tucker in 1829 {Supply of Cotton from British India, 159-60) 
in which he discusses the superior cotton of Dacca. He calls it hairati hupa— 
the finest variety perhaps of the Eastern cottons. It is produced only in small 
quantity, in the districts north-west of Dacca, and is never exported. Its favourite 
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site seems to be the high banks of the Ganges and its tributaries. The fibre 
of the hairati is extremely fine, silky and strong, but the staple is very short 
and the wool adheres most tenaciously to the seed. It is admirably calculated 
for the manufacture of the muslins and thinner fabrics. It is perhaps too costly 
a production to enter largely into our manufactures. Tucker then adds that the 
hor/ha hupas is the ordinary cotton staple of Bengal proper. 

Roxburgh, who was appointed Superintendent of the Royal Botanic Gardens Dacca Oafctoix. 
of Calcutta in 1793, early gave attention to this special Dacca cotton (Royle, 

Cult, and Comm. Cotton, 245). He gives, in his Flora Indica, the points of difference 
between the ordinary Bengal and the special Dacca cotton. The plant, he says, 
is more erect, has fewer branches, and the lobes of the leaves more pointed. The 
whole plant is tinged with red, even the petioles and nerves of the leaves, and it is 
less pubescent. The peduncles of the flowers are longer and the exterior margins 
of the petals are tinged with red. The staple is longer, much finer, and softer. 

Roxburgh’s MS. plate of the plant thus distinguished is in the herbarium of the 
Royal Botanic Gardens, Calcutta (a copy of which is in Kew, and has been 
reproduGed by me in the Wild and Cultivated Cotton Plants of the World, pi. 12). 

It manifests all the special peculiarities mentioned, and thus doubtless faithfully 
represents the plant ; but Roxburgh adds that the people of Dacca think the 
great difference lies in the spinning and allow little for the influence of the soil. 

{See remarks on Hand-loom, p. 816.) 

It has recently been affirmed that the cotton formerly used by the Dacca Muslia ladustry. 
manufacturers, of the far-famed exceedingly fine muslins of that city, was de- 
rived from tree cottons. Further, that the loss of these special crops caused the 
decadeirce of the muslin industry, Taylor’s account (Topogr, and Sfat. Dacca, 

1840) would seem to give a complete refutation of that statement. Moreover, the 
question may be asked, “Is it or is it not a fact that with an exceedingly short 
staple the Dacca manufacturers are still producing (or until very recently were 
producing) muslins, which if not up to the old standards, are certainly far finer 
than could be manufactured from these staples by any process or machine known 
to Europe or America to-day ? Taylor says, “ The material of which the fine Dacca 
muslins are made, is entirely the produce of the district. The plant is an annual 
one, and attains a height of about five feet. It is described by Roxburgh as a 
variety of the Cf. nerbaveuni, and is said to differ from the common cotton Differences, 
•plant of Bengal in the following particulars : ( 1 ) The branches are more erect 
;and fewer, and the lobes of the leaves more pointed. (2) The whole of the 
plant is tinged of a reddish colour, even the petioles and nerves of the leaves 
are less pubescent. (3) The peduncles, which support the flowers, are longer 
.and the exterior margins of the petals are tinged with red. (4) The staple of 
the cotton is longer, much finer and softer.’’ This is the dest or indigenous 
cotton of the district, which has been cultivated in the northern division from 
time immemorial. 

“ Formerly, when this article was more extensively cultivated than at present, 
there were different shades of quality observable in the staple, which either 
•cannot now be distinguished or have degenerated into one of an inferior degree. 

They were kno-wn by the names of Phootee, Nurmah and Bairaite. The cotton 

of the present day, it is affirmed by the Natives, is inferior to what it formerly 

was. The crops are less abimdant ; it is said that the fibres, though apparently 

equally fine and soft, are shorter and more firmly adherent to the seed, than 

the produce of former years. The Dacca cotton, however, notwithstanding the 

deterioration imputed to it, still i-anks as an article of finer quality than the 

produce of other parts of Bengal or of the western provinces.” . . . “ The seeds. Selection of 

■which are used for sowing, are carefully picked, and after having been dried in 

the sun are preserved in an earthen pot in which oil or ghi has been kept, and 

the vessel with its mouth stopped up, so as to exclude the external air, is hung up 

to the roof of the hut, and over the spot where the fire is usually kindled. The 

high lands are selected for this crop and are ploughed from eight to twelve times 

up to September and October when the seeds are sown. This is done in parallel 

rows, distant about a cubit from each other, and before the seeds are dropped 

into the ground they are moistened with water. The cotton plant is liable to 

injury from hail-storms, heavy rain and caterpillars.’'’ . . . “ Formerly the 

Around for cotton was allowed to lie fallow .every fourth year, and it appeared 

to be owing to the neglect of this circumstance in the present day, that the 

produce is now inferior in quality to that of former times.’’ 

“ The cotton of the northern division is' said to swell less than the produce 
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of other parts of the cotintry. This tendency of the fibre to swell in bleaching 
is the criterion by which the weavers judge of its quality, but whether it depends 
on any adherent property in the cotton itself, or on the water used in the bleach- 
ing is not known, though there is reason to believe that it is principally owing 
to the latter. The thread manufactured at Dumroy, which was reported by 
Mr. Bebb, the Commercial Resident, to swell the most, is found by the weavers 
at present to be equal to the thread of the best aurungs or to swell the least if 
bleached in Dacca, but the reverse, as Mr. Bebb describes it, if the water of 
Dumroy be used in the process.” 

Lastly, Sen {Rept. Agri. Stat. Dacca, 1889, 52) also says ; “ The cultivation 
is not now done half so carefully as was the case at the time of Dr. 
Taylor. The field is prepared by two to four ploughings and as many harrowings. 
Furrows are then drawn a cubit apart, and in these furrows cotton seeds previously 
moistened with dung-water are topped in thickly. When the plants come out 
they are thinned to a distance of a foot from one another.” (See Cultivation, 
in Bengal, p. 607.) 

Improvement, wlieii seriously contemplated, will have to be undertaken, 
not at a great central farm for all India, hut district by district. The 
establishment of seed farms for the supply of specially improved indigenous 
stock — a subject I had the pleasure of recommending to the consideration of 
the Scientific Board of Advice at their first meeting — is at present earnestly 
engaging the attention of the agricultural experts of the Government 
of India. It may, therefore, suffice by way of concluding this brief sketch 
of the present position and knowledge regarding the possible methods and 
results of improvement of cotton stock, to recapitulate the main ideas. 
Improvement is possible by (a) Selection of seed, in adaptation to environ- 
ment and trade requirements ; (b) Hybridisation, an additional agency 
to attain these objects ; (c) Acclimatisation of prized foreign stocks. All 
three methods are in India receiving consideration at present. For many of 
the cotton districts, selection from existing stocks seems the most hopeful 
method. It may be said, however, that in the discovery of absolutely new 
stocks, hybridisation is often of special value. 

The Government of India have recently appointed an expert in charge 
of cotton experiments. The results so far attained in selection and 
crossing are admittedly of a tentative nature, but Gammie’s first report 
(Note on the Class, Ind, Cottons and Cross-breeding Exper., Poona Farm, 
1901-2) manifests a useful start as accomplished. The endeavours of the 
Bombay Government to bring the vast tracts of Sind under Egyptian 
cotton through the supply of cheap canal water, would seem to have given 
much promise, and in the public press repeated mention has recently been 
made of the high prices realised for the cotton already produced. It 
may thus be confidently afiirmed that there does not appear to be any 
sufficient reason for doubting the success likely to he attained in India 
than in other countries with the production of superior cottons. The 
only untoward anticipations centre around the willingness or ability of 
the Native cultivator to advance with the times. [Cf, R. J. Redding, 
Essential Steps in Securing an Early Crop of Cotton, in U.S. Dept. Agri 
Farmer's Bull, 1905, No. 217 ; Testing Cotton Seed, in Agri. Journ. Ird., 

1906, i., pt. ii., 174 ; also Slv, Fumigation American Cotton Seed, etc., 

1907, ii., pt. ii., 212.] 

in. CULTIVATION IN INDIA. 

1. BOMBAY AND SIND.—'Wa,tt, lx. 134-7, 139-54. 

Area and Production. — ^Acoorffing to the official Agricultural 
Statistics, the total area under cotton for 1904-5 in the British dis- 


Area and Yield, tricts was 3,605,985 acies. 


The, most important localities were Khan- 
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desh, 1,201,673 acres ; Dharwar, 581 ,950 ; Bijapur, 455,864 ; , ALmedabad, 

340,602; Broach, 274,699; Sind, 218,050; Belganm, 183,207 ; Ahmed- 
nagar, 79,626. The area of cotton in the Native States of the Bomhaj 
Presidency is an important factor in the Indian cotton supply. This came 
in 1904-5 to 2,570,985 acres. Kathiawar has usually one to two million Kathiawar, 
acres, and Baroda half a million acres under the crop. The Native States 
and British districts together thus show the Bombay Presidency with a 
cotton area of 6,176,970 acres in 1904-5. The yield for the same year was 

893.000 bales of 400 lb., or 3,189,285 cwt. The estimated area and yield 
for the following year were 6,108,900 acres, yielding 1,117,000 bales, in 
Bombay (including Native States) ; and 265,000 acres, yielding 79,000 bales, 
in Sind (including Native States), giving totals of 6,373,9^00 acres and 

1.196.000 bales. The Final Memorandum for the year 1906-7 gives a total Area ami 

of 3,995,499 acres for the British districts, including Sind, and of 3,462,854 ^ 

acres for the Native States, a grand total of 7,458,353 acres. This estimate 
is said to be 49‘9 per cent, in excess of the average of the preceding ten 
years. The estimated yield during the same year is 824,052 bales in the 
British districts (including Sind), 1,071,243 bales in the Native States. 

The total is thus 1,895,295 bales, an increase of 132-9 per cent, on the 
yield of the preceding ten years. 

Traffic . — In order to arrive at some tangible conception of the local 
and foreign interests in the cotton of this Presidency, it may be useful 
to analyse production and supply in the light of the official returns of supply, 
trade by rail and river and by sea coastwise, from and into town and 
Presidency. The most interesting features are the supplies drawn by the 
town from Kathiawar, from the Presidency of Bombay itself, from Berar 
and from the Central Provinces. The adjustment arrived at shows the Pre- 
sidency in 1905-6 to make a net export of 2,765,696 cwt., and assuming 
this to be drawn exclusively from local production (viz. in 1905-6, 1,117,000 
bales or 3,989,285 cwt.), a balance of 1,223,689 cwt. would be the net 
supply retained by the Presidency. It is not, of course, necessarily the 
case that all the actual exports of a tract of country are drawn from its Local 
own production : an error exists in all such calculations which is eliminated Oo^sumption. 
by dealing with the whole of India, and for a number of years, not one year. 

It is useful, however, to ignore such errors and to analyse the figures as 
they stand. Accordingly, the port town of Bombay is shown to have 
imported by (internal transactions) rail and by sea coastwise, 10,583,662 
cwt,, and to have exported by these routes 261,070 cwt., thus showing 
a net import of 10,322,582 cwt., and, adding the foreign imports, viz. 

158,838 cwt,, a total net supply of 10,481,420 cwt. The foreign exports 
(external transactions) came to 5,289,691 cwt., and thus there remained 
5,191,729 cwt. as the supply for the Bombay town mills, or, adding the Bombay muis. 
Presidency surplus (viz. 1,223,589 cwt.), 6,415,318 cwt. are shown as 
having been available for the Presidency and town of Bombay for the 
year in question. The town of Karachi imports by rail and river ap- 
proximately the amount which appears in her foreign exports, viz. in 
1905-6, 709,257 cwt. In 1905-6 the total imports by rail and river 
came to 799,721 cwt., of which the Panjl.b supplied 427,485 cwt., Sind sind. 
almost as much, and the balance came from’ Bajputana and the United 
Provinces. 

Agrlcaltural Operations. — A full account of the method of cultiva- Operations, 
tion in Bombay is given by Mollison, of which the following may be 
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Seasons. 


Manures. 


Soils. 


Associated 

Crops. 


Tillage. 


Seed. 


Seed to Acre, 


flowering 

Season. 

Picking. 


accepted as a summary. The soil of Broach district is deep and retentive 
of moisture, and over the greater part the annual rainfall exceeds 35 
inches on an average. The crop is sown as soon as possible after the 
monsoon sets in, in June or July, hut owing to the efiect of the heavy 
rainfall, two or more sowings may he required before the seeds germinate 
satisfactorily. Usually the same field grows cotton every second year, 
and in intermediate years the ground may lie fallow or grow one of the 
ordinary rotation crops. Manure is rarely applied oftener than once in 
three years, and fifteen loads per acre is considered a full average. It 
should be thoroughly decayed and applied preferably before the rains. 

Soils . — The crop thrives best on fairly deep black soil, with a rainfall 
of 30 to 40 inches, and it is grown entirely as a dry crop. The most 
suitable soil is the so-called “ black cotton soil,” which may be found 
in some parts to a depth of five feet or more as in Ahmedabad, Broach and 
Surat ; but cotton also succeeds on much shallower soils. 

-Generally the crop is grown alone, but where the rainfall 
is heavy and the soil retentive as in Broach, rice in the same or in separate 
rows is often subordinate to it. Coriander, Sesamum, gram {Cicer 
arietinum) are sometimes sown to fill vacancies. The roji cotton of 
Kaira, etc., is, on sandy loam soils, always grown as a row crop with Idjra 
{Pennisetwni typlioidemn) or pulses. The principal rotation crop 
with cotton is judr {Sorffhu'tn vulgare), but this may be modified 
according to district and season. Thus wheat is extensively grown as a 
dry rahi crop on the cotton soils of Ahmedabad, Idng {Lathyrus mtimis) 
and a mixed crop of tuver {Cajanus indicus) and Sesamum as rahi 
crops in Broach, etc. 

Tillage . — Preparatory tilling begins usually in the hot weather by 
collecting and burning the stubble of the previous crop. Two ploughings 
and two more harrowings may be required before the seed is sown, but the 
amount of preparatory tillage necessary depends on the previous crop. 

Seed. — The seeds require special preparation for sowing, as they 
generally cling together, owing to the lint and fuzz which may still adhere 
to them. This is accomplished by mixing them with a thin plaster of 
cowdung, mud and water, and rubbing the plastered seed on the close 
network of a Native bedstead. The seeds can then be passed through the 
seed-bowls and tubes of an ordinary country seed-drill. If sown alone tlie 
seed is drilled in rows 22 to 26 inches apart. About 16 lb. per acre 
is the usual seed rate. Two harrows follow one drill to cover the seed 
and smooth the surface. If the seedlings are damaged before they produce 
true leaves, the crop should be resown, if the season has not too far 
advanced. 

When the seedlings are about 4 inches high, the crop is ordinarily 
intercultured with the bullock hoe and hand- weeded. The weaklings arc 
then thinned out and the plants left about 18 inches to 2 feet apart, if 
in good condition, but if backward or stunted they are left closer together. 
The plough is finally passed between the rows in September or October, 

Crop . — Flowering begins in Ootober-November, and may last till 
January if the rains are late and favourable. Picking usually commences 
in January and lasts tiU March or April. The crop is picked at short inter- 
vals, as the cultivators are afraid of their fields being robbed at night. The 
best time for picking is the morning, as the lint is then clean, owing to the 
dew on the foliage. 
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I Yie/eT surf Cost.— According to Mollison, the average outturn of seed 

and cotton together in the Presidency varies from about 300 lb. per 
acre in the Karnatak to as high as 446 lb. in some well-cultivated fields 
in Broach. The proportion of clean to seed cotton is on an average about 
one to three. The total cost of cultivation per acre in the Surat district 
he estimates at Rs. 21-13 annas. 

. Modifications on above System. — In Surat the average rainfall is Surat versus 

slightly heavier than in Broach, but the soil is not so deep nor so dense, 

I and there is less risk of seedlings being destroyed by rain. The rotation 

* crops are mostly hharif, whereas in Broach they are rabi. Juar is the 

principal rotation crop, always with a subordinate mixture of white tuver. 

Rice is never sown with cotton in Surat. 

The principal variation in cultivation in the Karnatak is due to the Karndtak. 
monsoons — the south-west between June and October, and the north- 
east between October and December. If sowing were to take place in 
June, as in other districts, the Dharwar crop would ripen in the middle Dharwar. 
of the north-east monsoon and the cotton be damaged by rain. To 
prevent this, sowing usually takes place in the latter part of August, and 
may be even extended to September. The seedlings are not thinned 
out to the same extent as in Broach and Surat, but are left comparatively 
close together. 

In Khandesh two forms of cotton are grown, the one on black and the xhandoah. 
other on light soil ; they generally occupy the same field once in three years. 

The light-soil crop jdelds best with heavy rainfall, the black-soii crop 
with moderate rainfall. The seed rate is 10 to 12 lb. per acre and is 
sown, if possible, by June. Picking begins in October and is complete 
in December. In cotton-picking, care should be taken to avoid floss 
which is discoloured and damaged by boll-worm, as such obtains a poorer 
price and its presence lowers the average rate obtained. 

In selecting seed for next crop, care should be taken to secure bolls seed selection, 
from the largest, healthiest and most copiously fruiting plants. Seed 
should not be taken from plants on which any of the bolls are affected by 
boll- worm. As a further precaution against boll- worm, cotton seed 

should, before it is prepared for sowing, be steeped for five minutes washing the 
in a I per cent, solution of copper sulphate and then dried in the sun. 

Disastrous efiects on the cotton crop may be produced by sudden at- 
mospheric disturbances. The most trying consequences are due to heavy Atmospheric 
rainfall, frequent changes of wind, cloudy weather and frost. An Disturbances. ^ 
abstract from Mr. Walton’s History of Cotton in Bombay, detailing the 
various diseases caused by these conditions, is given in the Dictionary 
(iv.,^70). ■ ■ ■ ■■■ ; ' , ' 

Exotic Cottons. — ^Except in the Karnatak, where an American cotton Egyptian, 
has been acclimatised, foreign cottons have failed to take any very pro- 
minent place. In this connection mention may be made of the attempts 
of the late Mr. Tata of Bombay to grow Egyptian cotton beyond the 
Ghats as a mhi crop in the eight months of dry weather that prevail 
between the monsoons. The result may be said to have been a failure. 

At Poona in 1900 two Egyptian cottons were tried. They had an un- 
healthy appearance from the first, many of the bolls dropped before they 
were ripe, and both together gave an average outturn of only 401 lb., 
lint and seed, per acre. Irrigation, 

SIND.—Area and Production. — In the Final Memorandum for 1906-7 Cotton. 
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on cotton-growing in India, issued by the Government, the total area in Sind 
and its Native States was 245,549 acres. The method of cultivation in 
Sind differs considerably from that pursued in Bombay. The rainfall is 
excessively small, and the greater part of the cotton is cultivated by 

Flooding. irrigation. An unfailing supply of water can be procured from the Indus. 

Two methods of cultivation are employed. By the first, frequent watering 
is necessary after sowing, and the seed is sown on ridges in holes 
18 inches apart, after the surface has been inundated. By the second, 
no watering after sowing is required. The only care necessary is to 
keep the earth about the stems loose and free from weeds. 

Seasons. — In Upper Sind the crop is sown at the end of February or 
beginning of March, or sometimes as late as May or even June. Picking 
ordinarily takes place in July to August. After picking, cattle are turned 
on to the fields to graze, but the roots are left for a second year. Farm- 
yard manure is used, about 12 maunds to the higlia. In other parts 
of Sind cotton is not cultivated till the canals fill in June, and the crop 
consequently is not picked till November or December. 

Egyptian. Bxotic Cottom. — Unlike Bombay, the experiments with Egyptian 

cottons would appear to have been successful. In a report on the experi- 
ments carried on at Dhoro Naro, dated August 30, 1904, Mr. F. Fletcher, 
then Deputy Director of Agriculture, said of ashmouni and ahassi cottons 
that they yield a minimum of 1,500 lb. of seed-cotton per acre. The plants 
were irrigated every fifteen or twenty days, at the rate of about 380 cubic 
metres per acre. In his opinion the experiments so far conducted have 
sufficiently demonstrated that on perennially irrigated areas in Sind, the 


Egyptian cottons can be grown normally, and would presumably give 
even a large yield, but the proper time for sowing would be February or 
Seasons, March, and not, as now practised, J une to July. He further holds that over- 

irrigation is often practised on the Jamras. The report then concludes 
that if the whole of Sind were put under perennial irrigation (through a 
dam constructed at Bukker) the potentialities of the province for cotton- 
Higii growing could not be surpassed even by the United States. Mr. Fletcher’s 

Espectations. experience in Egypt gives an importance to his utterance on the question 
of cotton-growing in Sind that carries it to a higher platform than the 
sanguine expectations of many previous writers on Indian cotton-growing. 
The area under Egyptian cotton at present is 1,500 acres, but if Mr. 
Fletcher’s expectations are even partially realised the future may witness 
a greatly increased interest in this subject, much to the advantage of 
India. [U/. Watt, U 225-6.] 

[Of. B,oyle, OuU. and Oomm, of Cotton in Ind., 1851, Gsa&eh, 

Cotton in the Bombay Pres., 1862 ; Ann. Rept. on Cotton, Bomb, Pres., 1880-1 ; 
Crop Exper, Bomb. Pres., 1890-1900 ; Exp. Farm Rept. Poona, 1893-4, 9^10 ; 
1894*6, 14-6; 1895-6, 18-9; 1896-7, 33; Surat Farm, 1900-1, 12-5; 

1902-3, 33-5 ; Exp. Farm Rept., Bomb. Pres., 1903-4, 1-13 ; Middleton, 
Agri. Ledg., 1895, No, 8, 95-100 ; Cottons of Southern Maratha Country, 7 ; Sind , 
and Persian Cottons, 17-8; Text. Journ., Oot, 1897, 1 ; May, 1901, 215-6; 
Mollison, .'Teaji&oo^ Agri., 1901, iii. 215-24 ; Pioneer Feb, 1, 1901, 

8; Times of Ind., Nov. 9, 1904; Sly, Egyptian Cotton in Sind, in Agri. Journ. 
Ind., April 1906, i., pt. ii., 165-8 ; Fletcher, Improv. of Cottons in Bombay Pres., 
in ^dgfri. Jowrn. i'wd., 1906, i., pt, iv., 351-89.} ^ ^ ^ ^ ^^ ^^^^ ^ ^ ^^ 

PROVINCES AND Watt, l.c. 131-4.— Area 

12*^3^ and Production. — On an average of the five years ending 1904-5 the 
C.Prov. and tract under cotton represented 23’60 per cent, of the total cotton area in 
Berar. British India. In 1904-5 there were 1,492,323 acres in the Central 


GOSSYPIUM 

PEODUCTIOlf AND YIELD cui^tivation 

O. Prov. 

Provinces and 3,069,024 acres in Berar. The comparative importance of 
the various districts may be gathered from the returns for the year named : 

Central Provinces— Wardha, 404,405 acres; Nagpur, 404,411 ; Nimar, 

298,387 ; Chhindwara, 113,780 ; Berar — Amraoti, 715,127 ; Akola, 743,268 ; 

Wun, 478,211; Buldana, 421,768; Basim, 362,059; and Blhchpur, 

348,591. The yield for the same year was 472,000 bales, or 1,692,857 cwt., 
in the Central Provinces ; 755,000 bales, or 2,696,428 cwt., in Berar. The 
estimated area and yield for the year following were 1,686,000 acres and 
347,000 bales in the Central Provinces; 3,197,900 acres and 483,000 bales 
in Berar ; giving totals of 4,783,900 acres and 830,000 bales. The final fore- Area and 
cast for 1906-7 shows the total area for both the Central Provinces and Berar 
at 4,852,087 acres, or an increase of 45 per cent, on the decennial average. 

The yield for the same year is estimated at 880,984 bales, an increase of 
about 8 per cent, on the previous year. 

Traffic.- — Since 1903-4 the figures of railborne traffic have been latemai Trade, 
returned for the Central Provinces and Berar conjointly, consequently 
1903-4 is the last year in which they can be discussed separately. The 
Berar railborne traffic in 1903-4 shows a large export and insignificant 
im;port. The net exports in 1903-4 came to 2,049,881 cwt., by far the 
major portion going to the town of Bombay, the balance to Bengal Pro- 
vince {practically none to Calcutta), Bombay Presidency and the 
Central Provinces. A fairly large amount is usually shown exported in 
excess of local production, indicating possibly a considerable traffic by road 
that escapes registration. In the Central Provinces the net export 
amounted in 1903-4 to only 846,957 cwt., as compared with 2,049,881 cwt. 
in Berar. The difierence is due chiefly to the large quantity the Central 
Provinces import, viz. 143,822 cwt. in 1903-4, far the largest part of which 
comes from Berar, Eajputana and Central India. Almost the whole of 
the exports go to the town of Bombay, an insignificant surplus going 
to the Presidency of Bombay and to Bengal. In 1905-6 the net exports 
from the Central Provinces and Berar together amounted to 4,229,617 cwt. 

Agricultural Operations . — In Berar, tur intUcus), Associated Crops, 

in the proportion of one-tenth, is generally associated with the cotton 
crop, but in the villages to the south and above the Ghats, hajra 
{ 'JPennisettivn typhoidetim) and til {Sesamum indicutn) sometimes 
replace it. Eotation is regarded as absolutely necessary. On light soils, 
cotton is usually rotated with juar only [SorgJm/m imlgare), but on the 
rich black soils of the plains, cotton, juar and a raU crop are rotated alter- 
nately. A plurality of crops is generally grown in the third year, separate 
parts of the field being devoted to wheat, gram, linseed, or lahh {Lathyrus 
sativus), and these in their turn are also rotated. Preparatory ploughing 
is not carried out every year, as it is considered to impoverish the soil, 
unless manure be subsequently applied. The advantages of manure are Manures, 
thoroughly understood by the cultivators, but there is great difficulty in 
Berar in obtaining a supply. Poudrette is considered best, and cowdung 
comes next in order. Green soiling is sometimes, but very rarely, resorted 
to. Ploughing generally takes place in December or January, as soon as 
the crop of the year is removed. The fields are always cross-ploughed, ploughing. 
Harrowing succeeds ploughing, and in the case of unploughed fields is the 
only preparatory operation. 

Seed . — Sowing commences with the first fall of rain, in the early 
part of June. The seed of the previous year’s crop is always used, and 
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is prepared and sown mucli as in Bombay. Ten pounds of seed are con- 
sidered sufficient for an acre of land. Should a period of drought occur 
Uainfaii. after sowing, the seed will be destroyed, or if rainfall be excessive it may 

rot. In both cases the crop must be resown. Prom 20 to 25 inches of 
rain are enough provided it falls at timely intervals. Under favourable 
conditions the young plant will put forth four or five leaves in a fort- 
night, and weeding then becomes necessary. Between the rows, this is 
done by the bullock hoe, but on the rows, the weeds are removed by hand. 
Bullock hoeing is carried on at intervals of a fortnight till the pods appear. 

Crop. — The boUs ripen and open in October, and the cotton is then 
Picking. ready for picking. The first generally takes place at the end of October 

or beginning of November. If the crop is a good one, three to seven 
Cost. pickings can be made, according to the kind of cotton grown. The total 

cost of cultivation has been estimated at about Bs. 13 to Es. 15 per acre. 

In the Central Provinces the method of cultivation does not differ 
Seasons. materially from that in Berar. The soil is prepared for sowing in May to 

June ; . the seed is sown in June ; picking commences in November to 
December, and is completed from Prebruary to March. 

IPf. Medlicott, Cotton Handbook for Bengal, 1862, 254-84 ; Cassels, l,c. 
194-227 ; Ann. JRept. Ind. Mus. (Indust. Sec,), 1894-5, 23-4 ; Fuller, Note on 
Outturn of Land under Principal Crops, Cent. Prov., 1894, , 26-30 ; Middleton, 
Z.C.," Cottons of Cent. Prov, Berar and Kkandesh, 12-3 ; F. W. Francis, Cat. Cult, 
in Berar. (ser. H.A.D.), 1898, No. 2 ; R. S. Joshi, Bosper. Cult, of Egypt. Cotton 
at Nagpur, Dept. Land Eec. and Agri. Cent. Prov., Bull. 1901, No. 3 ; Exper. Farm 
Repts. Nagpur, 1890-1904 ; Gaskin, Cotton Cult, and Trade in Cent. Prov. and 
Berar, in Agri. Journ Ind., April 1907, ii., pt. ii., 171-92.] 

Having devoted so much space to the chief cotton -producing areas 
of India, an effort may now be made to abbreviate as far as possible the 
accounts that follow of the other provinces to the particulars of chief 
importance : — 

D.EI.P., NIZAM’S DOMINIONS.— Area and Production . — The authoritative figures for 

iv., 132-3. 1903-4, show the area to have been 2,660,713 acres and the yield 982,867 cwt., 

Nizam’s 275,203 bales. The largest cotton area is the Aurangabad Division, which 

Dominions ™ 1903-4 grew 1,464,116 acres. Then follow Gulbarga, 874,032 acres; Bidar, 
232,096 acres; and Warangal, 75,161 acres. The forecast for 1905-6 reported an 
area of 2,637,000 acres and a yield of 206,000 bales, or 735,714 cwt. 

The trade returns for 1905-6 show that the net export was 801,144 cwt., or 
65,430 cwt, in excess of the estimated outturn. The exports went chiefly to the 
town and Presidency of Bombay, and a considerable quantity to the Madras 
ports. 

D.B.P., 3. RAJPUTANA AND CENTRAL INDIA,- Area and Production.— 

iv., 96-9. area for 1901-5 was 4-69,000 acres in Rajputana and 846,000 acres in Central 
Bajputana India, a total of 1,315,000 acres. The yield for the same year was 1,150,000 
cwt., or 322,000 hales. The estimated area and yield for the following year 
were 289,000 acres and 61,000 bales in Bajputana ; 968,000 acres and 
129,000 bales in Central India. The latest statistics (1906-7) estimate an 
area of 428,000 acres in Rajputana; 1,117,000 acres in Central India ; 
with a yield in hales of 176,000 in Bajputana ; 291,000 in Central India, 
giving totals of 1,545,000 acres and 467,000 hales. 

The net export trade of Bajputana and Central India amounted in 1905-6 
to 856,934 cwt., and as the estimated outturn in that year was 190,000 
bales, or 678,571 cwt., the exports for the year were considerably in excess 
of the outturn. The largest share of the exports go to the town of Bombay, 
the United Provinces and the Presidency of Bombay. The Central Pro- 
vinces, the Panjab, and the towns of Calcutta and Karachi also receive 
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considerable quantities. The imports come chiefly from Bengal, the 
United Provinces, the Central Provinces and Berar. 

AGRJCULTUHAL OPBRATJONS.—Rotatioa.—The soils are fertile though light. 

They fall under Middleton’s third class, which yields the Bengals of commerce. 

The plant is grown as a mixed crop, usually with and 

san (Crotaiaria Jiuusea), etc. The ^ound is prepared by ploughing and manuring. Maaures. 

The seed is then sown broadcast in the month of April or Jime, and the land Sowings, 
immediately after is lightly ploughed and later on again ploughed. Picking Seasons, 
commences in October and is completed by the end of the year. The cost of Cost, 
cultivation has been estimated at B.s. 25 per acre. [Cf. J. Forbes Hoyle, l.c. 

309-29 ; Medlicott, l.c, 1862, 243-63 ; Middleton, Bajputana Cotton, l.c. 16.] 

4. MADRAS. — ^Watt, l.c. 128-31, 151, — Area and Production,-— D.E.P., 
Madras ordinarily grows about 14 per cent, of the cotton crop of British iv., 99-108. 
India, or 9*2 per cent, of the entire cotton area. In 1904-5 the total was Madras. 
2,007,297 acres. The principal districts are usually the following (the 
figures denoting the acreages in 1904-5): — Bellary, 408,388; Karnul, 

268,067; Tinnevelly, 250,521; Coimbatore, 256,948 ; G-untur, 210,487 ; 

Anantapur, 171,051 ; Cuddapah, 127,854. The yield for the same year 
was 132,000 bales, or 471,428 cwt. The estimated area and yield for the 
following year were 1,634,000 acres and 148,000 bales (528,571 cwt.). The 
latest available figures for the year ending December 1906 show an esti- 
mated area (raiyatwari) of 1,544,000 acres, with a yield for the same period 
of 151,000 bales. 

Traffic. — The most noteworthy point regarding the trade of Madras 
in 1905-^6 is the fact that the exports from the Presidency exceeded the 
outturn. The net export was 864,947 cwt., or 336,376 cwt. in excess of the 
outturn, which was drawn from beyond the Presidency. The Madras ports 
had a net import by rail of 932,336 cwt., and by sea coastwise of 10,195 cwt., 
thus giving a total import of 942,531 cwt. The foreign exports came to 
800,479 cwt., and this left 142,052 cwt. as the supply of the Madras town mills. 

AGRICULTURAL OPERATIONS.— Forms ot Plant.— Theve are two forms of in- Two Crops, 
digenous cotton usually grown in Madras, one depending on the south-west 
monsoon, the other on the north-east. The former is sown between May and Seasons. 

July, the latter, between September and November. In Tinnevelly both are 
sovra in the same season, October to November. In the Tamil districts these crops 
are known as uppam and nadam. The uppam crop is generally sown on black 
cotton soil, the nadam on red or gravelly soils. These produce the four com- 
mercial forms known as Tinnevellys, Westerns, Coconadas and Salems. Manure Manure, 
is seldom added, but cowdung or wood-ashes may sometimes be lightly scattered 
over the ground; and if cattle are not permitted to browse on the fields, the 
leaves and twigs of the previous year often remain, and thus very possibly carry 
disease from one crop to another. Irrigation is seldom resorted to, and the raiyat irrigation, 
has to depend for the successful growth of his crops on the periodical rains. 

Rotation. — In exceptional cases cotton is grown continuously, but the general Associated Crops, 
practice is to have a rotation. The principal rotation crops are kamhit ( Pe-H uisetuw 
typiioitieum) and vardgu {JPanimtm. miiitteettw,), sometimes also cholam 
(Sorginuni vvigare) and liorso Or Bengal gram. If the land is clean, three plough- Ploughing, 
ings before sowing are ordinarily sufficient, but more may be necessary. The soil 
is ploughed in a drier condition thaar for grain crops. 

Seed. — The seed, which has to be prepared as in other provinces, is generally 
sown broadcast, and as a rule the same stock is sown over and over again. 

The seed rate is about 10 lb, per acre. In some districts, however, it is drill- 
sown in parallel lines, alternately with pulse. The seedlings appear between 
the third and seventh day. When they are three weeks old the plantation is 
hand-weeded, and the process repeated several times during growth. The weeding, 
plants begin to flower about the fourth and to ripen their fruit about the sixth 
month of their growth. In some cases this does .not take place till the eighth Seasons, 
month. In Tinnevelly, however, the first blooms appear in the third month 
after sowing and the first bolls open in the fourth month. 

Crop. — -The pods, as a rule, are not collected as they ripen, but are allowed 
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to remain, until the whole crop of the field is ready. The time of harvostint; 
varies, according to the district and time of sowing, from January to August. The 
cotton crop in Madras seems to be specially liable to the attacks of numero\is 
Insect Pests. insects and fungal parasites.' An ordinary crop of cotton (in form of seed-cotton) 

’ in Tinnovelly runs from 750 to 900 lb. per acre, while 500 lb. is stated to be a 

fair average when alT sorts of soil are taken into consideration. The cost of 
cultivation varies considerably in different districts. In Anantapur it has 
been estimated at Bs. 2-13-2 per acre ; in South Canara at Bs. 14 per acre. 
[Cf. Buchanan-Hamilton, Journ. through Mysore, etc., 1807, ii., 157-8, 221-3 
254, 313-4, 326-7, 450-1, 545 ; Boyle, l.c, 464-537; Cassels, lo. 262-3- 
J. Talboys 'Wheeler, Handbook on Cotton Cult, in Madras Pres., 1862 ; Gribble,* 
Man. of Cuddapah Hist., 1875, 201-4 ; Nicholson, Man of Coimbatore, 1887, 
2Z2-5 •, Cotton in Madras Pres., Agri. Dept. Mad., Bull. 1890, No. 9; S. Iyer, 
Bept. on Growth of Cotton in Tinnevelly, Agri. Dept. Mad., Bull. 1891, No. 19; 
Middleton, l.c. 7-9; Bept. on Operations Agri. Dept. Mad., 1903-4, 5 ; Madras 
Weekly Mail, Sept. 8, 1904, 248 ; Nov. 24, 1904; Proc. Agri.-Hort. Soa. Mad., 
April-June 1905, 28-31, 36-7.3 

I>.E-P., MYSORB AND COORQ.— Area and Production, — The area under 

iv., 147-8. cotton in 1904-5 was 71,000 acres and the yield 17,857 cwt., or 5,000 bales ; 

Mysore. in 1905-6, 76,000 acres with the same yield. The principal districts are 

Chitaldrug, Tumkur, Mysore and Shimoga. The final estimate for 1906-7 
shows a total of 89,000 acres and a yield of 10,000 bales. In 1906-6 
Mysore had a net export of 40,287 cwt., or 22,430 cwt. in excess of the 
estimated outturn. Almost all went to Bombay Province, while small 
quantities found their way to the Province of Madras, the Madras ports 
and the town of Bombay. The imports came from the Provinces of 
Bombay, Madras, and the town of Bombay. 

Cotton is not an important crop, and there is little of an exceptional 
character to he recorded regarding either the plant grown or the methods of 
Primingiootton, Cultivation pursued, except that after giving a crop the plants are cut down 
close to the ground, and in a month after the succeeding rainy season they 
produce a second crop, about twice as large as the first. This appears 
to be one of the few records in modern times of the pruning of cotton. 
Hove records, however, that in Gujarat the red-flowered plant was 
regularly pruned during his time (1787). The older writers on cotton 
frequently allude to the practice prevailing in the West Indies. [C/. Watt, 
l.c. 94, 269, 286, 309, 322.] It is curious that it should have survived in 
Mysore, a country closely connected with one of the once famed red-flowered 
cottons. [Gf. Buchanan-Hamilton, ^.o. 1807, i., 40, 203, 378-9, 411 ; iii., 
323-4,351; Lewis Rice, Mysore 1897, i,, 125-6.] 

P AN jAb.— A rea and Production. — On an average of the five 
iv., 117-28. years ending 1904-5 the area under cotton in the Pan jab represented about 
Panjab. 7.3 per cent, of the total area under cotton in British India. For 1903-4 
the Panjab area, including the North-West Frontier and Native States, 
was 1,747,000 acres and the yield 1,492,857 cwt., or 418,000 bales. The 
estimated area for the following year (1905-6) was 2,017,000 acres and 
Area and the yield 205,000 bales, or 732,142 cwt. The final forecast for 1906-7 

1900-7^°’^^ gives the area as 1,408,000 acres in the Panjdb and 61,000 acres in the 

North-West Frontier, a total of 1,469,000 acres and yield of 370,000 bales. 
The most extensive areas returned for 1904-5 were : — Lyallpur, 165,849, 
acres; Lahore, 142,621; Hissar, 96,862; Rohtak, 95,880; Gurgaon 
92,859 ; Karnal, 75,008 ; Multan, 70,342 ; Gujrdnwala, 53,488 ; Shahpur, 
31,155 ; and Montgomery, 37,474. In the North-West Frontier, Peshawar, 

19,658 'acres. ■■■■ . • 

Traffic. — The net exports from the Panjah in 1905-6 amounted to 
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568,307 cwt. As the outturn in the same year was 732,14:2 cwt., it thus 
exceeded the net export hy 163,835 cwt. The largest quantity goes to 
the port town of Karachi, while considerable quantities also are consigned 
to the towns of Bombay and Calcutta. The imports come chiefly from 
the United Provinces. Delhi is the most important manufacturing centre 
in the province. 

Soils, Manures, etc . — The soil of the Panjdb is generally well smted to the Soils, 
cultivation of cotton, if irrigated or subject to inundation. Ail kinds of productive 
soils appear equally well adapted. Manure is frequently applied, and irrigation Manure, 
either by canals or wells is the general rule. In some of the eastern districts 
cotton is raised as an unirrigated crop, but nearly always in positions where irrigation, 
the young plants can, if necessary, be watered from a neighbouring tank. The 
crop is generally mixed with others, of which the commonest are til, melons and 
pulses. Throughout the eastern districts it is the usual practice to sow Eotation. 
iiiinactiB eamuihimis in strips along the edge of the cotton fields, or in 
alternate rows with the crop. In the Central Panjab certain leguminous crops 
(species of MeUiottis, Trigoneiin, etc.) are commonly sown with the cotton, 
as an after crop to be used as fodder for well-bullocks. 

Seasons, Crop, etc. — The period of sowing varies in different parts of the ’ 
province and is largel 5 '- influenced by the rainfall and the race of plant grown, 
as also the altitude of locality. In Gurgaon from March to May it is sown near 
wells, or where there are other means of irrigation, and in June to July on rain 
lands as soon as the first showers break. In Shahpur and other districts sowings 
generally go on from the middle of February to the end of March, and in well- 
watered lands to April or May, The seed is sown broadcast at about the rate of See{a. 

8 to 12 seers to the acre. The crop requires to be weeded and watered several crop, 
times dming growth. Picking takes place about November and December. 

The pods do not all ripen at once, and it is necessary to go over the field several 
times. Picking ought to be completed before January owing to the danger of 
loss from frost. It is difficult to give a precise statement as to the cost of cifitiva- Cost, 
tion. It differs considerably in some districts, and largely depends on the method 
of irrigation and the use or not of manure. On land both irrigated and manured, 
the highest figures quoted are in Jalandhar, Rs. 37-13-4 per acrej the lowest 
in Jhang, Rs. 10-0-9 per acre. [Of. Royle, l.e. 301-9; Medlicott, Z.c. 218-28, 

233-42 ; Stewart, Pb. PI., 1869, 22 ; Diet. Gaz. Pb., 1890-1902 ; Settl. Rept. 

JaZZandar, 1892, 123-4 ; Middleton, Z.C. 14-6.] 

/irasA/»/r. —Lawrence (Valley of Kashmir, 1895, 340-1) gives tbe Kashmir, 
following account of cotton. It is found all over Kashmir up to certain 
elevations. Never less than three ploughings are given before sowing, 
and the clods are also pulverised hy mallets. The seeds are soaked in 
water and mixed with ashes, but beyond this the plant receives no 
'manure. Sowing takes place at the end of April and in May, and 
about 48 seers of seed are sown to the acre. It is cultivated only for 
home consumption. The outturn is generally stated to be about two 
maunds (164 lb.) per acre. 

6. UNITED PROVINCES.-- Area and Prodactiott.— On an average of D.E.P., 
the five years ending 1904-5, the cotton crop in these Provinces represents fv., 109-17^ 
about 6’6 per cent, of the total cotton area in British India. In 1904-5 ' 

the area, including Native States within provincial boundaries, was ^ 

1.201.000 acres. In Agra, the districts of Aligarh, 152,407 acres ; Muttra, 

146,981; Agra, 118,591; Bulandshahr, 109,570; Meerut, 76,866; 

Etawah, 61,090 ; Ham4rpur, 52,629 ; Oawnpore, 62,363 ; and Banda, 

43,591. In Oudh, the districts of Hardoi, 11,816 ; Unao, 10,776 ; and 
Lucknow, 2,679. The yield for the same year was 1,314,285 cwt., or 

368.000 bales. Eor 1905-6 the total area for the Provinces was 1,372,000 

acres and the outturn 394,000 bales, or 1,407,142 cwt., while the final 
estimate for 1906-7 gives an area of 1,489, ok) acres and a yield of 638,000 Area and 
bales. . In connection with this subject an interesting article by Moreland, ^ 
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(Ai 7 n. Iwi-, 1906, i., pt. i, 37-43) on the conditions determining 

the area sown with cotton in the United Provinces should be consulted. 

Tmffic. — The net export trade of the United Provinces amounted in 
1905-6 to 1,497,159 cwt., or 90,012 cwt. in excess of the outturn. The 
exports went chiefly to the ports of Bombay and Calcutta and to the 
Panjab, small quantities also going to Bengal, Rajputana and Central 
India. The imports largely came from the Panjab, Rajputana and 
Central India, while smaller quantities also came from the Central 
Provinces, Berar and the port of Bombay. The chief manufacturing 
centre is Cawnpore. 


Cost. 

: Exotic Cottons, 


D.E,P., 
iv., 133-0. 
Bengal. 


Area and 
Production in 
190B~7. 


Solis, Rotation, etc. — ^The best grade of cotton soils in the Provinces are rich 
loams, which are either directly manured or reap some benefit from rnejuire 
applied to a previous crop. Cotton is also grown on poor soils such as the cal- 
careous tracts in the neighbourhood of the great rivers. At present cotton 
appears to have no definite place in the systems of cropping in vogue, which is 
said to be partly due to the uncertain distribution of rairfiall and the consequent 
uncertain nature of the crop, partly to the low yield and the narrow margin of 
profit usually secured. Subhiah {OuU. of Longer-stapled Cottons at Cawnpore 
Exper. Station, 1901, 28) suggests various rotations which those interested should 
consult. On the better classes of soil the crop is generally grown alone, except 
where rows of arhar are sown at intervals of 5 to 7 yards, but on poor ground it 
is almost invariably associated with four or five subordinate crops, of which 
arhar and til are the chief. Subhiah recommends particularly in the cultivation 
of longer-stapled cottons on irrigable lands, a mixture of cotton and maize iii 
alternate rows at a distance of 1|- to 2 feet. The seed is sown broadcast generally 
about the middle of June and then ploughed in. The seed rate is about 4 to 6 
seers per acre. Irrigation is applied only to about one field in seven. Picking 
commences about the beginning of October and is in progress from then till the end 
of January if not cut short by frost. If the plants are allowed to remain after 
January and are watered and hoed two or three times, a second gathering even 
better in quantity and quality may be obtained in May and June. On the 
richer classes of irrigated land Subbiah gives 140 to 230 lb. of clean, fibre as an 
average outturn per acre for the rainy-weather crop, and about as much for the 
hot-weather crop, giving a total of 280 to 460 lb. of fibre. The cost of cultiva- 
tion per acre as estimated by Duthie and Fuller amounts to Rs. 22-9, but by 
Subbiah at the Cawnpore Station from Rs. 61 to Rs. 73. 

Exotic Cottons. — Subbiah’s report deals mainly with the efforts made at 
the Cawnpore Experimental Faria to grow long-stapled American and Egyptian 
cottons. As a rule the American cottons did better than the Egyptian, since it 
was found the growmg season was too short to allow the latter coming to maturity. 
It is, therefore, laid down that in introducing long-stapled cottons, it is essential 
that those be chosen which mature in their native habitat in about the same 
time that the local country cotton does. [Cf. Royle, Cult, and Comm. Cotton 
m Ind,, 1851, 262-301; Medlicott, l.c. 165-218, 229-32; Exper. Farm Bepts. 
Cawnpore, 1890-1904 ; Middleton, l.c. Cottons of United Prov., 15-6 ; Subbiah, 
Cotton AccUm. at Cawnpore, in Pioneer Mail, March 17, 1899, 27 ; Rept. Qovt. 
Bot. Card. Saharanpur, 1904, 3-4.] 

7. BBNQAL.—Area and Production. — In the province of Bengal as now 
understood, the area under cotton represents only about 0*6 per cent, 
of the total area in India. In 1904-5 the estimated area and yield were 

78.000 acres and 20,000 hales (71,428 cwt.) ; in 1905-6, 73,000 acres and 

17.000 bales (60,714 cwt.) ; while the most recent estimate for 1906-7 
forecasts the area at 76,477 acres (39,947 acres early cotton and 35,530 
late) and the yield 16,030 bales (6,250 early and 0,780 late), or 57,250 cwt. 
The districts with largest areas are ; — Saran, 14,400 acres ; Sambalpur, 
11,693 ; Santal Parganas, 10,700 ; Singhbhum, 7,000 ; Manbhum, 5,100 ; 
Darbhanga, 3,792 ; Cuttack, 3,400 ; Muzaflarpur, 3,000, etc. 

Traffic. — The trade returns for 1905-6 show that the Province of 
Bengal, exclusive of Calcutta, made a net import of 86,224 cwt. The 
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outturn, for th.e same year was 60,714 cwt., so tLe total amount available 
for local purposes was 146,9.38 owt. The town of Calcutta imported by rail Local 
and river and by sea (coastwise) 1,063,601 cwt. and exported 90,596, giving 
a net import of 973,005. By adding the foreign imports (2,331 cwt.) wegeta 
total net import of 975,336 cwt. The foreign exports for the same year 
Avcre 498,567 cwt., so that the amount available for the Calcutta mills was 
474,769 cwt. Including the supply for the province (146,938 cwt.), a total 
of 645,505 cwt. met the local consumption. 

Crops, Seasons, etc. — There are generally speaking two cotton crops in Two Crops. 
Bengal, the early, sown during the monsoon rains and harvested during the Qold 
weather, and the late,, sown at the close of the rainy season and harvested during 
the hot weather. Early cotton is grown chiefly in the Santal Parganas, Sam- 
balpm*, Manbhum, Singhbhum and Angul ; late cotton in Saran, Muzaffarpur 
and Darbhanga. 

It is not deemed necessary to detail the methods of cultivation or other such Bibar Cottou. 
particulars, since the crop is hardly of sufficient value. In Saran (the largest cotton- 
growing district of Bengal) cotton is sown as a secondary crop, the seed being 
sown broadcasted. The so-called hhadoi cotton of Saran is sown in January 
and February and reaped in August ; the bysakhi sown in Jrme and July and 
harvested in April. Maxwell-Lefroy {Notes on Cotton in Bihar, Bull. Agri. Res. 

Instit., Pusa, Feb. 1904) mentions three ways by which cotton cultivation 
might be improyed-r-by drainage, growing with other crops, and sowing at 
another time of year. He considers the failure of cotton in Bihar as due 
largely to its inability to withstand the wet season, and the improvements 
he suggests have as their main object the lessening of the effects of the wet 
weather. He advises sowing in August to October instead of June as the young Obauga ia 
plants would not then have to struggle through the long rainy season, and the Seasons, 
insect pests, which are worst in June, July and August, would not affect the crop 
seriously. In a note drawn up at the request of the Lieutenant-Goveimor of 
Bengal, Mollison [Ind. PI. Gaz., March 12, 1904, 345) gives an account of recent 
experiments in Bihar, which the reader should cons\ilt ; also the efforts made 
by Messrs. Shaw, Wallace & Co. of Calcutta to grow tree cottons in various Tree Cotton, 
parts of the province. Particulars of these latter experiments have been given by 
Sly {Proc. Govt. Ind. Dept. Rev. and Agri., March 1905.) [O'/. Royle, Cult, 

and Comm, of Cotton in India, 1^51, 241-62; Grant, Rural tife in Bengal, 

1800, 187-8 ; Hunter, Stat. Ace. Beng., 1877, xvi., 105, 342-3 ; Sen, Rept. 

Agri. Stat. Dacca, 1889, 51-2; Basu, Agrri. Lohardaga, 1890, pt. i., 71-B ; 
ii., 35-7; Banerjei, Agri. Cuttack, 18Q3, 80-8 ; Middleton, l.c. 9-12; Banerjei, 

Monog. on Cotton Fabrics Beng., 1898; Mukerji, Handbook Ind. Agri,, 

Natural Pert, available for Cotton in Ind., Dept. Rev. and Agri. Proc., May 
1904; Ind. PI. and Gard., Dec. 3, 1904; Feb. 18, 1906, 118-9; Capital, 

Jan. 14, 1904, 60.] 

8. EASTERN BENGAL AND ASSAM.— Area and Production. — The B.E.B., 
area under cotton represents some 0‘3 per cent, of the total under cotton iv., 139 - 40 . 
in British India. In 1904-5 it was estimated at 50,000 acres and the E- Bengal 
yield 17,000 hales (60,714 cwt.) ; in 1905-6 at 61,000 acres with the same 
yield ; while the latest forecast, namely for 1906-7, puts the area at 
57,333 acres and the yield at 13,680 bales (48,857 cwt.). The Chitta- 
gong hill tracts are there shown to have an area of 26,636 acres ; G-aro 
Mils, 23,000 ; Nowgong, 3,400 ; Sylhet, 2,060 ; Khasia and Jaintia hills, 

1,000 ; while smaller areas are recorded in Cachar, Sibsagar, Goalpara, 

Jalpaiguri and Kamrup. 

\Gj. Montgomery Martin, Hist, Antig., etc., E, Ind,, 1838, iii., 665, 671, 686-8, 

694; .Hunter, Stat. Acc. Assam, 1870, L, 252; ii., 151, 191, 225-6, 288; Middle- 
ton, Assam Cottons, l.c. 18-20 ; Ann. Rept. Dept. Land Bee, and Agri, Assam, 1 901-3, 

22 ; Capital, May 19, 1904.] 

' 9. BURMA.— Area and Production,— IBmmsu produces about 0-9 per D.E.P., 

cent, of the total cotton crop of British India. The area for 1904-5 was iv., 148 - 52 . 
estimated at 189,000 acres and the yield 139,285 cwt,, or 39,000 bales. 
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The relative importance of the chief localities in Upper Burma may be 
expressed by the returns of the year named :~Myingyan, 65,611 acres ; 
Sagaing, 49,575; Meiktila, 36,161 ; Lower Chindwin, 13,672; and 
in Lower Burma, Thayetmyo (Lower Burma portion), 12,276. In the 
following year (1905-6) the estimated area and outturn were 183,000 acres 
Area and and the yield 35,000 hales (125,000 cwt.) ; while for 1906-7 the estimates 
1900 - 7 .^^°*’^ were 186,000 acres, with the same yield. 

Traffic. — The trade returns for 1906-6 show that Burma had a net 
export of 39,225 cwt. The outturn for the same year was 126,000 cwt,, 
so the net supply available for local consumption was 85,775 cwt. Almost 
all the exports went to Calcutta, but small quantities were also sent to 
Bombay port and to Pondicherry. 

Soils. Crops, Seasons, etc. — ^The most suitable areas for cotton are found in the dry 

zone of Upper Burma. It is there cultivated on good and medium black cotton 
soil but is also found on inferior soils of a lighter colour. Burkill (in a Report 
on Cotton in Burma dated March 25, 1904) states that cotton is grown on 
kain land (land periodically flooded by rivers), on taung yas (forest clearings), 
and on ya (high, dry land). On kain land the seed is sown in September after 
the floods have left the ground, but such cultivation is now rare. On forest 
clearings cotton is also said to be unimportant, as the land is more serviceable 
for other crops. The most important, therefore, is the third, viz, cotton grown on 
high, dry land. 

Haces of Plant. Two kinds of cotton are in general cultivation, the annual {wa-gale), which is 
sown in April and May and yields from October to December, and a perennial, 
[wa-gyi) which is sown at the same season as the annual but continues oh the 
fields for three years and yields annually in February or March. The annual is 
most extensively grown. Wa-gyi is a common crop in Minbu and Thayetmyo, 
but rare elsewhere. Manuring is general, farmyard manure being considered 
Xleld, best. The yield per acre of seed-cotton Burkill gives as follows : — on first-class 

soil, 73 viss (viss= 3'65 lb.)i second-class soil, 42 viss; third-class soil, 32 vise. 
In 1901-2 the average 3 deld per acre of clean cotton for the whole province 
was only 80 lb. ; according to the figures discussed in the Dictionary (taken from 
reports by the Deputy Commissioner of Meiktila), the yield would appear to 
average from 125 to 250 viss an acre of seed-cotton. lOf. Browne, Stat. and 
Hist. Acc. Thayet^nyo, 1873, 87-8 ; Rept. on Settl. Oper. Meiktila Diet., 1896-8, 
7-8 ; Arnold, Monog. on Cotton Fc^rica and Cotton Indmt, Burma, 1897, 16-8; 
Upper Burma Qaz., 1900, xi., pt. 1, 363; Rept. on Settl. Oper. Myingy an, 
1899-1901, 32, 42; Mollison, Rept. on Cotton Cult, in Burma, Aug, 18, 1904; 
Rangoon Times, July 3, 1903; Sly, Cotton Cult, in Burma, in Agri. Journ. 
Ind., 1906, i., pt. iii., 253-4.] 

Cotton IV. SOILS AND MANURBS.—As already mentioned, Middleton 

Soils. {Agri. Ledg., 1895, No. 8, 117) classifies tke Indian cotton soils into three 

well-marked sections :--(l) rich black clay soils, such as those of Surat 
and Broach, whicb produce the finest cottons ; (2) soils like those of Kathia- 
war, Khandesh, Berar and the Central Provinces, that produce the second- 
grade cottons ; and (3) a very large area, too sandy or with too small a 
rainfall to ripen the finer cottons — the source of the Bengals of com- 
merce. Bombay Presidency has soils and climates of all three grades, 
but it is much more favourably placed than other provinces, by having 
a larger proportion of both the first and second grade soils. 

paper on Indian soils. Leather [Agri. Ledg., 1898, No. 2) makes 
■ four main heads : — the Indo-Gangetic alluvium ; black cotton or regur ; 
red soils lying on metamorphic formations (in Madras); and laterite 
soils. The first consists generally of a yellow- coloured alluvium, some- 
times sandy, sometimes stiff clay. The only rocky particles larger 
than sand which this expanse of land contains is the nodular lime- 
stone, kanhar. (Por theory of formation, see p. 711.) Leather 
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states that in tlie samples lie examined, tlie amount of pliosplioric acid, 
tliougii small, was more than in other Indian soils. The commonest form 
of red soil is a sandy clay coloured by iron peroxide. It may be derived 
from the rocks in situ or from the same products of decomposition ivashed 
by rain tq lower levels; Laterite soils are simply soils lying on or adjacent 
to laterite rocks. The composition of both these classes, according to 
Leather’s analyses, varies considerably, but, like other soils of India, both 
are deficient in phosphoric acid and nitrogen. 

It is on the black cotton or regur soils that Indian cottons are generally Regur 
grown. Typical regur areas are well represented in the Bombay and Soils. 
Madras Presidencies. The condition in^cated may be described as a 
highly argillaceous, calcareous clay, very adhesive when wet, and from 
its absorbent nature expanding and again contracting to a remarkable 
extent. In consequence, during the hot weather, such soils become 
fissured in every direction by huge cracks, which in depth vary greatly. 

In some parts, for example at Akola, they have been reported as seen from 
40 to 60 feet deep. Underlying the regur is a bed of yellow- white earth 
consisting of clay, lime and sand intimately mixed. It has generally been 
supposed that the black colour is due to an admixture of organic matter, 
but Leather is of opiinion that this cannot be the case, but that it must be 
due to the presence of some mineral substance. He also holds that these 
soils are not inordinately fertile. In the matter of phosphoric acid and 
nitrogen they are very poor. The fact that they do produce crops liberally, 
he thinks, is due to their power of retaining moisture and to their contrac- 
tion, which not only forms deep and wide fissures, but causes the surface 
to crumble to a powder, which, getting carried into the larger fissures, 
thus brings about a continual inversion of the soil. 

As regards the manuring of cotton crops, it has been proved by ex- Manure, 
periment that cotton responds promptly and profitably to a judicious 
fertilisation. The following account is taken from the results of the 
experiments carried out by the United States Department of Agriculture. 

It may be stated in the first place that a complete fertiliser is needed for complete 
cotton, i.e. one containing soluble phosphoric acid, potash and nitrogen. 

Neither phosphoric acid nor potash give as good results separately as 

when combined. The most effective constituent is phosphoric acid, 

but nitrogen alone has little or no effect. The best form of nitrogenous 

manure appears to be cotton-seed meal and nitrate of soda. The pro- cotton-seed 

portions of the three constituents in a complete fertiliser should accord- 

ingly be approximately, nitrogen 1 part ; potash 1 part ; phosphoric acid 

34 parts. The quantity used per acre varies widely with the nature and 

condition of the soil, but the maximum shoidd be an amount yielding 

nitrogen 20 lb ; potash 20 lb. ; phosphoric acid 70 lb. The profit from 

manuring cotton is much increased by antecedent proper preparation 

of the soil. Farmyard and similar bulky manures are said to be more 

efficient as soil-renovators than as specific fertilisers for cotton. The Soii-reaovatore. 

concentrated fertiliser should be applied in the drill, not broadcasted, at 

a depth of not more than 3 inches, and well mixed with the soil. 

{Of, Voelcker, Improv. Ind. Agri., 189'3, 47» etc. ; McBryde, Fert. for Cotton, 

U.S. Dept, Agri. Bull. 1894, No. 14; Anderson, Fert, required hy Cotton, etc., Agri. 

Exp. Stai., Auhurn, Alabama, Bull. May 1894, No. 67; White, Manuring of 
Cotton, in Dabney, The Cotton Plant, etc., 1896, 169-96; Duggar, Co-oper. Fert, 

Exper. with Cotton, Agri. Bxper. Stat., Auburn, Alabama, Bull. Feb. 1899, No. 102 : 

MoUison, Textbook, Ind. Agri., 1901, i., 2^-3, 28-31; Francis Watts, Manure 
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ing of Cotton^ quoted in Ind. PL and Gard., Aug. 12, 1905, .558 ; Clouaton, Arti- 
fioial FerL for Cotton in O. Prov., in Agri. Journ Ind., 1907, ii., pt. ii., 110-22.] 
V. DISEASES AND PESTS. — While many writers make mention 
of a “ deterioration” of the cotton plant as having taken place in India, 
remarkably little has been said of the actual diseases of the crop. Com- 
pared with tea or coffee, Indian cotton can hardly be said to be affected 
with disease further than failure of crops through unfavourable seasons. 
Maxweli-Lefroy, Entomologist to the Government of India, has, however, 
recently issued some useful and suggestive Notes on Cotton in Bihar 
{Bull. Agri. Res. Inst. Pusa, Feb. 1904) in which he gives brief accounts 
of some 14 pests met with in the cotton of that province, of which 
3 are at present known in Bihar only and 11 are general to the cotton 
tracts of India. He groups these pests under four sections as follows 
(a) Insects attacking the leaves and seen chiefly wp to Under 

this series he places the following : — (1) hairy caterpillar ; (2) cotton- 
leaf caterpillar ; (3) the cotton bud-worm ; (4) spotted boll-worm ; 
(5) the white weevil ; and (6) the cotton leaf-hopper. (5) Insects in the 
stem: (7) the stem-borer and (8) the stem- weevil, (c) Insects in the 
holl: (9) the spotted boll- worm and (10) the pink boll- worm ; (11) the 
red cotton-bug ; and (12) the dusky cotton- bug. {d) Miscellaneous : (13) 
the mealy bug ; and (14) the large blister beetle. 

He then concludes with a recommendation to destroy systematically 
all traces of the pests as they appear. In August and September a 
careful outlook should be kept for boll-worms, and all shoots or bolls 
showing signs of these should be destroyed. More recently Maxweli- 
Lefroy has issued a paper, entitled The Insect Pests of Cotton in India 
{Agri. Journ. Ind., 1906, i., pt. i., 49-61 ; also Memoirs Dept. Agri. Ind., 
1907, i., No. 2). This will be found to furnish fuller details of six of the 
more important of the pests, while a further note {The Pests of Introduced 
Cottons, 1^01, ii-j pt. iii., 283-5) furnishes a few’- particulars regarding 
the pests to which exotic cottons are liable. 

, A curious disease often present to a large extent in India is known to 
the Natives as gosai or tulsi (the Ocimum-like). The former name (“ the 
ascetic”) denotes the non-flowering and fruiting of badly affected plants, 
and the latter their colour and general appearance seen at a distance, 
The leaves, at first large and exceptionally vigorous, ultimately curl up 
and become small, very numerous, and are then seen to be coated with a 
woolly formation known as Erinosis — a growth at first supposed to be of 
fungal origin but now definitely ascertained to be caused by a mite {Phy- 
topta.** (jossypi). This perplexing pest is often very prevalent in 
Gujarat, as much as 5 to 10 per cent, of the bushes being thereby 
rendered more or less non-productive. It might be dealt with similarly 
to the treatment of Erinosis on the vine or other plants, namely by 
sulphur or kerosene emulsion. \Gf. G. F. Atkinson, Diseases, and L. 6. 
Howard, Pests, in Dabney, The Cotton Plant, 1896, 279-350.] 

Resistant. — 0. F. Cook has written a highly interesting and most sug- 
gestive report on Weevil-resisting Adaptations of the Cotton Plant {U.S. 
Dept. Agri. Bull., 1906, No. 88). The form specially investigated is the 
hekchi cotton of Guatemala. This he describes as a dwarf annual short- 
season variety withnumerousfeatureswhich, in the absenceof sufiicientnum- 
bers of keleps (the so-called Guatemalan ant that kills the weevil), affords 
material assistance in protecting the crop against the ravages of that pest. 
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The plant in question matures very early and is more productive than 
might be expected. He classifies the protective developments into the 
following : — (1) those calculated to avoid the weevils by general habits of 
growth ; (2) those which exclude the weevils or at least hinder their opera- 
tions in the buds and bolls ; (3) those which attract insect enemies such 
as the weevil-eating ; and (4) those which prevent the development 
of the weevil larva even after the eggs have been laid. 

[Cf, Publications of U.S. Dept. Agri. : — Riley, Cotton-worm and Boll-woj'm 
{Entomol.), 1885, 1-381 ; and Bibliography, 382-4 (numerous plates); Malley, 

Boll-worm of Cotton, {Entomol.) Bull. 1891, No. 24; ’H-oward., Insects that Affect 
Cotton PI. {Entomol.), 1897, No. 47 ; Smith, Wilt Disease of Cotton, {Veg. Pathology) 

Bull. 1899, No. 17 ; also Orton, Bull. 1900, No. 27 ; Hunter, The Mexican 
Cotton-boll Weevil, Farm. Bull. 1904, No. 189 ; Quaintance, The Cotton Boll-worm, 

Farm. Bull. 1904, No. 191 ; Cook, Habits of Kelep or Guatemalan Cotton-boll 
Weevil Ant, {Entomol.) Bull. 1904, No. 49 ; U.S. Yearhooh Dept. Agri., 

1904, 475-88, t. Ixvii. ; Hunter and Hinds, Mexican Cotton Boll-weevil, {Entomol.) 

Bull. 1904, No. 45 ; 1905, No. 51 ; Hunter, Controlling Boll-weevil in Cotton 
Seed and at Ginneries, Farmer's Bull. 1904, No, 209; also Use of Paris Green, 

Farmer's Bull. Ifioa. 211, 216; Quaintance and Brues, The Cotton Boll-worm, 

{Entomol.) Bull. 1905 No. 50; Lewton-Brain, West Ind. Bull., 1904, v,. No, 2, 

178-94 {Anthracnose) ; 1905, vi., No. 2, 117-23 {Black Boll.).'\ 

VI. CLEANING, GINNING AND BALING, BTC.— The scientific H.E.P., 
officers who accompanied Alexander the Great and his successors to 153-5, 
India described the cleaning, ginning, spinning and weaving of cotton 
in such detail that it is matter of great surprise that these operations 
took so much time and study to be fully accepted in Europe. There may 
be said to have been known in India from time immemorial two forms Indian Gins, 
of gins, viz, the foot roller and the churka. The former is very little used 
nowadays, though specially applicable to some of the forms of hard-seeded 
cotton. The latter consists of two rollers of wood, or of iron made to 
revolve towards each other by hand labour, communicated by a crank or 
wheel. The seed-cotton is presented at one side against the rollers, the 
lint passes through, and the seed falls down in front. This is improved 
by modern contrivances and worked by water power or steam. 

The word “ gin ” is an abbreviation of “ engine ” which began to have 
the meaning of machinery shortly after the discovery of steam. The use 
of that name in India usually denotes the employment of foreign machines 
for separating lint from seed. A special gin was, for example, invented by Modem Gins. 
Whitney to remove the firmly adhering wool of G. hirsuf iim, and came 
to be known as the “ saw-gin ” because it consists of a series of blunt saw-gin. 
toothed circular saws made to revolve within the interstices of an iron bed 
which forms the base of a large hopper. The fibre is caught by the teeth 
■and dragged through, leaving the seed behind. This was, however, found 
to injure the cotton and, moreover, was not necessary with the Sea 
Island and other cottons, where the lint separates readily. This led to 
Macarthy’s gin, now very extensively employed for long-stapled cottons. Macarthy's Gin. 
In this contrivance the seed-cotton is drawn in by a leather roller 
between a metal plate, known as the “doctor,” which is fixed tangentially 
to the roller. A blade called the “ beater ” is so adjusted as to strike the 
■cotton repeatedly and thus cause the seed to fall out. 

It may be said, however, that no modern machine injures the lint and 
seed less than the Native churka — ^its one defect is its slowness, and Churka. 
therefore inaptitude for dealing with large quantities. To this fact is 
due a modem feature, and one of no small importance to the Indian 
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cotton trade, namely the establisliment all over tlie country of large 
public ginning and pressing mills, eacb situate in a convenient position 
to drain tbe produce of a tract of country witbin wbicli it often has 
a monopoly. Naturally this bas not proved an unalloyed blessing, 
though it has had some beneficial results. The cultivators hardly any- 
where nowadays gin tbeir own cotton, but carry tbe produce of their 
fields to tbe steam ginning mills. It has already been pointed out that 
widely difierent lints are in consequence inseparably mixed and ginned 
together, and moreover the cultivators are given, or purchase, mixed 
seed. This, it is believed, ba.s rapidly equalised and lowered the Indian 
staple, thus rendering it imperative for the Government to organise some 
system of seed culture by wMcb the special evolutions of centuries of 
cotton-growing may not be irretrievably lost, before the cultivators have 
learned the value of special selection and intelligent interchange of seed. 

In the official statistics published by the Government of India for 1906 
there is said to have been in 1904, 951 cotton ginning, cleaning and pressing 
mills that gave employment to 85,559 persons. Tkacker'’s Directory for 
1905 enumerates 73 pressing and 47 ginning mills as those of chief interest. 
These figures show the extent to which the ginning and pressing of cotton 
have assumed importance. 

The necessity for economy in freights was one of the chief argu- 
ments that gave birth to cotton presses- But that consideration would 
seem to have engaged attention from the very earliest records of raw 
cotton being exported from India. The Rev. Philips Anderson has shown 
that as early as 1684 special presses were sent out from England to Surat. 
For many years the pressing and baling of cotton were done almost 
exclusively in Bombay : nowadays tbe pressing is done at the ginning 
factories. 

’ {Of. Royle, Cult, and Comm, of Cotton in Ind,, 1851, 537-44; Porbes Watson, 
Cotton Qins and the Cleaning and Quality of Ind. Cotton, 1879 ; Ind. Text. 
Journ. (ser. of art. on Qins hy an Indian Engineer), Sept. 1897, 300, to June 
1902; Brooks, Cotton, etc., 1898, 202-39; Text. Mercury, Cotton Ginning in the 
United States, June 1903 ; Cotton in W. Africa, DAgri. Prat. desPays Chauds, 1904, 
iii., Xo. 18 ; Dabney, The Cotton Plant, etc., 1896, 360-5 ; Circular regarding 
The Lowry Bale in Planters’ Compress Company, 1899.] 

VIL COTTON -SEED : AN ARTICLE OF CATTLE FOOD AND 
SOURCE OF OIL . — One of the modern aspects of the Indian traffic in 
oil-seeds may be said to be tbe sudden development of a foreign demand 
for cotton-seed, mainly in the United Kingdom. In 1898-9 the exports 
WT.re returned at 37,000 cwt. ; in 1899-1900 at 43,000 cwt. ; in 1900-1 
they suddenly advanced to 225,000 cwt. ; in 1901-2 they increased ten- 
fold, and became 2,036,000 cwt. ; in 1902-3 they still advanced, vis. to 
3,974,000 cwt. ; in 1904-5 were 2,518,897 cwt.; in 1905-6, 3,893,339 
cwt.; and in 1906-7, were 4,387,534 cwt. Thus, within five years, from being 
utterly insignificant the exports of cotton-seed sprang into the second 
place in quantity and the fourth in value of all the oil-seeds exported 
from India. This has very possibly been a consequence of the discovery 
of successful methods of hulling the seed, the decline of the American 
supply, or simply the extended use of cotton-seed oil as a material em- 
ployed in the preparation of lard and margarine. But it is significant 
of India’s consumption of oils and oil materials that even the very 
large exports of 1902-3 and subsequent years rejDresent but from 
10 to 20 per cent, of the amount available. Mollison (Inspector-General 
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of Agriculture) in a paper on cotton oil-seed {Agri. Ledg., 1903, No. 9), 
t pointed out tliat tLe seed of tlie United Provinces is best suited for the 

\ oil trade. 

on. — After the cotton (lint) has been removed, the seeds are often subjected Oil. 
to a treatment calculated to remove any still adhering particles of floss. The 
cleaned seeds are then cut through and decorticated- It is particularly necessary Decorticated, 
i that this should be done, since the cake after expression of the oil ishised as ah 

i article of cattle food, for which it is generally believed it would be unfit were the 

I hulls attached. The quantity of oil usually present averages from 20 to 25 per 

( cent, of the weight of seed. But the process of manufacture varies according 

* to the purpose for which the oil is destined. The decorticated seeds are subjected 

to cold pressure, when from 10 to 12 per cent, of oil is obtained. This is of a fine 
quality, almost devoid of taste, and is accordingly largely used in cookery, Ijeing Cooking, 
specially valued for frying purposes. It is often sold in mixture with olive oil or 
is employed as an adulterant for the cheaper grades of that oil, or pure cotton- Olive pil 
seed oil is sold under the name of olive oil. It is also extensively utilised in the Substitute, 
production of lard. The cake obtained from this cold expressed seed is next 
subjected to a further pressure, by the hot process, when an extra supply of oil is 
obtained up to 10 per cent. By other methods from 15 to 20 per cent, of oil is at 
once expressed by the hot process, from decorticated or undecorticated seed, 
and the cake allowed to carry the balance. It is, in fact, generally believed that Oake. 
the presence of a fair percentage of oil is essential, otherwise the cake is useless 
for cattle food. But it should be here added that very little cotton-seed is in 
India pressed for oil, though valued as a fertiliser. 

The sp. gr. of refined cotton-seed oil varies from 0-922 to 0-924, its iodine Oompositiou 
absorption is from 105 to 109, and its saponification equh’-alent ranges from 285 
to 294. It has a slight tendency to dry, and congeals at 32° to 45° F. By 
freezing the oil the glyceryl salts, which are solid at low temperatures, are separated 
and constitute cotton-seed stearin, an important ingredient of margarine. No 
information can be discovered regarding the extent to which cotton-seed oil is pro- 
pared in India. A note by Burkill records his having inspected in Burma a 
ginning factory and oil mill owned by Jamal Brothers. The cake prepared is 
exported and the oil refined. The husk is used as fuel. 

Cake.— ’From fairly ancient records regarding the Indian cotton trade, men- Cake, 
tion is made of the seeds as a useful by-product, employed to fatten cattle. 

It is said that they do not at first like the seed but soon take to it very kindly, 
and may be given a daily ration of as much as 6 lb. In the Nagpur Experimental 
Farm, 2 seers of cotton-seed are given daily to bullocks in place of oil-cake. 

Nevertheless in many parts of the emmtry the seed is not valued eveir up to the 
present day ; in fact in India as a whole, the seed can hardly be described as 
anywhere used by the Natives in the production of oil. The self-same cultivators 
who grow the cotton plant will raise special oil-yielding crops, the oil of which 
in some respects may be even inferior to th-it of tho cotton-seed which they SeedLotten 
entirely neglect. This may proceed from the very generally accepted belief that neglected, 
cotton-seed cake is less wholesome than the whole seed. Mr. R. W. Bingham, 
who specially investigated the Indian oil-yielding plants half a century ago, 
said that cotton-seed was more used as an artice of cattle food than as an oil- oattle Pood, 
producing seed, and that the seed was considered a better food for working bullocks 
than even grain. He then added that he did not think it would pay to export the 
seed since owing to the fibre adhering to it, and perhaps other causes, it is very 
liable to heat and deteriorate in bulk. Tlie fact that there is to-day a large 
and prosperous export trade in Indian cotton-seed shows the often unexpected 
turn that discovery or necessity gives to the trade commodities of the wox-ld. 

In fact, in the Journal of the British Board of Agriculture, Voelcker show-s that unaecortioated 
recent results are distinctly in favour of Bombay rmdecorticated cotton cake, Cotton Oake. 
as compared with Egyptian, especially when its lower price is borne in mind. 

Various machines and processes for removing the fuzz from cotton-seed have 
been patented. Some burn off the velvet, others chemically destroy it, and 
still others mechanically brush it oE. It is no doubt much desired to obtain an 
effectual and cheap removal of the fuzz, but meantime it is interesting to learn 
that undecorticated seed-cake finds a market. The chapter on Feedine Value of 
Cotton-seed by W, Kilgore (in Dabney, The Cotton Plant, 1896, 385-422) will be 
found to give full particulars on this subject. Other publications of interest are 
the summary of Dr. T. Thorpe’s vdews (given in Journ. Board Agri., 1898, 205-8). 
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Hulls and Waste Siems.— Recently it has been found that the hulls or entire 
seeds may be utilised in the manufacture of a superior grade of writing paper. 
The stubble, after the cattle have devoured all the edible portions of the plants 
left on the removal of the lint crop, may be decorticated and a useful fibre thus- 
obtained. It is stated that 5 tons of stubble give a ton of bark, and that a ton 
of bark yields 1,500 lb. of clean fibre that can be even used as a Jute substitute.. 
[C/. Dabney, i.c. ; Connell and Carson, Steer-feeding, m. V.S. Dept. Agri. JSxp. 
Ecc., 1897-8, ix., 269; Lindsej?-, Holland and jone,s. Cottonseed for Mileh Cows, 
1898-9, X., 679-81; Brooks, Cotton, etc., 1898,’ 309-54; American Cotton Seed 
Indust,, Board of Trade Joam., 1900, 637 ; Mollison, Textbook Ind.,Agri., 1901, i., 
126-8; Mukerji, HandhooJc Ind. Agri., 1901, 288-90; Journ. Board Agri., June 
1901, viii., No. j, 41-3 ; Blount and Bloxam, Chejn. for Engin. and Manuf., 232 ; 
Mollison, Offic. Mem. on the Cotton Seed Oil Indust, and E stab, of Cotton Seed Oil 
Mills in Ink., Agri. Ledg., 1903, No. 9 ; Burtis, Cotton Seed Meal as Pigs’ Food, 
U.S. Dept. Agri. Exper. St. Bepts., 1901-2, xiii., 583, 881-2 ; 1903-4, xv., 392-3 ; 
Egyptian and Ind. Cottonseed Cake, Journ. Board of Agri., 1904, xi., No. 5, 289-91; 
Rept. Exper. Farms Canada, 1905, 176 ; Gilchrist on Bombay Rough Cotton- 
cake, in Board of Trade Journ., 1905, 231 ; Fert. and Feeding Value of Sea Islmut 
Cotton Seed, in West Ind. Bidl., 1905, v.. No. 3, 223-32 ; Sly, Cotton Seed-oil 
Indust., Agri. Dept. Cent. Prov. Bull., No. 9 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transl.), 1907, 361-8.] 

VJII. TUB COTTON FIBRE. — The cotton fibre is a unicellular liair 
arising from the fibril layer of the seed- coat. If taken from the seed of a 
ripe but unopened pod, it will be found to be a straight, flattened, hollow 
tube, not quite cylindrical but thickest a little below the middle, tapered 
abruptly below and more gradually to the apex. With growth, the cell 
wall thickens, becomes thinnest along the centre and thickest towards 
what may he called the margins. In consequence of this unequal 
thickening, maturity is marked by the thinnest parts shrinking most and 
thus causing the cell to become spirally twisted on itself. The cotton 
cell may hence be spoken of as a fibril from ■! to 2 inches in length, 
twisted spirally. Wiesner {Die Rohst. des Pfiunzenr., 1903, ii., 240-1) gives 
a series of measurements to show that the broadest section generally 
falls a little below the middle. It is a noteworthy circumstance, and 
moreover one of practical importance, that the floss taken from a capsule 
always consists of fibres of various lengths. Allard {U.S. Dep. Agri. 
Bureau PL Indust. Bull, 1907, No. Ill, 13-5) has shown that this is 
frequently a consequence of certain cells separating from the seeds and 
uniting with other cells, thus producing the apparent though not real greater 
length. This discovery may prove of great value. Average Indian floss 
does not come to three-quarters of an inch in length, while some varieties of 
Sea Island have a staple two inches long. Evan Leigh {The Science of 
Modern Coiion Spinning) gives the following inea.surements as repre- 
sentative of the lengths (maximum) of cotton staples ; — New Orleans, 
riflinch ; Sea Island, 1*80 inch ; Brazilian, 1-31 inch ; Egyptian, 1-52 inch ; 
Indian (indigenous), 1*02 inch ; Upland American grown in India, 1*2] inch ; 
Sea Island grown in India, l'6o inch. \Cf. Watt, l.c., 1907, 25-51.] 

Structmially, the cotton fibre consists of a wall of almost pure cellulose, 
lined by a delicate layer of protoplasm, which disappears early in the growth 
of the fibre as the secondary placed deposits increase and a central core of 
endochroine is formed — the colouring material of the cell. The wall 
constitutes from one-third to two-thirds of the diameter of the cell. 
Eecently an exceedingly interesting discovery was made by H. de 
Mosenthal {Journ. Soe. Chem, Indust., March 31, 1904), namely that the 
cotton cell- wall consists o£ two layers, termed the outer and inner, which 
are pierced by minute por.;;s, leading into the lumen of the fibre. These 
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pores, hitherto unobserved, offer an explanation of the way moisture 
penetrates to the interior. Among the ripe flosses of everj^ grade is often 
present a certain percentage of q^uite unripe hairs. These are very thin, 
have weak cuticles, and show no twisting ; they are the cause of much 
depreciation, since they cannot be worked up nor dyed in the same manner 
as fully formed flosses. In practical work such hairs are known as “ dead Deadootton, 
cotton.” According to Haiiausek {Tech. MihrosJcopie, 1900, 5-8; also 
■Winton and Barber, transl., 1907, 58-68), dead cotton is commonest in 
coarser grades (Levantine and Indian) and rarest in Sea Island. [Of. 

Flatters, The Cotton Plant, 1906, 59-92.] 

The commercial value of cotton is chiefly affected by the length and Oommeroiai 
uniformity of the staple. Silidness, fineness, strength, cleanness and 
colour are the other important factors. Tables showing the physical 
properties of the various staples of commerce are given by Hannan {Text. 

Fibres Comm., 1902, 94-6), while Flatters contributes micro-photographs 
and comparative descriptions of the flosses of the following trade samples : — 

Florida, Brown Egyptian, New Orleans, Peruvian Eough and Hingan- 
ghat. As offered for sale, cotton always contains moisture varying from 
to 12 J per cent, over absolute drjmess. With regard to the influence 
of moisture on spinning, the reader should consult Dobson {Humidity in 
Cotton Spinning, Sept. 17, 1894). 

When immersed in a solution of caustic soda, cotton fibre undergoes an Mercerised, 
important change. The cell- walls swell and acquire silky gloss. Cotton 
so treated is known as mercerised. The process -was invented and 
patented in 1851 by John Mercer, a Lancashire calico-printer. The 
swelling of the fibre causes a shrinkage in length, it becomes more 
transparent, gains in strength and weight, while its capability for taking 
up certain dyes is vastly increased. 

Chemically, the mature fibre consists of almost pure cellulose with oiiemistry. 
about 3 per cent, of other substances. The most important of these are 
cotton wax, fatty and pectio acid, endochromic colouring matter, and 
albuminous substances. The fibre is insoluble in water, alcohol, ether, 
fixed and volatile oils or vegetable acids, but soluble in strong alkaline 
solutions and is decomposed by concentrated mineral acids. Oupram- 
monia causes a complete disorganisation of the cellulose deposits, 

\Cf. Royle, l.c., 1851, 122-6; Bolley, Chem. Technologie de,r B'pinnfas&rn. 

1867 ; Benno Neiss, efc., 1868 ; Bowman, /Sirwci. o/ OoWow 

Fibre in Relat. to Tech. 1881, also ed. 1908 ; Hugh Monie, Tlie OoMon 

etc., 1890 ; Morris, Cantor Lect. Comm. Fibres, Journ. Soo. 

Arts, March- April, 1895, 6-7; McBryde, Chetn. of Cotton, in Dab'ney, The 
Cotton Plant, etc., 1896, 81-141 ; Hanausek, Mercer, und Defornmtion der Baum- 
woUe, Yienxid,, 1897; Thorpe, Diet. A-ppl, (7/iem., 1898, i, 613; Cross and 
Bevan, Paper Making, 95-6; Semler, Trap. Agrik., 1903, iii, 497-502; 

Hubner and Pope, Inft. of Reagents on Tensile Strength of Cotton Yarn, in Journ. 

Soc. Chem. Indust., Jan. 31, 1903, xii., 70-9 ; Clayton Beadle, Fibrous Oonstit. of 
Paper Cotton in Tech., June 1904, 567-74; July, 60-5 ; Hield, Mercer, of Cotton, 
in Text. Journ., June 15, 1905, 275-6 ; C. B. Williams, Cotton Plant, N. Carolina 
Dept. Agri. Bull,, 1906, xxvii.. No. 9.] 

IX. INDIAN MANUFACTURES. 

The cotton manufactures of India may be said to be referable to three Hand-loom 
groups; — 1. Indian Hand-loom goods. 2. Indian Power-loom goods. Weavers. 

T Foreign Power-loom goods. 

These three have to be clearly borne in mind both in connection with 
the present chapter and that on trade. The late Sir James Westland 
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said of India, and. witli some force, tliat “ weaving is for tlie most part 
the pursuit of the bye- time of the persons who weave.” That is doubtless 
the condition in many parts of the country to-day, but here and there 
centres of professional hand-loom weaving still exist where the village 
weaver holds an honoured position. He, in fact, turns out a fair portion 
of the dresses worn by the more conservative and orthodox members of 
the community. Increased prosperity of these hard-working and higldy 
deserving craftsmen was entertained by some writers as likely to ensue 
when the repeal (in 1896) was announced of the tax on yarn, conjointly 
with the imxiosition of a countervailing duty on power-loom manufactures, 
both foreign and Indian. It 'was thought that all that need further be done, 
to restore and uphold the hand-loom industry, was to teach the Native 
weavers the use of the fly-shuttle and a few other such contrivances. 

A century ago or more these very contrivances had in Europe been 
found quite useless in the contest with steam, but it was presumed con- 
ditions existed in India that raised the possibility of hand-loom improve- 
ment to a position of supreme importance. Heiice it was urged, among 
other considerations, that “ the hope of the hand-loom industry lies 
in the production of goods of a kind which cannot profitably be made by 
the power-loom, such as those compounded in an intricate fashion or made 
in a very complicated pattern. The fact that after a long struggle with the 
products of the mills, the hand-loom industry still .survives, may be held 
to show that it has vitality to preserve it yet for many years.” It would 
very possibly be nearer the truth to say that the hope of the hand-loom 
weaver lies in the restriction of his operations to lines that are too small to 
tempt the competition of the power-loom worker. It may, in fact, he safely 
affirmed that there is nothing either too fine in texture or too complicated 
in pattern for the power-loom manufacturer to produce. His advent on 
the field is alone restricted by the possibilities of profit. The finest Dacca 
muslins and the most intricate Kashmir shawls can be and have been 
produced by machinery cheaper than by hand labour. But there are 
markets eminently suited to the hand-weaver, such as the production 
of special saris and lungis of a particular shape and size that the power- 
loom producer does not successfully contest. 

There is this also in favour of the hand-loom weaver — he can purchase 
the very best English spun yarn and produce a quality of fabric admittedly 
superior to the very best power-loom textiles ordinarily turned out by the 
Indian mills. But, let it be repeated, his safety lies in the goods he manu- 
factures being of a fancy or special nature, meeting local markets known to 
him, rather than in regular commercial articles intended for large markets, 

HAND-LOOM INDUSTRY. — It would occupy much time to review, 
however briefly, the chief centres of hand-loom production and the class 
of goods turneel out. The figures given within brackets, in the enumeration 
that follow's of the cotton-w'eaving centres of India, denote the number 
of steam-poiver mills in 1904. The square brackets show the provincial 
totals and the round brackets the district totals, while districts without 
figures have no power-loom mills. 

The districts most famed are ; — PastjaB f8] — ^namely, Dera Ismail Khan, 
Multan, Shalipur, Kohat, Peshawar, Lahore (2), Armitsar (1), Delhi (5), Rohtak, 
Sialkot. Ludhiana, Gui-daspur, and Jailandhar. Thus 13 districts of the Panjab 
are noted for their cotton manufactures, and three of these possess power looms. 
Similarly the UifiTEt) Pbovinces [9] — Benares, Bulandshahr, Sikandrabad, 
Azamgarh, L\icknow, Ciurapore (4), Mirzapore (1). Aligarh (1), Agra (3), Fyza- 
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bad, Rai Bareli and Ranipur. Cenibai. Provinces [7]— -Nagpur (2), tJinrer, 

Bhandara, Biirha-npiir, Sambalpur, Chanda, Hinganghat (2), Jabbalpur (1), 

Pulgaon (i), and Raj Nandgaon (1). Berab [2] — Badnora (1), Akola (1). and 
Ellichpur. Rajpittana and Central India [4] — Kota, Gwalior, Indore (1), 

Ujjain (1), Ajmir-Merwara (1), and Kishengarh (1). Hyderabad [3] — Auranga- 
bad (1), Hyderabad town (1), and Kulburga (1). Bengal [10] — Calcutta (7), 

Howrah (3), Bardwan, Bii-bhum, Serampore, Nadia, Murshidabad. Jessoro, 

Dinajpur, Rangpur, Bogra, Dacca, Tippera, Paridpur, Chittagong, Patna, 

Shahabad, Saran, Monghyr, Bhagalpur, Cuttack. Assam — Sibsagar and Manipur. 

Bombay [141] — Bombay City (84), Ahmedabad (32), Broach (4). Surat (3), 

Baroda (1), Veramgam (2), Wadliwan (1), Nariad (1), Julgiion (1). Bhavnagar (1), 

Hubli (2), Sholapur (3), Belgaum (2), Dharwar (1), Bijapur, Poona (2), Nasik, 

Tirana Morui (1). Sind — Hala, Narapur and Karachi. Madras [17] — Madras town 
(4), Chingleput (Godavari), Nellore, Vizagapatam, Masulipatam, Salem, North 
Ai'cot (Arni), Coimbatore (1), Bellary (1), Tanjore, Madura (1), Pondicherry (5), 

Tinnevelly (2), Tutieorin (1), Calicut (1), and Travaneore (1). Mysore [2] — Ban- 
galore (2) and Shiinoga. Burma — A domestic industry only. 

Sites for Factories. — The selection of sites for steam-power factories chief 
has been governed mainl j by three considerations : — ( 1 ) proximity to supply conMderations. 
•of raw cotton ; (2) the existence of an indigenous industry and therefore of 
a community of professional weavers who might be drawn upon for labour ; 
and (3) facilities of transport to important markets. As indicated by the 
figures in the above enumeration, the modern power-loom industry has 
followed very much in the path of the ancient hand-loom craft. The fine 
muslins of Dacca, Arni, Chanderi, Kota, Rohtak, Benares and other locali- Pine MusHns. 
ties are still being manufactured. Many writers speak of Dacca muslins 
,as being a product of past ages. So long ago as 1820 Mr. Walter Hamilton, 
one of the Company’s officials resident in Dacca, prophesied that with the 
decline and fall of the Delhi Court the loss of the fine muslins of Dacca 
might be expected, since the demand for these expensive fabrics very 
possibly would cease. But at the Delhi Durbar Exhibition of 1903 some 
remarkably fine muslins of Dacca were sold on behalf of the manufacturers oaooa. 

— and these were very nearly as fine as the samples in the Calcutta Museum, 
which were procured in 1884 and made somewhere about that date. 

There is no very ancient sample of these muslins known anywhere, so that 
we have little by which to compare the famed ancient textiles with the 
modern productions. But the examples presently being turned out 
would measure 400’s or 450’s, while English power looms have been known 
to produce GOO’s. Cotton yarns are said to be counts of 20’s, 30’s or 400’s, ooaats. 
when not more than a like number of hanks of 840 yards go to the pound 
avoirdupois. 

The point of interest in these Dacca muslins, however, lies in the fact 
that the hand spinners of Dacca are producing to-day yarns of a fineness 
that no machinery in the world could spin from the inferior staple which 
they use. Dr. Taylor wrote, in 1840, that the Dacca spinners failed to use PaUed to use 
the fine American cottons, and gave as their reason the fact that the English staples 
yarn swells on bleaching, while that of Dacca shrinks and becomes finer |weus oa 
and stronger. It would thus appear that the European spinner, with all 
his beautiful machinery, may still have something to learn from the hand 
spinner, and that something might possibly lead to his being able to spin 
shorter staples than he at present considers indispensable. This hint seems 
worthy of careful investigation (see pp. 594-5, 607). 

Special Indian Goods. — The artistic cottons produced in India are 
referable to two main heads — long cloths or, damasks and muslins, plain 
or figured. The patterns are usually woven, not printed. When checked 
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they are in North India commonly termed hheses, to the South : 

when striped they are susis. The usual colours are dark red for Hindus, 
dark blue for Muhammadans, in both cases interwoven with white. The 
dhoti or dhotar is worn hy men and is a piece of plain cloth generally 
having a coloured border and measuring about 5 yards in length and 
1|- yards in breadth. It may be made locally or imported. The sari 
or woman’s upper garment varies greatly according to the wealth, 
position, caste, etc., of the wearer as regards the material, quality or 
degree and nature of ornamentation. With finer materials it is usually 
a gauze, and is still very largely hand-loom work. The sari is, from au 
art point of view, perhaps the most picturesque of all Indian garments. 
The chadar or shawl is a sheet usually about three yards long and half 
as wide. It is worn hy men, but by women of certain castes only. 
The fogri or lungi (tuxhan) is a loug narrow strij) of cloth worn by men 
round the head or around the waist as a cummer-lafid (kamar-hand), 
Maudelslo {Travels, in Oharlus, Hist. Muscovy, etc., 1662, 27, 83) discusses 
the cotton manufactures of Broitschia (Broach) and of the “ comerbants ^^ 
or girdles of silk and fine cotton. 

Throughout India certain localities are famed for the quality, design, 
etc., of their hheses, gabruns, susis, dhotis, saris, chadar s, pagris and 
lungis, etc. The merchant who may desire to open up a trade in 
manufacturing and supplying these special goods must ascertain the 
exact size and shape, the particular cpiality and colour in demand in each 
locality. The mere fact of offering a superior quality of goods is no in- 
ducement to trade. Few communities in the world are more conservative 
regarding their garments than are the various races and castes of India. 

The figured or fiowered muslins — jamdanis— are by far the most 
artistic of the cotton manufactures. These are literally cotton brocades, 
the patterns or flowers being formed by spools carrying special threads 
of cotton, silk, -wool or gold, that are thrown by hand within the warp and 
thus become supplementary to the weft. The centres most famed for 
these artistic textiles are Dacca, Santipur, Chittagong, Tanda and Chanderi. 
The flowered muslins of Calcutta and Lucknow are needle-embroidered 
{chickan) work. 

STB AM ’‘POWER MILLS: Spinning and Weaving.— The first cotton 
mill founded in India was at Fort Gloster (the Bowreah Cotton Mills 
Company, Ltd.), near Calcutta. This received its charter in 1818 as a 
cotton mill, a coffee plantation and a rum distillery. Some years later 
the first of the Bombaj’- series was established, namely the Bombay Spin- 
ning and Weaving Company (1851), and ten years later there were a dozen 
mills and 338,000 spindles at work. In 1879 the number had increased to 
58 mills and 1,500,000 spindles, giving employment to 39,537 persons ; 
in 1886-7 there vrere 90 mills with 16,926 looms and 2,202,602 spindles; 
in 1896-7, 155 mills, 37,303 looms and 3,984,023 spindles; and in 
1901-2, 194 mills, 41,815 looms and 4,992,249 spindles. Within the 
decade ending 1901-2 the number of looms had increased by 69 per cent., 
and of spindles by 52 per cent. The capital invested in the 194 mills has 
been published as Es. 16,01,40,384 plus £650,000 ; in 1904-5 they had still 
further expanded, namely to 203 mills with a capital of Es. 15,97,41,301 
phs £1,067,245, and had 47,305 looms and 5,196,432 spindles. In the 
Moral and Material Progress of India (1905-6, 176) the folloufing statement 
occurs ; — “ There were at the end of 1905-6 in British India and Native 
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I States 204 cotton mills containing 52,300 looms and 5,293,800 spindles, 

and giving employment on an average to 212,700 persons every daj. Of 
these, 104 were exclusively spinning mills, eight were exclusively weaving 
mills, and in the rest both spinning and weaving were carried on. The 
capital invested, including an estimate for ten companies worked by 
I private proprietors, for which accurate returns are not available, was 

I £10,690,000 (paid-up capital and debenture loans)- The industry is located, 

I as regards 70 per cent, of the mills, in the Bombay Presidency, while there 

I are 19 mills in the territory of Native States and in Prench possessions in 

India.” Between the years 1893 and 1900 the industry was depressed. Depression, 
profits being afiected by the disturbances in exchange relations with the 
Far East which followed the closure of the Indian mints, by over-pro- 
duction, by plague, by poor crops, by famine and by the disturbances in 
China. Since 1901 there has, however, been a satisfactory improvement. 

The Indian mills give permanent employment to 186,271 weavers, besides 
occasional employment to large numbers of cultivators, carters, boatmen, 
etc., etc. By way of comparison, it may be stated that in 1904 there were 
2,077 mills in Great Britain ; 1,201 in the United States ; 500 in Italy ; ° 

420 in France ; 390 in Germany ; 304 in Russia and Poland ; 257 in 
Spain ; 203 in India ; 64 in Japan ; and 22 in Canada — ^the grand total 
of the world, including all others not specified, being 6,014 cotton mills. 

Wages of Indian Operatives in the Cotton Industry. — It would be im- 
possible to furnish an average wage of all the employees in a mill that would 
be of any value, since the different classes of labour naturally command 
different wages. Still more impossible would it be to produce a figure or set 
of figm’es that could be regarded as applicable to the whole of India. The 
following returns taken from an actual statement given by the Government 
of India (in the publication known as Prices and. Wages, 1906) are, however, 
highly instructive and indicate the average wages (piece-work and monthly Wages, 
wage, in Rs.) paid at the Manockjee Petit Mills of Bombay in January 
of each year from 1882 to 1906 : — doffer, in 1882 Rs. 5, in 1906 Rs. 6‘5 ; 
winder, in 1882 Rs. 5 to 7, in 1906 Rs. 6 to 9 ; rover, in 1882 Rs. 14 to 16, in 
1906 Rs. 12 to 15 ; reeler, in 1882 Rs. 5 to 7, in 1906 Rs. 7'6 to 9 ; warper, in 
1882 Rs. 15 to 17, in 1906 Rs. 12 to 20 ; weaver, in 1882 Rs. 14 to 20, in 1906 
Rs. 12 to 30 ; jobber, in 1882 Rs. 35 to 45, in 1906 Rs. 30 to 50. These are only 
a few out of the many, but they are sufficiently representative to show the 
wide range of wages earned, and to indicate the immense importance of the 
industry to a locality like Bombay that can lay claim to 79,270 men, 

28,412 women, 13,590* young persons, and 5,883 children, a total of 127,155, 
all earnings wages on the scale indicated (the special cases mentioned), 
manifesting the highest, the lowest, and the medium class earners. 

TAXATION. — Cotton goods imported into India were for many years Taxation, 
subject to a duty of 5 per cent. This tax existed, for example, before 
the date of the Mutiny and was continued when the East India Company 
ceased to exist. It was raised to 10 per cent,, then in 1864 reduced 
to 7^ per cent., and in 1875 to 5 per cent, with lower rates for tvusts and 
yarns. But, by a Resolution of the House of Commons, 1877, it was ruled 
that these duties, being protective, should, as early as possible, be repealed. 

Accordinglj?-, in 1882, the Indian import tariff was practically abolished 
and no fresh duties w’ere levied until 1894. . In March of that year import 
duties were charged on most articles except cotton goods. The omission 
of cotton was vigorously opposed by the Indian manufacturers, and a few 
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montlis later the bill was accordingly amended and certain cotton imports 
were excised. Tlie cotton goods and yarns imported into India are 
mainly of the finer qualities, whereas those manufactured in India (chiefly 
on account of the inferior quality of the local staple) are of the lower 
grades. But with the medium-class goods, the foreign supply over- 
lapped the local production, and hence, with a view to take away the 
protective character of the customs duty, it was decided to impose an 
excise duty of 5 per cent, on the medium qualities of yarn produced in 
India. Technically this is expressed by saying that all Indian-produced 
yarns above 20’s were taxed. It was soon found, however, that this 
endeavour to equalise the burden of taxation on the two great competing 
sets of cotton manufacturers (Indian and Foreign) was not a success. In 
1896 a further Act was accordingly passed by which cotton yarns were freed 
from taxation and a uniform duty of 3-| per cent, imposed on all woven 
goods imported into India or manufactured by Indian power-loom mills, 
the village hand-loom industry being exempted. In 1902, B. J. Padshah 
wrote a Memorandum on the Profits of the Cotton Industry of India and 
the Cotton Duties, to which the editor of The Tim.es of India contributed an 
Introduction : these papers will richly reward perusal. They may be 
accepted as setting forth present Indian commercial opinion. Padshah 
hinges the whole of his critical and very able review on two conceptions 
that he endeavours to disprove, viz. “ that the average profits of the Mill 
Industry are high ” : “ that the Cotton Duties would be really paid by 
the consumer of cotton goods and not by the producer.” The net duty 
collected on the goods manufactured by the Indian mills for the four 
years 1901-2 to 1904-5 was, 1901-2, Es. 17,77,965 ; 1902-3, Rs. 18,91,010 ; 
1903-4, Rs. 20,95,149 ; and 1904-5, Rs. 24,06,976. 

[Of. Buchanan-Hamilton, Journ. Mysore, etc., 1807, ii., 261-5 ; Montgomery 
Martin. Hist. E. Ind., 1838, i.. 328-9, 341-51, 353-8, 546-9 ; ii., 558-62, 973-6 ; 
iii., 322-4, 327-9 ; Admin. Repts. Andaman and Nicobar Islands, 1886-1904; 
Mukharji, Art Manuf. Ind., 1888, 315-31 ; Gollin, Existing Arts and Indust. 
Beng., 1890, 7-8 ; Havell on Indian Industries, the Fly-shuttle ; Chatterton, in 
Ind. Text. Journ., 1899-1905; Max and Bertha Ferrars, Burma, 1900, 58-61; 
Settl. Eept. Meiktila, 1900, 32-5 ; J. Sturrock, Jfan. S. Oanara Diet., ii., 145-7 ; 
Monographs, Cotton Manuf. : — BnueTiei, Bengal ; Arnold, Burma ; Blennerhassett, 
Cent. Prov. ; Samnion, Assam ; Silberrad, United Prov. ; Francis, Punjab ; 
Enthoven, Bombay ; Edgar Thurston, Madras ; numerous articles in the Indian 
Press, more especially Ind. Text. Journ ; Talcherkar, Reels and Reeling in Indian 
Mills, in Ind. Text. Journ., Feb 1901 ; Geo. Cecil, Cotton Mills in India, in Text. 
Mercury, 1901 ; Times of India, 1901-2; Madras Mail, 1901-2; Englishman, 
1901 ; Pioneer, 1902-3 ; Watt, Ind. Art at Delhi, 1903, 236-89 ; Measurenmdof 
Widths of Piece Goods, Beng. Chamber of Comm. Rept., 1904, 152-63 ; ^Short Reeling 
of Yarns, 399-424 (including Rept. of Committee appointed by Government of 
India to consider and propose measures for suppression of fraudulent short- 
reeling) ; Combes in Boo. Arts, 1904, liL, 734 ; Temple, Text. Mercury, 1904 ; Ind, 
Agri. (many passages) ; Tozer, The Manuf. of Great Britain, in Journ. Soc. Arts, 
1905 ; Imp. Gaz, iv,, 262-5. ; Repts. of Bombay Mill-owners’ Assoc. ; Board of 
Trade Jon7-n„ 1905; The Textile Recorder, Feb 15, 1908, 302; etc., etc.] 

X. INDIAN TRADE IN RAW COTTON AND COTTON MANU- 
FACTURES, BOTH LOCAL AND FOREIGN. 

RA W COTTON. — So much has already been said regarding the Indian 
Cotton Trade that this account may be fi.ttingly drawn to a close by a few 
short paragraphs devoted to the more important sections under which 
transactions are ordinarily conducted. The total area (according to the 
Final Memorandum of the Commercial Intelligence Department for the 
year 1906-7) occupied by cotton was 14,918,000 acres in 1904-5, with 
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a crop of 3,826,000 bales ; in tbe following year tlie corresponding figures Production, 
wore 21,072,000 acres and 3,426,000 bales ; and for 1906-7 they are esti- 
mated at 22,344,000 acres with 4,908,000 bales. These are tbe actual 
returns, as also the estimates for all India (British and Native States). 

In 1904-5 the yield of the British districts alone came approximately to 
34 million bales, while the exports and mill consumption together came 
to 3,390,413 bales. In 1905-6 the Final General Memorandum estimates 
the yield in British districts only at about 2,244,000 bales, while the mill 
consumption is said to have been 2,025,733 bales and the exports approxi- 
mately 2,000,000 bales. Going back to previous years, in 1903-4 the Area under 
acreage was 18,042,781, the outturn 3,168,113 bales; the foreign exports 
were 7,931,075 cwt. (or 2,220,701 bales), thus, leaving a balance {'plus 
the produce of Native States) of 947,412 bales as available to meet local 
demands. But the scarcity of cotton in Europe, then prevalent, very 
possibly created a stronger demand for Indian cotton than can be regarded 
as normal. It may, therefore, be desirable to examine the returns of 
the year previous. In 1902-3 the crop was 16,581,046 acres, yielding 
3,367,030 bales, and the exports to foreign countries 1,692,545 bales, 
thus leaving a balance to meet local demands of 1,674,485 bales, or exactly 
one-half the production. At the present day the hand-loom weavers Hand-spmning 
rarely spin their own yarn, but purchase supplies either of the imported 
or of the Indian mill-spun yarn. It may thus be accepted that the balance 
of production over the demands of the Indian mills is available for the 
foreign markets. 

Exports. — During the past seven years the following were the Exports, 
exports in cwts. and rupee values : — 1900-1, 3,576,703 cwt. and Rs. 

10,12,74,007 ; 1901-2, 5,700,014 cwt. 'and Rs. 4,42,60,933 ; 1902-3, 

6,044,806 cwt. and Rs. 14,75,71,981; 1903-4, 7, 931,075 cwt. and Rs. 
24,37,61,464; 1904-6, 6,657,743 cwt. and Rs. 17,43,46,872 ; 1905-6, 

7,399,534 cwt. and Rs. 21,34,15,195; and 1906-7, 7,400,839 cwt. and R& 

21,94,84,609. These figures thus show an average valuation of close on Total 
fifteen crores of rupees; and if we assume an equal valuation for the 
share of the crop retained (well under the mark), the total value of the 
cotton raised in India would not be far short of thirty crores, or say 
£ 20 , 000 , 000 . 

Low Grade . — Reference has already been made to the degeneration Change in 
that has taken place in the staple grown in India. The cultivators have Staple, 
allowed themselves to be driven into the production of an inferior staple 
or they have deliberately selected to grow that class of cotton. If the 
manufacturer would pay no more for a long than for a short staple, 
the Indian cultivators naturally sought put the plant that could give 
them the highest and most profitable yield. It is not surprising, 
therefore, that within the past thirty years or so the fine long- stapled 
cottons of India— the cottons that at one time were much admired and 
found a ready sale in Europe — have gradually disappeared, and that 
inferior but highly productive, early ripening and hardy races have taken Low count 
their places (or are rapidly doing so). But the change that has come 
over the cotton industry may be spoken of as a consequence of various 
influences. The Indian mills having at hand an inferior staple, con- 
centrated their attention on low- count yarns, and inferior piece goods. 

So successful were they that in a remarkably short time they closed the 
Indian doors to imported goods of that class. England, on the other 
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hand, went in for long-staple cottons in order to produce high- grade 
goods. She found these in the United States, and thus gradually closed 
her doors against the short-staple cottons of India. But that inferior 
yarns might come to be refused both in India and China seems never 
to have been contemplated, yet it may now be alErmed that the futui'e 
prosperity of the Indian cotton industry will turn very largely on whether 
or not the Indian cultivator can produce cotton superior and cleaner to 
that presently grown. With better-grade cotton it may in all fairness 
be said that it can he hut a question of time when the Indian mills will 
claim a steadily increasing proportion of the supply of higher-count goods 
not only to India but perhaps to the world. 

MANUFACTURES.-Locsl Trade in Kam.—The PRODUCTION oi yarn 
by the Indian mills (British and Native) has progressed steadily, but not 
phenomenally. The outturn (including Native States) in 1895-6 came 
to 432 million lb. ; in 1900-1 it fell to 352 million ; in 1902-3 rose to 575 
million ; in 1904-5 stood at 578 million ; and in 1905-6 at 655 million lb., 
with in addition 25 million lb. produced by the mills located in the Native 
States. Of the amount for 1904-5, Bombay Presidency claimed as its share 
422 million Ih., being followed by Bengal with 38 million, Madras, 30 
million, the United Provinces, 27 million, the Panjah, 11 million, and 
lastly by the Native States with 22| million Ih. Of the total production 
in 1904-5 about 110 million lb. in the British districts and 4 million in 
the Native States were in higher counts, that is to say, qualities above 
20’s. This was about 10 million lb. in excess of 1903-4, and 43 million 
in excess of 1900-1. One of the most significant features of the modern 
traffic in Indian cotton manufactures is this increase of the outturn of 
the higher-count yarn, for which a fair amount of foreign raw cotton is 
being imported, and recently an increasing local production. In 1904-5, 
192,544 cwt. of cotton were obtained from the United Kingdom, Germany,. 
Egypt and the United States, etc., and in 1905-6 this supply stood at 
161,476 cwt. The production of counts in 1904-5 was 51 million lb. in 
excess of that of 1899-1900. Attention has been drawn (in the Review of 
Trade) to the fact that the imports of high-count yarns have been almost in 
the inverse ratio to the expansion of the exports of Indian-produced yarns 
of that class (30’s and over). By way of contrast with this prosperous 
Indian industry, it may he pointed out that the weight of tmst and yarn 
imported in 1888-9 was 52J million lb. ; in 1898-9 it stood at 46| million ; 
in 1903-4 at only 28 million; though it rose again in 1905-6 to 45-| million Ih. 

Indian Yarn . — ^With regard to the EXPORTS of Indian twists and yarns, 
in 1876-7 these stood at close on 8 million lb., valued at 36| lakhs of 
rupees ; in 1903-4, at 252| million lb., valued at about 9 crores of 
rupees (£6,000,000) ; in 1905-6 at 2971 million lb., valued at over 
12 crores (£8,000,000); and in 1906-7 at 243|- million lb., valued at 10 crores 
(£6,931,021). Deducting these exports from the above-mentioned total 
production of yarn at the Indian mills, in 1903-4 there remained 303| 
million Ih. 'plus the foreign imports of, say, 28 million lb. of yarns, etc., as 
the amount to be worked up by the Indian power and hand looms ; and in 
1905-6 about 357| million lb. pVas the foreign imports, viz. 45| million lb. 

Piece Goods . — The woven goods produced by the Indian mills came 
to 95 million lb. in 1899-1900 ; 117 million lb. in’ 1902-3 ; 131 million lb. 
in 1903-4 ; 152 million lb, in 1904-5 ; and 156 million lb. in 1905-6, 
with in addition 7 million lb. turned out by mills in Native States. The 
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manufactures are mainly grey unbleaclied ; to be more exact, an average of Gray 
about 83 per cent, are of that nature (126 million lb. out of the total 156 
in 1905-6). The proportion of higher-class goods varies in the different 
provinces ; in 1903-4 Madras showed 64 per cent., the Central Provinces 
28 per cent., and Bombay IT per cent, of their manufactures as white wiuteand 
and coloured goods, hosiery, etc. It seems probable that the grey goods 
represent about four yards to the lb. in weight, so that in 1902-3 ai^proxi- 
mately 386 million yards of grey goods were produced by the Indian mills, 

435 million in 1903-4, 524 million in 1904-5, and 540 million yards in 
1905-6; while approximately 80 million yards of coloured, etc,, were 
produced in 1902-3, 100 million in 1903-4, 108 million in 1904-5, and 
112 million in 1905-6. The goods turned out at the Indian mills are 
described as chadars, dhutis (or dhotis), drills, jaconets, madapollams, 
mulls, printers, shirtings, sheetings (T-cloths). FmuR goods — figured, 
coloured or miscellaneous goods and hosiery. Although the home market Exports of 
is likely for many years to be of primary importance to the Indian 
mills, the exports of Indian- woven cotton goods cannot be called miim- 
portant. In 1903-4 the exports were valued at Rs. 1,63,07,648 ; in 
1905-6 at Rs. 2,03,78,124 (=£1,358,541) ; and in 1906-7, Rs. 1,77,17,086 
(=£1,181,139). 

Foreign Trade. — Turning now to the IMPORTS from foreign countries Imports, 

— chiefly Great Britain — a traffic which constitutes nearly two-fifths of 
the whole imports taken by India. The trade in yarns, as already in- 
dicated, has declined. The piece goods are referred to the following chief 
groups : — Grey or Unbleached ; White or Bleached ; and Coloured, 

Printed or Dyed. India received in 1903-4, 1,085 million; in 1904-5, 

1,210 million; in 1905-6, 1,348 million; and in 1906-7, 1,298 million 
yards of GREY -^iQce goods. In 1903-4, 466 million ; in 1904-5, 584 million ; 
in 1905-6, 572 million ; and in 1906-7, 494 million yards of WHITE goods. 

In 1903-A 1:81 million ; in 1904-5, 493 million ; in 1905-6, 541 million ; 
and in 1906-7, 524 milflon yards of coloured and printed cotton goods. 

These therefore totalled in 1903-4 to 2,032 million ; in 1904-5 to 2,288 


million; in 1905-6 to 2,463 million ; and in 1906-7, 2,318 million yards ; 
and the re-exports from these were in 1903-4, 66 million ; in 1904-5, 63 
million ; in 1905-6, 67 million ; and in 1906-7, 61 million yards, thus 
leaving in 1903-4, 1,966 million yards available for India ; in 1904-5, 2,225 
million ; in 1905-6, 2,396 million ; and in 1906-7, 2,257 million yards. 

Adding together the estimates of grey and coloured goods given above 
as the production of the Indian mills, we obtain the following ; — 466 mil- 
lions yards in 1902-3 ; 535 million in 1903-4 ; 632 million in 1904-5 ; 
and 648 million in 1905-6. Deducting from these the exports to foreign 
countries, viz. 69 million yards in 1902-3, 75 million in 1903-4, 87 million 
in 1904-5, and 91- million in 1905-6, we arrive at 397, 460, 545 and 547 
million yards respectively available for India ; and adding these sums to 
the total imports also mentioned above, the grand totals become 2,448, 

2,426, 2,833, and 3,016 million yards as the net Indian supplies for the years 
in question. This, in a population of 300 millions, allows each person to 
get about eight to ten yards per annum. It would thus seem that while 
the Indian mills are spinning very largely for China and other foreign 
markets, the looms are far more concerned with the home than any foreign 
markets. Hence but for the exports of raw cotton and the existence of ‘ 

power-loom mills, the Indian area of cotton cultivation would be reduced 
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to about one-quarter its present extent. Tkat is to say, one-lialf tlie total 
production is exported raw and one-quarter in the form of yarn, thus 
The Future. ieavilig oiie-cjuartei’ to meet the existing local demands. The great feature 
of the future may be said to be the extent to which Indian manufactures 
of piece goods may curtail the imports from foreign countries, just as the 
production of yarn has most certainly curtailed imports of yarn from 
foreign countries into India, 

[(?/. Milbiirii, Or. Conm., 1813, i., 279-82 ; 'Royle, Cult, and Comm, of Cotton 
in India, 1S51, 62—81 ; Medlieott, Cotton Handhooh for Bengal, 1862; Beaufort, 
Indian Cotton Stat., 1889; also India's Trade in Cotton Goods and, Faras, in 
Indust. Qtmi't. Bev., 1892 ; Brooks, Cotton, etc., 1898, 240-354 ; Imp. Gaz. iii., 202-3, 
2S1-2; Eept. of the Chamber of Comm. Beng., 1903; Austin, Cotton Trade of 
the United States and the World's Cotton Supply and Trade, 1900 ; Watkins, 
The Comm. Cotton Crops, in U.S. Dept. Agri. Stat. Bull. 1904, No. 28; 1905, 
No. 34; The Cotton Industry, Tariff Comm. Bept., June 6, 1905.] 
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GRAPHITE; Ball, Man. Econ. Geol Ind., iii., 50-6; Holland, 
Mem. Geol. Surv.Ind., 1900, xxviii., 126 ; 1901, xxx,, 174 ; Rec. Geol. Surv. 
Ind., 1905, xxxii., pt. 1, 51. Graphite consists almost entirely of pure carbon 
■with a small proportion of iron. It is known also as Blacklead and Plum- 
hago from its appearance, though lead does not enter into its composition. 

A full account of the varioiis localities where graphite has been found m 
India is given in the Dictionary, but though these are fairly numerous and scattered 
over a wide area, it is only in the State of Travancore that any progress in graphite 
mining has been made. Prospecting has also been attempted in the Godavari 
district, Madras Presidency, and in the Ruby Mines district of Upper Burma, 
According to Holland, regular returns -were not available before 1901, bxit for 
the period 1901-3 the following records of production in Travancore are avail- 
able 1901, 2,490 tons ; 1902, 4,575 tons ; 1903, 3,394 tons. 

Graphite is used chiefly in the manufacture of pencils, crucibles, grate and 
iron-work polish, as a hibricator for machinery, in electrotyping, in the facings 
of moulds, etc., etc. In India the native mineral appears to be but occasionally 
utilised, and then only for polishing pottery. 
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GREWIA, Lum. ; FI. Br. Ind., i,, 383-93 ; Gamble, Man. Ind. 
Timbs., 1902, 108-12 ; Dnthie, FI. Upper Gang. Plain, 1903, 109-17 ; Prain, 
Beng. PI., i., 281-4 ; Tiliacea:. A genus of plants -which contains about 
60 species, 12 only being trees, the rest shrubs or climbers. Of these 36 
are natives of India. 

The species of are of little economic importance apart from the fact 

that the inner bark of most species yields a Fibre, used in the manufacture of ropes 
and sometimes of paper. Some have a tough and close-grained wood, recommended 
for purposes where elasticity and strength are required. Accordingly the chief 
articles manufactured of these woods are banghy-poles, bows, axe and spear 
handles and the like. Dr. Bidie, in an article in The Fishing Gazette, 1897 (quoted 
in Ind. For., 1897, xxiii., 148), remarks that the wood of three species, ftf. opt>ostt(- 
foiia.tn.tiiitvfmia and renfifn, should make excellent material for fishing- 
rods. The fruits of many of the species are edible. The most important are : — 
o. Linn., the phalso, shukri, dahmni ; wild in .Central and South 

India, cultivated elsewhere. 45f. eiastica., Hoyle, the dhdman ; indigenous and 
planted from Hazara and the Panjab Salt Range to Sikkim at 3,000 to 
6,000 feet. o. oppositifoUa, Roxb., the hiul, paatuwanne, etc. ; North-West 
Himalaya, from the Indus to Nepal, ascending to 6,000 feet. nuw.foUft, Vaht., 
the -pharsa, hhesla, etc. ; Sub-Himalayan tract from the Jumna to Nepal, 
ascending to 4,000 feet. ; Central and South India ; Upper Burma ; low country 
of Ceylon. o. vestita, Walt., the dhamdn, sealposra, etc. Indigenous in 
the Sub-Himalayan tract from Dehra Dim to Assam ; according to Gamble, 
common in sal and similar forests. [Gf. Pharmacog. Ind., 1890, i., 238 ; Dodge, 
Useful Fibre PI. of the World, 1.897, 187 ; . Woodrow, Card, in Ind., 1899, 189 ; 
Agri. Ledg., 1901, No. 9, 212; Firminger, Man. Oard. Ind., 1904, 28G.] 
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GDIZOTIA ABYSSINIOA, Cass. ^ FI Br. Ind,, iii, 308; 
Woodrow, Gard. in Ind., 1899, 365 ; Mollison, Handbook Ind, Agri., 1901, 

111., 101-2 ; Rec. Bot. Surv. Ind., 1902,' ii., 91 ; iii,, 229 ; Prain, Beng. 
Plants, 190S, i., 614; Cooke, FI. Pres, Bomb., 1904, ii, 66; Composite. 
Niger Seed and Oil. The kdld-tU, surguja, rdmtil, kernani, hhurdsni, ulisi, 
valesulii, huchchellu, gurellu, etc. A native of tropical Africa, hut cul- 
tivated as an oil-seed here and there in most of the provinces of India, 

It is a Icharif crop, sown from June to August and harvested in November 
or December. Rough and rocky laterite or light sandy soil is generally 
chosen, and the preparation of the land is very simple. Two ploughings before 
sowing are sufficient, and manure is not necessary. The seed is drilled in rows 
11 to 13 inches apart, and 4 to 6 lb. per acre is held to be a sufficient seed. rate. 
It is more commonly grown alone, but is sometimes accompanied by a pulse- 
crop. In Bengal a considerable portion of land is under this crop, especially in 
Chota Nagpur Division, but unfortunately the Niger seed is returned in the Agricul- 
tural Statistics xinder the general heading of “ Other Oil Seeds,” of which there 
are usually 500,000 acres, with 150,000 of these in Chota Nagpur. The “ Others ” 
are over and above linseed, rape, til, so that a fair proportion must be nigoi . 
In iladras linseed and til (sefiantum) are separately returned, but a much larger 
area than both these put together is usually devoted to “ Other Oil Seeds.” In 
1904-5 the “Others” came to 1,018,483 acres, of which 286,509 are in 
South Arcot; 111,594 in Anantapur; 92,461 in Cuddapah; 84,810 in Bellary; 
71,351 in Karnul; 56,730 in Trichinopoly ; 51,909 in Tanjore ; and 47,215 in 
North Arcot, with lesser areas in the other districts. It is impossible to discover 
the exact proportions of these areas devoted to niger, but they must be consider- 
able. In the United Provinces the acreage of “ Other Oil Seeds ” was in 1904-5, 
113,731, and in the Central Provinces the corresponding figure was 314,7X6, 
of both of which a certain proportion would have been niger seed. Bombay is 
the only province that appears to give separate returns for the acreage of this 
oil seed. In 1905-6 (according to the Season and Crop Report) the total land 
used for it was 169,863 acres, of which Nasik had 68,940; Poona 22,843; Ahmed- 
nagar 14,764; Satara 16,026; Bijapur 7,960; and Ratnagiri 7,147 acres, etc. 
Rice {Mysore Gaz., 1897, i., 123) gives an account of the niger seed in the various 
districts of Mysore, which the reader should consult. 

When the crop is ripe it is out near the root and stacked for eight days. It 
is then exposed for two or three days in the sun, then the seed beaten out with a 
stick and separated from fragments of the plant by a fan. The greater part is 
sold to the oil-makers for expression of the oil, the yield of which is about 35 per 
cent, of the weight of the seed. But the seed dries quickly and in England 
yields only about 16 gallons of oil per quarter of seed, while rape seed yields 
20 gallons. The oil is pale yellow or orange in colour with little odour and sweet 
taste, more limpid than rape oil, with a specific gravity of 0-924 to 0-928. In 
its drying properties it ranks between cotton and linseed oil. For making paints, 
lubricating and lighting, this oil is useful, and in many parts of India is employed 
in cookery and for anointing the body : it is also frequently used as an adulterant 
for more valuable oils. It is said to be useful in cases of fracture and dislocation 
of bones among cattle. The oil-cake is highly appreciated in some parts of 
the country as a cattle food. In the English market the value of the oil is about 
37s. per quarter. The production of this oil crop has suffered in recent years, 
lilce that of most other oils, through the remarkable expansion of the traffic in 
kerosene and other mineral oils and the by-products of these illuminants and 
lubricants. [Of. Basu, Agri. Lohardaga, 1890, pt. i,, 70; Pharmcog. Ind., 1891, 

11., 269-71 ; Agri. Ledg., 1896, No. 24, 602 ; Hurst, Lubricat. Oils, Pats, etc., 1896, 
199; Agri. Ledg., 1896, No. 28, 280; 1899. No. 12, 121, 144; 1901, 364; Settl. 
Repi. Bctul Dist. Cent. Prov., 1901, 31 ; Wright and Mitchell, Oils, Pats, etc., 
1903, 497 ; Imp. Inst. Tech. Repts., 1903, 128 ; Agri. Ledg., 1903, No. 7, 171 ; 
Hanau.sek, Micro. Tech. Prod (Winton and Barber, transl.), 376.] 

GXJTTA-PERCHA. — Since Guttarperoha can hardly be character- 
ised as an Indian product, it will be dealt with here very briefly. It is 
the commercial name for the inspissated ' xbilk^ sap of several plants of 
which nearly all (or at least all the importont ones) belong to the natural 
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GUTTA-PERCHA 

DISCOYBRY AND UTILISATION 

order SAPOTACEJi:. Tlie word “ gutta-percha ” is of Malayan origin : it 
signifies the gum or gutta ot getah ot the tree known as percha : according 
to some writers TJerc^a is also the ancient name of Sumatra, so that getah- 
percha would denote the of Sumatra. And the true gum is to-day 
almost exclusively a Malayan product. As it reaches the market gutta- 
percha is, however, largely adulterated. There are high- and low-priced 
qualities as well as substances that more or less resemble gutta-percha, 
hut which are adulterants rather than grades of guitah. The present 
article deals with both the pure gutta-percha and its substitutes. 

Gutta-percha first definitely appeared in Europe in 1845, and the 
discovery soon thereafter of its varied utilisations caused an immense de- 
mand. Dr, W. Montgomerie read a paper on it before the Society of Arts, 
London, from which date it became a regular article of trade. It is ex- 
tensively employed in coating telegraphic cables, owing to its being a perfect 
insulator, whileit is able to withstand in a remarkable degree exposure to 
varying atmospheric conditions. It keeps good for ten years, if exposed 
to the open air : 20 years, if protected in tubes ; but 20 years, when sub- 
merged, have no appreciable effect upon it. Under the action of light, 
heat and air it slowly oxidises, becomes converted into a brittle resin 
soluble in hot alcohol. Chemically gutta-percha is almost identical with 
india-rubber (which see, pp. 647-60). It differs physically, being tough 
and inelastic. Since the date gntta-percha was made known to Europe 
perhaps no substance has developed more rapidly, and with india-rubber 
its uses may be said to be so many and so important as to make these two 
substances perfectly indispensable to commerce. 

Imports tato Trade . — The immense demand has caused an extended inquiry all over 

xrnited Kingdom. globe with the view of expanding the area of supply or of discovering 

useful substitutes. During the past seven years the imports of the United 
Kingdom alone have been: — 1900, 126,059 cwt., £1,685,568; 1901, 
88,438 cwt., £1,382,646 ; 1902, 83,889 cwt., £1,150,902 ; 1903, 46,411 cwt., 
£587,712 ; 1904, 27,288 cwt., £288,535 ; 1906, 45,434 cwt., £361,475 ; 
1906, 53,271 cwt,, £489,280. Of these quantities the Straits Settlements 
supplied from one-half to three-fourths of the total, but it would seem as 
if the supply from the Straits was decreasing while that from Venezuela, 
from British Guiana and from the Netherlands was expanding. It must 
not, however, he forgotten that a fairly large proportion of these imports 
are in gutta-percha substitutes, chiefly Batata. Burn-Murdoch {Inti. 
For., 1905, xxxi., 309-20) has contributed useful particulars regarding 
the extraction, purification, properties, prices and traffic in gutta-percha, 
also a statement of the exports from. Singapore from 1886 to 1903. 

[C7/. Solly, Oftserv. on. jPrep, CaoiOchouc, in Journ. Roy. As. Soc., 
art. 2, 9-13; James Collins, Joum. Soo. Arts, 1885, xxxiii., 784; Bmck, Ortg. 
Bot. do la Outta-perdha, Ann. Jard, Bot. Buitz., 1885, 1-80 ; Fergmon, JnfZwb 
rubber and Qutta-percka, 1887 ; BtBxnAiQn, Broduits des Sapoties, 1888 ; Jackson, 
Comm. Bot. mU Cent., 1890, 27 ; Kew Btdl, 1891, 231-9 ; Chapel, Le Caout- 
chouc et la Qutta-Percha, 1892 ; Heuze, Les. PI, Indust., 1895, iv., 285-7 ; Ind. 
For., 1894, xx., 225-6 ; 1898, xxiv., 384-5 ; Oback, Outta Percha, Cantor Lect. 
(delivered before Soe. Arts), 1897 ; Collett, mudes sur la Gutta-Percha Commer- 
cials, 1902 ; Jumelle,^ Les Pi. h Caoutchouc et d Outta, 1898 ; 1903, 445-523 ; 
Lecomte, Les Arbres d Gutta-Percha, 1899 ; Sadebeck, Die Kulturgew. der Deut. 
Kolon., 1899, 281, etc., etc; Gr6lot, Orig. Bot. des Caoutchoucs et Gutta-Percha. 
1899 ; Ridley, Outta ■ Percha, Ann. Bot. Gdns. Singapore, 1899 ; Semier, 
Trop. Agrih., 1900, ii., 724—6 ; Hill, Bept. For. Admin. Fed. Malay States, 
1900 ; Cat. des PI. Bcon. pour les Colon., L'Hort. Colon., 1900, 28-30 ; Manson, 
Burmese Rubber-yielding PI., in Ind. For., 1901, xxvii., 75-96 ; , Warburg, Les 
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PI. d Caoutchouc et leur Culture, 1QQ2 ; Wtudes Coloniales, June \QQ2 ; Pept. 
Oovt. Bot. Gdns. Penang, 1902 ; Imp. Jnat. Bull., 1903, No. 1 ; Boraburgli, Les 
PI. Caoutchouc et Gutta-percha, 1903 ,* j5«ZZ. Straits and Fed. Malay States, it, 

226, 312, 367 ; Gamble, Gutta Percha Trees of the Malay Peninsula, Kew Bull., 
1907, 109-21; T^ichivch., Die Harze und die i?arg6e^aZ«er, 1906, ii., 893-988 ; 
Kew M.US. Guide, 1907, 138—9.] 

A feature of the gutta-percha trade in which India is much interested 
is the possibility of some method being discovered by which the milky 
juices of certain abundant plants might be transformed into useful 
substitutes. The following may be given as the gutta-percha-yielding 
plants, as also those that it would seem desirable should in future be 
experimented with as gutta substitutes 

Achras Sapota, rom. ,• Sapotace^. The Sapota or Sapodilla tree. Is 
largely cultivated in Bengal for its fruit ; yields the Mexican Chicle-gum. [Gf. 
Journ. Agri.-Hort. Soo. Ind., 1844, iii., 147 ; Jumelle, l.c., 1903, 521-3.] 

Alstonia scholaris, ft. By. (see p. 60) ; Apocynace^. The chatuyan ; is believed 
to be the source of guttapulei of Singapore. Hooper (jRep^. Labor. Ind. Mus.^ 
1906-6, 29) found the latex to contain 45‘1 insol., 41-8 resin and 13'1 ash. [O'/. 
Manson, l.c. 82.] 

Bassia Mottleyana, De VHese; Sapotaoe^. A tree of Malacca and Borneo 
known as the hotian. The milk of this tree is regarded as an inferior quality 
of gutta-percha. Hooper {l.c., 1905-6, 27) says three samples of the milk of 
jB. lattfoiiu from Hoshangabad showed on the average 48 '9 gutta, 38 '8 resin and 
12'3 per cent. ash. It was light grey, plastic, but the yield per tree small. A 
sample from Tinnevelly of jb. longifoiut afforded 22*6 gutta, 62'7 resin and 14'7 
per cent, ash (see pp, 116-20). 

Calotropis gigantea and C. procera, b. Br. (see pp. 205-6); AsoLEpi.4.i)BiE. 
The madar or akanda, abundant bushes all over India, have often been suggested 
as capable of affording a limitless quantity of milky sap. Whether that could 
be utilised profitably has not been definitely ascertained. Over the greater part 
of the Upper, Western and Central Prownces of India they cover many thousand 
square miles of -waste land, and tho utilisation of that herbage would be of infinite 
value to the people. [Cf. Manson, l.c. 87.] 

Euphorbia nerilfolia, Linn.; Etjphobbiaoejs (see p. 530). 

E. Royleana, flo/ss, (see p. 531). 

E, Tirucalli, Linn, (see p. 531). 

E. trlgona, Haworth — the hatti-mandu. This shrub yields the cement 
kattimandu, often spoken of in connection with South India and the Deccan. 
It was specially recommended by Sir Walter Elliot in 1851. 

Mimiisops Kauki, Linn.; FI. Br. Ind., iii., 649; Saeotace.®. Is closely 
allied to if distinct from .n. Bninta, Qaertn., f. — a tree native in_ Guiana, 
Honduras and Brazil which affords a gum that is one of the best substitutes for 
gutta-percha (Jumolle, l.c., 1903, 493-517). No effort appears to have been 
made -to discover whether any of tho Indian species might similarly be of value. 
Other species are Jx. mengi, Linn. — the Deccan to Malay Peninsula ; n. ,««.»> 
fmvghituta, Wight — South India ; and iw. h,<ejr€ina rn , Roxb. — Deccan and Ceylon. 
But Gamble {l.c. 117) says that neither iff. Kie-ngi nor an. Kttttkl are in India 
known to yield gutta-percha. [Gf. Manson, l.c. 78.] 

Palaquium ellipticum, Engl., Pflanzenr., iv., i., 135 ; Bassia elliptica, Balz. ; 
Dichopsis elliptica, Benih. ; FI. Br. Ind., iii., 542 ; Palaquium, Brandis, Ind. 
Trees, 424-5 ; IManson, l.c. 77 ; Jumelle, l.c., 1903 457-85 ; Sapotaoe.®. 

This is the pauchoii, pawhonta, hat ilhtpei, poda illupei, etc. A large tree of 
the Western Ghats from N. Kanara southwards. .It affords an inferior grade of 
gutta-percha, which is collected by tapping the living trees. Gamble adds, '' but 
although this substance can be utilised for , waterproofing and cement it is not a 
complete substitute for the proper article.” 

K Gutta, Burak, in Ann. Jard. Bmtz., 1885, v., 40; Dichopsis Gutta, Benth, 
(h Hook., /., in Gen. PI., ii., 058 ; Gamble, l.o. 113-21. A tree of the Straits 
Settlements and Malay Archipelago,. where ii, is known as taban merah (in Perak), 
niato halam temhaga (or abang) in Sumatra, and is the source of the finer grades of 
the gutta-percha of commerce. But there woiild appear to be many qualities of 
the gutta obtained from this plant, sopae of , which are apparently the produce 
•of distinct varieties, others the res-ults of .different methods of preparation, and 
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still others indicate var 5 ring degrees of ad.ulteration. ^ Por_ example the tahan 
merah (according to Bum-Mordoch — the most recent writer) is jp. obfouf/ijfitnum ; 
tahan ckaier is JPaftuxuliinu. sp. ; taban puteh is JP. pustuiatnm. and taban haik is 
jp. sp. The tahan puteh is much inferior to the others. On the other hand, while 
.i\ obiifiif/ifoHum, Burek, is but a variety of J*. <»»*««, still b5’- certain writers it 
is held to be a distinct species and to 3 deld the taban sutra of Perak, 

Gamble (Man. Ind. Timhs., 445) says, “The method of collection, usually 
employed by the Natives of the Malay Peninsula, is very simple but very wasteful. 
The tree is felled, and either the bark is stripped off altogether or rings are cut 
at intervals of about a foot. The sap that oozes out is then collected, put in a 
pot and boiled with a little water, which prevents its hardening afterwards vdien 
exposed to the air. It is then run into moulds. The trees usually chosen are 
those of about thirty to tliirty-flve years old, and each tree gives 2 to 3 lb. of 
gutta. Such a system is naturally a wasteful one, and if regularly continued 
without any arrangements for reproduction would probably lead to the exhaustion 
of the supply, so that it is satisfactory that French experts are said to have dis- 
covered that the gutta-percha can be obtained from the leaves without felling 
the tree. However this may be, there is little doubt of the value of the product, 
and that if it is to be regularly produced the tree must be grown in plantation 
and systematically worked.” 

P. polyanthum, Engl., Fflanzenr., iv., i., 135 ; Isonandra polyantha, Kurz ; 
Dischopsis polyantha, Benth. <Sb Hook., Ocn. PL, ii., 658. A moderate-sized 
tree of Cachar, Chittagong, Arakan and Pegu. This is the tali, sill-hurta, 
thainban, etc. Kurz says it yields a good quality of gutta-percha and in large 
quantity. [Cf. P. dbovatum, King and Gamble, in Hooper, Rept. Labor. Ind. 
Mus., 1905-6; 27.] 

13. Payena lucida, a. do. ; Isonandra poZyondra, Wight, Ic., t., 1589 ; FI. Br. 
Ind., iii., 547; Gamble, Man. hid, Timhs., 449; Sapotace-e. Tho dolu-kurta 
of Cachar is an evergreen tree of Assam, Tenasserim and the Straits Settlements. 
1*. mtUngapi, Clarke, a tree of Penang and Malacca. Both these trees afiord gutta- 
percha ; the last mentioned, according to Maingay, abounds in that substance. 

P. Leerii, Burck,- Rapport QvMa, 1884 ; also Orig. Bot. de la Gutta-percha, in 
Ann. Jard. Bot. Buitz., 1885, v., 66, pi. viii. ; P. Leerii, Engler, Fflanzenr., 1889, 
iv., pt. i., 133, with plate. Ktu*z rightly transferred Kertophorus Leerii, Hassk.,. 
to r'itjftiua (Journ. As. Soc. Beng., 1871, xl., 69), but his Burmese plant is appar- 
ently a different species from that of Malacca, Sumatra, Borneo, Banka and 
Amboina, to which the name jp. iteern strictly speaking belongs. Kurz accord- 
ingly would seem to have desired to correct his mistake when (in Journ. As. Soc. 
Beng., xlvi., 230) he subsequently gave the Mergui plant the name a^. parai- 
leioneufa, Kurz. Hooper found that the Burmese plant contains 59’9 per cent, 
gutta and 39‘6 per cent, resin. a\ KeerU proper yields the sundelc of Perak and 
the niato balam baringin (or soendi) of Sumatra — a trade quality of gutta-percha. 
[Gf. Jumelle, l.c., 1903, 486-92 ; Hooper, Rept. Labor. Ind. Mus., 1905-6, 27-8 ; 
Mason, l.c. 78.] 

. ' ■ ■ H . ■ . 

HJEMIDESMUS INDICUS, Br. ; FI. Br. Ind., iv., 5 ; Pram, 
Beng. Plants, 1903, ii., 686 ; Cooke, FI. Pres. Bomb., 1904, ii., 146 ; As- 
CLEPIADE.3S. Indian (or country) Sarsaparilla; ananiamul {anantvel), 
magrabu, sugandi paid, nannari, uparsdra ; sdrivd (Sanskr.). A climbing 
plant of North India, from Banda to Oudh and Sikkim, and southward 
to Travancore and Ceylon. 

The root has long been employed in Native medicine. Garcia de Orta (1563, 
Coll., xlii. ; also in Ball, Proc. Roy. Ir. Acad., 1890, 3rd. ser., i., 656) speaks of a 
thorny climber which resembles the pomegranate, from the wood, bark and root 
of which a drug is obtained. Ball regards that passage as possibly denoting 
jfe-mirJpswMis, but is it not rather The root is supposed to possess 

properties allied to those of sarsaparilla, and from 1864 has been officinal in 
the British Pharmacopceia. It is prescribed usually in the form of syrup and 
is demulcent, alterative and diuretic. Sometimes the whole plant is pounded 
and a congee made with'rice, or an infusion prepared of the dried leaves. In 
Indian commerce anantamfll is found in the form of little bundles, which consist 
628 
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of the entire '"roots of one or more plants, tied up with a portion of the stem. 
Anantamvl costs G to 8 annas per lb., and in Europe appears to sell at Is. Qd. to 
2s. per lb. [Of. Pharmacog. Jnd., 1891, ii., 446-9; De Silva, Indig. Food Prod., Trop., 
Agrist., 1891-2, xi., 520-1; Waring, Baz.iMed,, 1897, 72-3; Mat. Med. 

Hind., 1900, 195-6; Rept. Cent. Indig. Drugs Oomm., 1901, i., 124, 153 ; .Hec. 
Bot. Surv Ind. (many passages) ; White and Humphrey, P/iamacop., 1901, 224-] 


HIBISCUS, Medik.; FI. Br. Ind., i., 334-44; Cooke, A'L Pm. D.B.P., 
Bomh,, 1901, ii., 104-14; Duthie, FI. Upper Gang. Plain, 1903, 87-93 ; 228-48. 

Piom, Beng. Plants, 262-9 ; Wiem&r, Die Pohst. des Pflanzenr., 1903, ii., 

221-2 ; MALVACEiB. A genus of kerbs, shrubs or trees, which embraces 
about 150 species. Some 33 are indigenous to India and several others have 
been introduced, and are now cultivated widely. Many are of consider- 
able economic value, one an. important vegetable, and another produces 
a fibre that is extensively used as a substitute both for hemp and jute. 

H. Abelmosehus, t/Vm. ; Rec. Bot. Surv. Ind., iii., 178. The Musk Mallow, Musk 
mushk-ddnd, kalhastari, Icaaturi-Iyhendi, laid Icasturikd, etc. A hei'baoeous bush. Mallow, 
common throughout the hotter parts of India. It yields a fibre which occupies 
a high place among those of the jute type. The seeds afford an odorous principle 
employed in perfumery as a substitute for musk. In European trade they Perfumer 7 . 
are known as Okaxas d'Amurette. By the Natives of Northern India they are 
employed medicinally. Their value varies from, about 4d. to Is. per lb, [Of. Price. 
Pharmacog. Ind., 1890, i., 209-10; Agri. Ledg., 1896, No. 6, 29-31 ; 1898, No. 15, 

505 ; Mukerji, Handbook Ind. Agri., 1901, 329-30 ; Schimmel & Co., Semi.- 
Ann. Rept., Oct. 1902, 9.] 

H. flculneus, Unn. ; Rec. Bot. Surv. Ind., iii., 28, 178. The ban dhenras, jangli 
bhindi, hapasiya, dula, etc. A prickly herbaceous aimual, indigenous in the 
hotter parts of India, from the Panjdb and Bengal to South India and Ceylon. 

The stem yields a long, glossy, white and strong fibre, useful for twine and light litre, 
cordage. 

H. rosa-sinensis, Woodrow, Man. of Gard., 1899, 179 ; Firminger, Shoe 

Man. Gard. Ind. (ed. Cameron), 651 ; Rec. Bot. Surv. Ind., ii., 40, 84 ; iii., 179. Flower. 

The Shoe Flower, jdadt, fuwa, jdba, jdsavanda, etc. An ornamental shrub, 
native of China, but found in most gardens in the plains of India. The bark 
yields a fibre. The flowers are said to produce a purple dye, and are also used fibre, 
in Native medicine. The roots are employed in Mysore in certain cattle diseases Dye. 

{Journ. Bomb. Nat. Hist. Soo., 1892-3, vii., 512-5). 

H. Sabdarifla, Lfnn. ; Woodrow, l.c. 183; Rec. Bot. Surv. Ind., ii., 40, 84 ; Bozelle, 


iii., 28, 179 ; Firminger, l.c. 288. The Bozelle or Bed Sorrel of the West Indies, 
meata, patwa, Ml ambdri, kempu, etc. A small elegant shrub, widely cultivated 
throughout the hotter parts of India and Ceylon. The seeds are sown about the 
end of May, and the plants put out in the ground at a distance of 4 feet 
from each other. The gathering may be made in November or December in 
Bengal, but rather earlier in the upper provinces. It seems to thrive best in 
the damp climate of Lower India and caimot be cultivated on the hills. 

The stems yield a strong, silky fibre, the Bozelle Hemp of commerce, obtained 
by retting the twigs when in flower. The seeds are used in medicine, and have 
demulcent, diuretic and tonic properties. The fruit, or rather fleshy calyx, is a 
valuable antiscorbutic, largely eaten in the form of jellies, chutnies and other 
preserves. The leaves are eaten as salad and in Native curries. [Of. Rharmacog. 
Ind., i., 212; Dodge, Useful Fibre Plants of the World, 1897, 196; Imp. Inst. Tech. 
Repts., 1903, 96.] 

H. tlliaceus, Unn, ; Gamble, Man. Ind. Timbs., 1902, 87 ; Rec. Bot. Surv. 
Ind., ii., 177, 246, 247, etc. ; iii., 179. The bola, ba^iid, belli-pata, chelwa, thinban, 
etc. A small tree or bush of the sea-coast forests and long tidal rivers all round 
India, Burma and Ceylon. It yields a fibre of fair imaHty, which can be readily 
separated and does not easily rot under water. In Bengal it is used for making 
rough ropes, in the Sundribans for cordage, and in Ceylon for mats. Gamble 
remarks that it ought to be useful for paper, i M^^neon (Ind. For., 1905, xxxi., 
347-50) gives an account of experiments whmh have recently been made in 
Burma with this fibre as a jute substitute. He considers it would probably ; 
fetch about £12 per ton, if sent to market & the condition that jute usually ’ 
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appears, though fibre collected in the Toungoo district of Burma and prepared 
by Mr. Le Fevre is said to have realised as much as £35 per ton in England. 
Timber, The wood is used only for fuel, and occasionally for hut-building (see Mats and 

Matting, p. 776). [Of. Yates, Text. Antiq., 1843, 304-6 ; Text. Journ., Oct. 1890 ; 
Dodge, l.c. 197.] 


Deccan. 

Hemp. 


Caltivation. 


Distribution. 


Setaon. 

Fibre, 

Eetting. 


Properties. 


H. cannabinus, Linn. ; Eoxbuigli, Trans. Soc. Arts., 1804, 382 ; 
1806, 152 ; also Coromandel PI., ii., 190 ; Bee. Bot. Surv. Ind., i., 90, 194 ; 
ii., 40, 84; iii., 179; Sprague, in Keiv Bull., 1908. Deccan Hemp, 
kanofi, ambari bemp, amhdri, anibadi, fulu, niesta fat, dare hudrim, fdtsan, 
sharia, fundi, gogu, sujjddo, etc. A small berbaceous sbrub, indigenous in 
Africa and introduced into India, now cultivated extensively for its fibre. 

Tbe cultivation, both as a crop and as a hedge plant, is largely carried 
on in Bombay (especially tbe Deccan and Karnatak), tbe Central Pro- 
vinces and Madras. Elsewhere to a much smaller extent — Bengal, chiefly 
Cbota Nagpur ; also here and there in the United Provinces and the Pan- 
jab. The Bombay statistical retmms for 1905-6 show an area of 83,109 
acres, with 16 acres in Sind, and an average of about 90,000 acres 
annually. Rooky and laterite soils which are not suitable for jute are 
well adapted for the cultivation of amhari. It grows best on the alluvial 
soils of North Gujarat, but does also very well in medium black soils. It 
is usually grown as a mere sprinkling among other crops, and the tillage 
is the same as that of the crop with which it is associated, especially 
hajra and fuar. In October-November the plants should be uprooted. 
Full-grown plants which have ripened their seed furnish stronger fibre than 
if cut while in flower. The small bundles of stalks, when dry, are tied 
into large bundles and steeped in water for some ten days. If the fi:bre is 
separated in the cold weather, longer steeping is required. When removed 
the bark and fibre readily peal off in strips from the root upwards. The 
strips are then beaten with a stick and threshed in water till the clean fibre 
is separated. It is bright and glossy, but coarse and harsh. The length 
is 5 to 10 feet, and the brealang strain has been variously stated at 
115 to 190 lb. Hanausek {Micro. Tech. Prod. (Winton and Barber, 
transl.), 1907, 83) gives interesting particulars of the microscopic structure 


of this fi.bre. 

The Deccan hemp is spoken of as similar to jute, but very much 
superior. In India a coarse sackcloth is made from it, though its chief 
Hopes and utilisation is for ropes and cordage. Coarse canvas is also manufactured 

Cordage. from it, and in Bengal it is employed for all purposes for which jute is 

Canvas. demand, but being more durable it is used for fishing-nets and paper 

manufacture. Amhari hemp is stated to be worth about 8 lb. per rupee, 
but no statistics regarding the extent of the trade are available. 

A few years ago a fibre appeared on the London market under the 
name of Bimlipatam jute, which there seems little doubt was Deccan hemp. 
Still more recently a new fibre from Rio de Janeiro has been much ad- 
vertised under the name of Canhanio, and this has been shown by Sprague 
to be obtained from an allied species, //. radiatns, Cav. {PI. Br. Jwd., 
i., 336). Thus for commercial purposes both the Bimlipatam jute and 
the Canflamo hemp may be, accepted as possessing the same properties as 
the fibre of H. canncibiwis. 

Bimlipatam The demand for Bimlipatam jute is stated to be yearly increasing, and 

in 1903-4 the exports to London amounted in value to two lakhs of rupees. 
On the London market it is worth from £11 to £12 12^. 6d. per ton. 
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Dunstaii’s chemical investigations into the properties of this fibre, pub- 
lished in the Imperial histitute Technical Reports, as also the further 
particulars afforded in The Agricultural Ledger, will be found useful and 
interesting. Apparently the samples of Bimlipatam jute were found of 
lower value than the best Bengal jute. In the subsequent investigations 
into this fibre it was found to be prepared on an extensive scale in a factory 
at CJhittavalsa in Vizagapatam, as also exported from Bengal to some 
extent under the name of mesta pat. Comparing a sample of true jute 
with an authenticated sample of Deccan hemp and a good average speci- 
men of Bimlipatam jute, it was found that the percentage of cellulose was 
nearly the same in all three. The last two were superior to ordinary jute 
in the smaller loss in mercerising and the larger increase in weight on 
nitration. The reports therefore conclude that Bimlipatam jute {i.e. 

Deccan hemp) is deserving of attention. 

The seeds yield a clear and limpid oil, and have been sent to England on. 
as an oil-seed. They are used in Poona as a cattle food, and the leaves 
are eaten as a vegetable. 

[Of. Jacob. Bontius, in Piso, Ind. TJiri. re Nat. et Med., 1658, 113 ; Milburn, 

Or. Comm., 1813, ii., 210 ; Wissett, Treatise on Hemp, 23 ; Pharmacog. Ind., i., 

213-6 ; Basu, Agri Lohardaga, 1870, 73; Kew Bull., 1891, 204; 1898 (add. ser., 
ii.), 9, 11 ; Text. Journ., Oct. 1893, 12-3 ; Rept. Ind. Hemp Drugs Oomm., 1894, 
i.. 80; iii., 107; Agri. Ledg., 1896, No. 11, 84-5; No. 37, 393 ; 1603, No. 11, 

239-44 ; Dodge, l.c. 192 ; Mukerji, Handbook Ind. Agri., 1901, 304-6 ; Mollison, 

Textbook Ind. Agri., 1901, iii., 227-8; Imp. Inst. Tech. Repts., 1903, 69-71, 86-8 ; 

Joret, Les. PI. dans L’Antig., etc., 1904, ii., 276; Capital, June 22, 1905, 1142; 

July 6, 1905, 8 ; Ann. Rept. Agri. Dept, (all provinces) ; Board of Trade Journ., 

Sept. 7, 1905 (the fibre Canhamo of Rio de Janeiro). 


H. eseulentus, Linn. ; Rec. Bot. Surv. Ind., ii., 84 ; iii., 28, 178. The Lady’s 
Edible Hibiscus, Lady’s Fingers; oc^rooroifcm, of theWest Indies, hhindi, 
dhenras (or dheras), rdmturdi, hendeJcai, vendaik-hay, youn-padi-si, tindisa, ° 
etc. A tall herb, cultivated throughout India and na,turalised in all 
tropical countries. Be Candolle regards it as of African origin. 

It is largely cultivated by the Natives of India as a garden crop for vegetable, 
the sake of its eeuit. It should be sown from April to June in nurseries, seasons, 
and transplanted when about 3 inches high. Weeding should be done 
regularly all through the period of growth to keep the soil loose and open. 

As a field crop successful cultivation largely depends on rich manuring cultivation, 
of the soil. Two varieties, an early and a late, are grown in Bombay, Two Varieties, 
both being sown in June. The acre rate of seed varies from 6 to 10 Ih. 
and the seed is sown at intervals of about a foot, on ridges three feet apart. 

The early variety bears fruits from about August to September, while Early and 
the late does so from the end of September to November. 

In Madras, the early crop is sown in the first week of March and 
gathered in the first week of July; the late crop is sown in the latter part 
of July and gathered in towards the end of December. The yield of vieici. 
fruit per acre varies from. 5,000 to 6,000 lb. The cost of cultivation is 
said to average about Es. 5 per acre, and the profit about Es. 9. The 
bast yields a white eibre which is long,; silky, strong and pliant, and E’ibre. 
composed of fine individual threads. The breaking strain is 79 pounds 
dry, and 95 wet. In colour and texture it resembles hem.p, and is well 
adapted for making ropes, twine and sacking, while the residual portions Cordage and 
might be utilised for paper-making. There are no statistics of trade in 
ochro fibre : it is apparently sold only as, an adulterant of jute or of 
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M, vannubinuB. Messrs, Ide & Ohristie, however, have valued samples 
obtained from Cuba at about £18 to £20 per ton, and state that it might 
even fetch more with better methods of preparation. 

The mucilage from the ebuits and seeds is used in medicine as a 
demulcent. The unripe fruit is a favourite vegetable, and the more 
mature fruit is sliced, then fried and eaten in curry. In European 
cookery its mucilaginous property is taken advantage of in the thickening 
of Ksoups, etc, 

[C7* Pharmacog. Ind,, L, 210-2; Duncan, Dyes and Dyeing in Assa^n, 1890, 
27 ; Agri. Ledg., 1896, No. 28, 270 ; 1898, No. 8, 287 ; Dodge, Z.c. 194 ; Imp. Inst. 
Journ., March 1898, 77; KewJBull., 1898 (add, ser., ii,), 6; Blackman, Fibr-es of 
the Hawaiian Islands, 1903, 51.] 

HIDES, SKINS, LEATHER and the Manufactures 
therefrom. — The term Hides’^ denotes commercially the raw, 
dressed or tanned skins of full-grown cows, bullocks, buffaloes and 
borses, etc., while “ Shins ” is applied to those of calves, sheep, goats, 
deer and other wild animals. The term “ Fur” is used for ornamental 
skins, with the hair or wool attached. 

It may, perhaps, be as well to dispose at once of the least important group, 
namely, the “ Furs.^’ In addition to the skins of Deer and Antelopes, there 
are returned under “ Furs ” (D.E.P., iii., 458) some 70 different fancy or orna- 
mental skins that are occasionally met with in trade. The following are some 
of the more important (mentioned in alphabetical sequence) : — Cynte-itirun 
Jvhatns, the Hunting Leopard; Feisn parmw, the Leopard or Panther; 
nyri/H, the Tiger ; JP. nneta, the Snow Leopard ; sitmtvia, two species, the 
Martens ; PutorUts erminea, the Ermine or Stoat ; Boiurus, the Squirrels ; 
VniyttH, the Foxes ; and Vrmift, the Bears ; etc. It would seem that in India 
some of the smaller skins, such as dog-skins, snake and lizard skins, mole-skins, 
frog-skins and the like are utterly neglected, a consequence very possibly of 
the climate and the defective methods of curing presently practised. 

RAW HIDES AND SKINS.-Supp/y.—Undey; Live Stock (pp. 732-52) 
will be found mention of the chief wild and domestic species and races 
of animals, the skins of which appear under Hides and Skins. It is 
not necessary to enumerate these again, but it may be useful to state 
once more that the live stock of India cannot be far short of a grand 
total of 220 millions, of which perhaps 40 per cent, die or are slaughtered 
annually. The annual average exports to foreign countries at all events 
vrere, for the five years ending 1903^, Hides (raw and tanned) 12| millions ; 
Skins (raw and tanned) 37 millions, or 23 per cent, of the estimated 
total stock. But these returns take no cognisance of the hides and skins 
used up in India nor of the animals that die or are killed, but of which 
the hides and skins are not preserved. 

Total Transactions. — ^It would not be far from correct to affirm 
that India's local manufactures in skins and leather are as valuable as her 
foreign trade in these commodities (raw and manufactured). In 1876-7 
the total of the declared values of the imports and exports, taken to- 
gether, was Es. 3,13,77,912 (or say £2,091,860) ; in 1902-3 the corre- 
sponding figure was Es. 9,27,48,853 (or say £6,183,257) ; and in 1903-4 
the total traffic came (less the re-exports) to Es. 9,71,04,548 (or say 
£6,500,000). If the idea of the internal trade being approximately as 
valuable as the foreign can be accepted as fairly correct, then during 1903-4 
the total turnover of the industries here dealt with (exports plus con- 
sumption) would have been close on a valuation of £13,000,000. And 
later figures for 1906-7 show a considerable expansion, viz. to a total 



THE CHUMAES OE SKINNERS 


HIDES 
AND SKINS 


(imports and exports, less re-exports) of Rs. 15,94,66,392 (or £10,631,093), 
and thus of an estimated total traffic of over twentj-oiie millions 
sterling. 

Fluctuations. — But there are a few aspects of importance that had 
better he here indicated. For example, the trade in hides and skins, as also 
the craft in leather manufacture, are in the hands either of Muhammadans 
or of low-caste Hindus. They are, therefore, participated in by a com- 
paratively small community. So again the workers in skins, hides and 
leather are in Northern India collectively designated chirmfarosh. Then 
there are two main classes of hides and skins : — hallali (slaughtered), 
murdari {dea,d). The former come from the slaughter-houses of the cities, 
the latter from the country. The chumars (the special caste of skinners) 
wander about all over the country, and make it their business to skin 
dead cattle. In seasons of scarcity and famine they reap a rich harvest, 
but it is often affirmed that they are unscrupulous and, when they do 
not obtain a sufficient supply, that they are not averse to systematically 
poisoning cattle. With them, in fact, cattle-poisoning is held to be a pro- 
fession, and to have attained the position of a high art (see Abriis, p. 1). 
Moreover, it is believed that a large proportion of the cattle that perish 
in India die from preventable causes, such as neglect, drought and mur- 
rain. The loss to the country of a large percentage of its cattle far out- 
weighs the total value of the traffic in skins and hides, so that the in- 
creasing exports in. these articles are only too frequently the most certain 
indication of widespread suffering and loss. The traffic in hides and skins 
is accordingly subject to great fluctuations, concomitant with the vicis- 
situdes of the seasons. The famine in Western India, during the years 
of 1899-1901, caused the traffic to become abnormally high, especially 
in untanned hides, but, due to the war in South Africa, the prices were 
at the same time preserved. The exports for .each of those years were 
nearly double the normal traffic, but the demand was, nevertheless, brisk. 
The difficulty to procure capital — an ever-present cause of obstruction 
to all manufacturing enterprise in India — ^is doubly true of the leather 
trades. Religious objection assigns it a position of degradation and 
neglect. It became accordingly a monopoly within a restricted com- 
munity, and thus not only sufiers from want of capital but from the loss 
of invigorating competition and popular interest and favour. 

Foreign Trade. — The exports to foreign comitries from the chief 
seaports of India are drawn from the provinces by rail, road and river, 
as also coastwise by sea. These may be analysed as follows : — 

Railborne, etc. — Unfortunately a difficulty is at once presented, viz. the rail- 
borne and the coastwise transactions are recorded in cwt. It is thus next to 
impossible to obtain a factor by which to reduce these to numbers of hides as 
in the returns of foreign trade, since the goods vary so greatly according to 
species of animal, size and coxrdition, nature of curing or tanning pursued, 
etc., etc. The figures as they stand are, however, relatively of value : — During 
1906-7 the railways of India caiTied S,517,787 cwt. of hides and skins (raw 
and tanned), -the bulk being raw. Of that large amount 1,126,302 cwt. were 
conveyed to Calcutta and were drawn — from Bengal Province, 350,953 cwt. ; 
from the United Provinces, 354,804 cwt; from the Panj4b, 103,855 cwt.; 
from the Central Provinces and Berar, 57,066 cwt. ; from Madras, 13,974 owt. ; 
frojn E. Bengal and Assam, 232,036 cwt. ; from Rajputana and Central India, 
7,623 cwt. ; and from Bombay, 4,816 cwt. The next most important receiving 
centres are the Madras Poets, which, in the year in question, drew 520,866 
cwt., namely from the Madras Presidency, 330,612 cwt. ; Mysore, 38,398 cwt. ; 
the Nizam’s Territory, 44,951 cwt, ; Bombajj 56,901 owt.;. Central Provinces, 
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20,705 cwt. : Punjab, 19,280 cwt. ; and from the United Provinces, 5,441 cwt. 
Madbas PkbsideisCY is third in importance with 217,674 cwt., derived 
chiefly from Mysore, 77,677 cwt.; from its o^vn port .tovms, 61,434 cwt. 
from' Bombay (5,518 cwt.); from the Mzam’s Territory (29,968 cwt.) 
Bombay BoiiKAY PoBT takes the fourth position with a supply of 149,048 cwt., deri\^ecl 

Sapiily. chiefly from its own Presidency, 68,823 cwt. ; Panjab, 28,765 cwt. ; United 

Provinces, 23,419 cwt.; Central Provinces, 1^272 cwt,; Madras, 5,462 cwt. 
Karafla Then comes Karachi mth 139,107 cwt., derived mainly from the Panjab. 

Supply. 100,404 cwt.; Sind, 37,385 cwt.; and from the United Provinces, 842 cwt. 

Lastly the Panj.vb with a total supply of 113,973 cwt., derived chiefly 
from' Bajputana and Central India, 32,978 ewt. ; and from the United 
Provinces, 58,782 cwt. Looking at these figures from the point of view of 
ExroRT-S, the Bengal Province supplies 357,794 ewt.: the United Provinces 
404,376 ewt.; Madras 368,127 ewt.; the Panjab 296,576 cwt.; Bombay 
171,746 cwt. ; Mysore 117,866 ewt.; Bajputana and Central India 118,6l'3 
. cwt. ; Central Provinces and Berar 122,774 cwt. ; the Nizam’s Territory 
86,183 crvt. ; Sind 54,559 cwt.; and B. Bengal and Assam 234,810 cwt. 
Thus, so far as the foreign trade is concerned, the supplies come mainly 
from Bengal and the United Provinces. Cawmpore is the great empoiimn. 
of leather production in India, and the supplies of hides and skins procured 
ProTinelal the tanneries of that town must be veiy largeljvdi’awn from local supplies, 

Production. seeing that the imports are comparatively unimportant. This fact necessarily 
raises the United Provinces into the position of greatest importance in the 
hide trade. 

Coastwise^ — Turning now to the coastwise transactions, it is ascertained 
Imports. that the total Impobt.s of raw hides do not normally exceed 25 to 30 thousand 

cwt., valued at lOJ lakhs of rupees ; of raw skins about 15 thousand ewt., valued, 
at 7-| lakhs of rupees ; and of dressed and tanned hides and skins about 6-^ thousand 
cwt., valued at 6 lakhs of rupees. 

Exports Exports. — In the lievieio of the Trade of India for 1904-5 it is shown 

Raw. that, according to the declared values, the prices of hides rose steadily 

during the preceding four years, the average price for 1904-5 being 11*4 
per cent, in excess of that for the previous year. The corresponding- 
price of skins, on the other hand, fell 13*1 per cent. The number of raw 
hides and skins exported collectively came to 31,606,246, valued at Es. 
7,05,35,685 — the shares being 8,722,520 hides and 22,883,726 skins. The 
value of the raw hides exported from Calcutta was 84*6 per cent, of the 
Very largely total trade. They were consigned to the Continent mainly, Germany taking 

to Germany. X 44 | lakhs ; Italy 66 lakhs ; Austria-Hungary 51“ lakhs ; and Spain 22| 

laklis. This left 23 lakhs consigned to the United Kingdom, and 40 1 lakhs- 
to the United States. Calcutta also contributes 75*6 per cent, of the total 
f value of the foreign exports in dried and pickled skins. About the same 

percentage (in value) of the foreign exports is usually drawn from India 


Exports 
Ta-nned and 
Dressed. 


by the United States. Of the balance, France claimed 29| lakhs, and 
the United Kingdom 25J lakhs. The demand in France seems to be 
increasing. The later Review for 1905-6 states that the price of hides 
continued to rise, the average value per cwt. increasing from Es. 52-4-8 
in 1904-5 to Es. 55-7-0 ; while that of skins continued to fall, viz. from 
Es. 91-1-6 per cwt. in 1904-5 to Es. 90-7-1 per cwt. The number of 
hides and slans exported in 1906-7 collectivelv came to 39,806,281 — 
the shares being 12,917,227 hides and 26,889 ,()64 skins. 

TANNED HIDES AND SKINS. — The most significant feature of the 
coastwise returns, abundantly confirmed by most statistical statements 
of the Indian trade in hides ahd skins, may be said to be the fact 
that Madras is by far the most important centre for dressed sldns, and 
that Burma is the chief coastwise market for them. Eecently, however, 
Bengal has begun to participate largely in this Burmese supply. After 
Burma, Bombay affords the next most important local outlet for Madras 
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dressed skins. And tkis position of importance lield bj the Madras 
Presidency in the traffic in dressed and tanned skins and hides is still 
further borne out by a study of the foreign trade. During 1904-5 
Madras furnished 91 per cent, of the dressed hides and 73 per cent, of the 
dressed skins, Bombay following with a fair proportion of the balanee. 
The United States of America have hitherto been the most important 
market for Madras dressed skins. But within the past few years an un- 
liappy new manifestation has appeared, namely a decline in the demand 
for Indian dressed skins. The export traffic in dressed goods has 
recently, in fact, fallen back, and the demand for Bengal raw skins 
advanced considerably. This is presumed to be a direct consequence 
of the cheaper and more efficient methods of tanning (especially that known 
as the chrome process) now largely practised in the United States. It 
points to the urgent necessity for Indian manufacturers to advance with 
the times or face the total loss of their trade. The tanner who pur- 
sues crude methods and continues to employ defective appliances can no 
more hold his own against the cheapening process of scientific progression 
than the hand-loom cotton weaver can stem the tide of steam-power 
prosperity. 

Exports. — Thedecline in the trafiSc in tannedhides and skins, established 
within recent years, calls pointedly for serious consideration. The so-called 
tanning of India, given to the hides and sldns exported, was, and is at its 
best, so imperfect and unsatisfactory that retanning in the countries to 
which consigned was essential. But however crude it may be, the 
business is by no means an unimportant one, nor one for which an 
effort should not be, made to save it from complete annihilation. In 
1900-1 the exports of tanned hides were valued at Bs. 1,46,80,048, and 
of skins at Es. 3,02,61,805, or collectively Ks. 4,49,41,863 (close on three 
million pounds sterling). The next year, 1901-2, the collective exports 
of tanned hides and skins were valued at Es. 2,65,40,461 ; in 1902-3 
they were Es. 2,89,81,866 ; in 1903-4, Es. 3,09,88,759 ; in 1904-5, 
Es. 2,86,17,173, or approximately one -half the value of the traffic five years 
previously. Commenting on this somewhat significant state of afiairs, 
Mr. J. E. O’Conor wrote, “ This transference of the trade from tanned 
to untauncd skins is likely to proceed in an accelerated degree, to 
the great loss and detriment of the trade in the Madras Presidency. 
But it must not hastily be concluded that in itself the contraction 
of this industry is a subject for regret. If the industry had been 
established on a sound economic basis, it would not and could not 
have sufiered, for all the natural conditions are in its favour, including 
cheap and abundant supplies on the spot of skins and tanning substances 
and cheap labour. These advantages, however, were not effectively 
utilised, in consequence of the absence of capital, for tanning is essentially 
an industry” in which the possession of large resources counts for much.” 
“ The position, however, may be rectified without difficulty if capital is 
forthcoming; and if it is desired to proye that tanning is a profitable 
industry, it may be observed that where it has been undertaken in accord- 
ance with sound principle, as in the leading tanning establishments in 
Cawnpore and Bombay, it has been ah extremely profitable and expanding 
business” {Anglo-Ind. Review, April 1903), The returns for 1905-6 
show, however, that in the severe fluctuations to which the traffic is ever 
subject, the pendulum has once mofg hegim to swing forward. The ex- 
635 


Madras 

Production. 


America — 
Chief Poreifrn 
Market, 


A Change in 
Character of 

E-TpOi-tS. 


Progress 

Essential. 


Decline in 
Traffic. 


Past Records. 


Transference of 
the Trade. 


Want of 
Capital. 



HIBES 

AND SKINS 


Improrement 
iu Trade. 


D.E.P., 
iv., 248-51, 
605-15. 
Leather. 


Ancient 

Knowledge. 


Horse 

Trappings. 


Leather. 


India behind 
the Times. 


Complete 

Berolution. 


Advance of 
Sdance. 


THE LEATHBB INDUSTRIES 

ports recorded manifest a ^eat improvement in tanned hides, amounting 
to an increase of 63’7 per cent, in quantity and 87'6 per cent, in value on 
the figures for 1904-5. The actual value of the hides exported in 1905-6 
amounted to Bs. 1,54,80,070, and of the skins to Rs. 2,11,04,260, giving 
a total of Rs. 3,65,84,320 ; and in 1906-7, hides Rs. 1,72,96,337, and skins 
Rs. 2,72,16,204, or Rs. 4,45,12,541. 

LEATHER AND LEATHER MANUPACTURBS.—Ititemallndustrws. 
— Although the objection to taking life is held very strongly by 
Buddhists and to a less extent by Hindus, it has not seriously opposed 
the growth of a trade in leather and leather manufactures. From the 
most ancient times in India, furs, skins, and leather have been used, and 
apparently to much greater extent than is the case to-day. Speaking of 
the frontier of India, Stein {Ancient Khotan, 1907, 345 et seq.) de- 
scribes in great detail the ancient records, .correspondence, etc., written 
on leather and wood, which he discovered during the exploration of the 
Niya site, and some of which bear the date of the 3rd century a.d. “ The 
finish given,” he says, “ to the leather of these ancient documents indi- 
cates extensive practice in the preparation of the material.” Leather, 
when once prepared, was thus not objected to by the early Buddhists of 
Khotan, any more than are the leather straps of the sacred books used by 
the orthodox Brahmans of to-day, in Kashmir and India generally. Book- 
binding in* leather Stein regards as dating back to the Hindu period of 
Kashmir, and thus long anterior to the Muhammadan conquest. Many 
of the stucco statuary and fresco paintings of Ancient Khotan show 
personages riding on horses and camels, the saddles and trappings of which 
differ but little from those in use to-day ; and the riders are often depicted 
wearing high boots of black leather richly embroidered in gold and silk. 
These circumstances may thus be accepted as indicative of an ancient 
knowledge in leather. 

It is not contemplated to deal herein detail with the contrivances and 
materials of leather manufacture. The various provincial Governments 
of India have recently had prepared a series of publications entitled 
Monographs on the Tanning and Working in Leather. These, so far as they 
go, are admirable publications, and will be found to afford much useful 
information regarding the manufacture and utilisation of leather in India. 

Leather . — It may very truly be said that no large industry has changed 
more rapidly and completely than that of leather. Every axiom of the 
craft and even the reputation of leather itself has changed completely, for 
artificial leather is now a regular commodity. But speaking figuratively, 
India may be said to be many years behind the times. From being an 
industry in which time and capital had to be locked up almost in- 
definitely, taiming may now be spoken of as characterised by a 
rapidity of production and a turnover hardly equalled by any other 
branch of manufacturing enterprise. From being essentially a craft for 
manual labour, every stage in the tanning of leather and the preparation 
from it of the most artistically finished boots and shoes are accomplished 
by complex and intricate machinery. And what is even more significant, 
the countries that have responded most energetically to the discoveries 
of science and of mechanical skill have usurped or are usurping the leather 
trade of the world. Instead of it being now found necessary to retain 
hides and skins for a, protracted period, subject to the slow action of some 
vegetable tanning material, rapid chemical methods (by mineral salts, 
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or even aided by electricity) have been called into existence and accepted 
with avidity by the trade. 

Chrome Process.— By the chrome piocess, for example, superior leather 
may be produced from the strongest buffalo hides in seven days, from cow- 
hide in twenty-four hours, and from sheep and goat skins in six to eight 
hours ; and these operations formerly took thirty days, or as much even as 
eighteen months. There are two methods of chrome tanning, viz. by one 
or by two vats. After the required submersion the hides or skins are re- 
moved from the drums and piled up on a table for twenty-four hours, so 
as to allow the tanning liquors to drain off slowly, the while completing 
the tanning process. After this the felts are well washed in several changes 
of water and are then put into a solution of borax and water to neutralise 
any trace of acid. The neutralisation of the acid is a point that demands 
careful consideration. After further washing the leather is now ready 
to be dyed or fat liquored, according to the purpose for which intended. 

A point of great moment is the circumstance that once dried, chrome 
leather can never again be sufficiently wetted to allow of treatment, so 
that the complete preparation for its final purpose must be undertaken 
almost immediately the hides or sldns are taken from the vats. The half 
process pursued by many Madras tanners it would seem may have to he 
abandoned if they propose in the future to adopt chrome tanning. But the 
new process is neither expensive nor difficult, and with such improvements 
accomplished it is not difl&cult to understand why salted hides and skins 
are preferred to the more expensive half-tanned goods of Indian former 
trade. While the discoveries here briefly indicated and others too numerous 
to mention have proved of supreme moment to the leather trade of the 
rest of the world, the Native tanners of India have stood still and seen 
their interests being frittered away. Protracted immersion has for many 
years past been admitted as impossible in India. The superiority of 
European leather over that of India was accordingly freely acknowledged 
as a direct consequence of that circumstance. But now that scientific and 
effectual rapid methods have been designed and freely accepted in other 
countries, India alone stands aloof and speculates as to the obligation of 
Government to aid a decapng industry. With the few European manu- 
facturers alone have the discoveries of the past twenty years assumed the 
position of guiding and controlling influences in internal reform and 
commercial advancement. 

Imports of Leather. — But in spite of general backwardness the 
leather produced by some of the tanneries, especially those under European 
management, is in certain respects fully equal to the best imported article, 
and for rough wear the boots turned out by the Cawnpore factories are 
even superior (especially -w^hen the price is taken into consideration) to 
the corresponding imported goods. This view would seem to be supported 
by the fact that the imports of unwrought leather do not appear to be 
advancing at a rate commensurate with those of manufactured leathern 
goods. Thus the imports in 1900-1 stood at Rs. 6,65,911 ,* in 1901-2 at 
Rs. 4, 18, 348; in 1902-3 at Rs. 6,61,480 ; in 1903-4 at Rs. 3,81,192; 
in 1904-5 at Rs. 3,72,167 ; in 1905-6 at Rs. 4,24,596; and in 1906-7, 
Rs. 5,04,407. If to these figures be added the value of the imports of 
saddlery and other goods (except boots and shoes), the grand totals 
became in 1903-4, Rs. 26,19,633 ; in 1905-6, Rs. 30,60,820; and in 
1906-7, Rs. 32,58,681. ■ ^ 
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Indian Taaneties.^Tmmng now to the statistics of tanneries in 
India, it may he said that in 1893 there were 44 tanneries that gave em- 
ployment to 3,804 persons. Steadily these would appear to have increased 
until in 1902-3 it was ascertained that there were 202 tanneries and 6,200 
employees. Of these tanneries, however, 183 were small concerns located 
in the Madras Presidency, and concerned chiefly in the dressing of skins. 
In 1903-4 and subsequent years all the smaller works (those that gave em- 
ployment to less than 25 persons) were excluded from consideration, and 
43 tanneries were returned giving employment to 7,907 persons. In 1904-5 
35 were returned, employing 5,981 persons. Of these 32 were in Madras 
(excluding the small skin-curing works). The tanneries of North India 
are six in number located in Cawnpore ; four in Calcutta ; three in Bombay ; 
and one in Eajputana. The Cawnpore tanneries are by far the most 
important in all India. They produce superior leather, which is conveyed 
across the country and worked up by the local boot and shoe makers, 
saddlers, etc. The Cawnpore factories also turn out very superior boots 
and shoes, leather trunks, saddlery, etc., for which a large and growing 
market exists. 

Indigenous Methods . — But here and there, in every town and village of 
India, skins may be seen tanned by certain classes of people. It is no 
uncommon sight to find the skins of animals filled with tanning materials 
and left suspended from the boughs of trees or from the beams of the 
verandahs of the dwelling houses, until the desired change has been accom- 
plished in the skin. In other instances crude vats, each containing one 
or two skins, may be discovered near the leather workers’ houses. The 
provincial monographs will be found to contain highly instructive 
photographs, not only of such vats, but also descriptive details of many of 
the methods and contrivances of leather-curing practised in India. The 
tanned skins and hides produced in India by the indigenous tanneries 
are traded in all over the country and used up by the village workers. 
But the distinctly inferior nature of the leather so used may be illustrated 
by the fact that the articles produced rarely fetch much more than one- 
fourth the values of the corresponding articles made of imported or 
Cawnpore (European factory) leather. So again, Indian leather, owing 
to its low textile strength, is unsuited for belting purposes or any necessity 
where strength is essential. 

Tanning Materials . — India possesses an extensive series of very ex- 
cellent tanning materials such as Acacia pods and bark (see pp. 6-7) ; 
Cdtch (see pp. 9-13 ) ; Indian Sumach (see p. 913) ; the Tanner’s 
Cassia (see pp. 289-90); the Mangroves (see pp, 98, 293); Myrobalans 
(see pp. 107 3-6) ; and many others. By these and such-like materials and by 
various methods and contrivances, hides and skins are extensively cured, 
tanned and curried and the leather worked up, in response to an immense 
though purely local demand. [0/. Agri. Ledg., 1896, No. 9 ; Hooper, Bejpt. 
on Tanning Extracts, pub. by Inspector- General of Forests, Feb. 1898 ; 
Tanning -Producing Substances, Assist. Agri. Chemist to Govt, of India, 
1901 ; Hooper, Ind. Tanning Materials, in Agri. Ledg., 1902, No. 1, also 
numerous analyses in the . Annual Eeports of the Indian Museum 
(Economic) Laboratory.] 

Concluding Observations.— In technical works it is said there are 
three chief methods of tanning; — (1) with infusion of bark or other 
vegetable materials ; (2) with mineral salts ; (3) with tanning oils. After 
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being tanned tbe skins are subjected to further treatment and are finally 
spoken of as “ dressed.” 

Hides are tanned principally for sole, belting and harness leather ; 
calf-skins for uppers of boots (light leather) and bookbinding ; slieepslrins 
afiord a variety of leathers ; goat skins are glove skins, although lamb 
skins and deer skins afford good substitutes in glove-making. The thickest 
sole leathers are made from the cattle of the less cultivated countries, since 
artificial |)rotection seems to tend to render the sldn thinner. The cattle 
of the Eiver Plate are the chief source of the heavy hides or 'butts. Castra- 
tion gives a more uniform hide, and these are much preferred. Hides of 
diseased animals are nearly' always inferior, and moreover dangerous, as 
there would seem reason for believing that anthrax may be conveyed by 
imperfectly cured hides. Similarly the sheep most prized and most care- 
fully produced as fleece-yielders a:fford very inferior skins. Hides may 
be preserved by being salted on the fleshy side or by being simply passed 
through a solution of arsenic and dried in the shade. This is the modern 
practice in India, especially at the yards of the large and important shippers. 

BOOT AND SHOE TRADE. — The IMPORTS of boots and shoes have for some 
years been increasing rapidly. In 18S6-7 the supply was valued at Rs. 1 1,31,268 ; 
in 1903-4 at Rs. 27,93,249 ; in 1905-6 at Rs. 34,45,418; and 1906-7, Rs. 29,08,093. 
One of the most significant features of this trade is the expansion of American 
supply, which even in India has begun to be felt. The Indian market is thus 
one of growing importance, and this circumstance manifests the possibilities of 
the local industry, already well oi’ganised. Every village and town has its 
shoemakers. In the cities whole streets are often devoted to them, and one 
of the most surprising features of the trade is the very large number of China- 
men engaged in it. Native shoes are often elaborately embroidered and even 
jewelled. The places most famed for artistic shoes and leather work generally 
are in Bengal — Cuttack, Patna and Saran. In the United Provinces — 
Rampur, Lucknow, Agra, Jhansi and Saharanpur. In the Panjab — Kohat, 
Rawalpindi, Peshawar, Dora Ghazi Khan and Hoshiarpur. In the Central 
Provinces — Chanda. In Rajputana — Jaipur and Bikanir. In Bombay— Surat, 
Ahmedabad, Poona, Ratnagiri and Hyderabad (Sind). In South India — Raichur, 
Salem, Triehinopoly, Madras and Mysore. These are the chief centres in the 
Native trade, but, as already said, Cawnpore stands out pre-eminently as the 
commercial centre of the modern trade (European style) in boots, shoes, saddlery, 
trunks, etc. Lastly, it may be added that for the past ten years or so India has 
begun to export boots and shoes. In 1898-9 this traffic was valued at Bs.3,62,027 ; 
in 1902-3 at Rs. 10,59,052 ; in 1905-6 at Rs. 4,88,640 ; and in 1906-7, Bs. 4,68,491. 
These exports go from Calcutta and Bombay and are consigned mainly to 
Natal, Cape Colony, Mauritius and Egypt, with smaller quantities to England, 
Russia, etc. Indian (or, to be more correct, Cawnpore) ammunition boots are 
now well known in trade. 

Artistic Manuiactures . — Belts, powder-flasks, saddlery, saddle-cloths, etc., etc., 
are extensively produced all over the country, and in some cases the goods turned 
out are of superior quality and highly artistic. The “ Frontier Belts ” of Pesha- 
war, Bannu, Kohat and Quetta are well known and in much demand over a 
large portion of India. Samhar leather is also richly embroidered, and in the form 
of sheets, table-cloths, etc., is extensively used. The localities best known for 
the production of these are Gorakhpur in Oudh and Chanda in the Central Pro- 
vinces. In the Karnul district of Madras leather mats are quaintly painted, 
and in many parts of Rajputana and Bombay leather is admirably stamped and 
engraved in bookbinding. The most noted centres for this art are Alwar and 
Ahmodabad. In Gujarat an industry has long existed in carving rhinoceros- 
hide shields. In some cases, instead of being carved the hide is so cured as to 
become almost transparent and of a pale amber colom*. [Cf. Ind. Art at^Delhi, 
1903, 199-205 ; Ploey, Monog. Trade and Mcmuf. N. Ind., 1880, 90-5 ; Blount and 
Bloxam, Ohem. for Engin. and Manuf., 1900, 367-95 ; Perkin, Yellow Colouring 
Matter in Tan, Mat., Ohem. Soc., 1,900, ; Monograples : — Grant, Leather 

Indust. Pb., 1891 -2; Martin, Tanning and Werrhing in Leather, Bombay, 1903; 
Walton, U. Prov., 1903 ; Hadi, Dyea and Dyeing in U. Prov., 1896, 58-61 ; 
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Chandra, Beng., 1904 ; Trench, (7. Prow., 1904 5 Chafcterfcon, Madras, 1904]; 
Colston, Bimria, IWi ; Josef Jetfemar, Practice and Theory of Leather Manuf. 
(Phelan and Hall, transh), Jan. 1905 5 Lawrence, Valley of Kashmir, 1895, 379; 
Journ. Chem. Indust, (numerous articles), 1896, xv., to 1905, xxiv. ; Board of 
Trade Jo 2 n-n.., Oct. 1905 ; Arkill, Jowm. Agri. Dept. Victoria, 1902, i., 196-9; 
Leather Trades Beview ; Boot and Shoe Joum. ; Textile J ourn., 1898, 84 ; aI.so 1902; 
Hide and Leather Tech. Journ., since 1903 (these and other such technical publica- 
tions have been consulted).] 
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HOLARRHENA ANTIDYSENTERIOA, Wall. ; FI Br. 
Ind., in., 644; Gamble, Man. Ind. Timbs., 484-5; Prain, Beng. PI., 
ii., 674 ; Cooke, FI. Pres. Bomb., 1904, ii., 133. ApocYNAOEiE, 
KurcM or Conessi Bark, hara, hurra, huda, harchi, huar, hogar, hachri, 
dhowda, dowla, vepali, pala, lettoh hyi, etc., etc. A small deciduous tree, 
found throughout India and Burma, ascending the lower Himalaya to 
3,500 feet, and to a similar altitude on the hills of South India. It is an 
associate of sal {Shorea rohuMa) in Northern and Central India, and of 
eng {Dipterocargy us tuherculatiis) in Burma. 

Both bark and seed of this plant are among the most important Medicines 
of the Hindu Materia Medica. Garcia de Orta, who wrote in 1563 {Coll., xxviii. ; 
reprinted, in Clusius, Hist. Exot. PL, 1605, 227-8 ; also in Ball, Proc, Roy. Ir. 
Acad. (ser. 3), i., 412), speaks of this as being called by the Portuguese Tierba 
Malcibarica owing to its great merit in the treatment of dysentery having been 
made knowm through the people of Malabar. In The Bower Manuscript (Hoernle, 
transl.) repeated mention is made of the drug {kutaja or vatsaka, the bark, and 
kalinga, the seeds), as also of mcvorhiisa nun-on {hutuka, roMni, katuharohini, 
etc.), both of which seem to be regarded as having very similar properties. 
The preparation, generally in the form of a solid or liquid extract or of a decoction, 
is astringent, anti-dysenteric and anthelmintic. Th'i bark of an allied plant, 
tvrtifhtiu tinotoi'ia (see pp. 1131-2), has been confused with and substituted 
for the true kiirchi, and thus led to the latter having fallen somewhat into dis- 
repute. The bark of n’riffhtta may be distinguished from true conessi bark 
by its darker colour and by its not exfoliating in patches. The seeds yield a 
fixed Oil, and among the Santals the wood ash is used in dyeing. The Wood 
is white and soft, with an average weight of 38 to 40 lb. per cubic foot. It is 
largely used for carving, especially in Saharanpur and Bijnor districts ; in 
Assam for furniture; in South India for turnery. {Of. Buchanan-Hamilton, 
Stat. Ace. Dinaj., IsAs, 161 ; Pharmacog. Ind., ii., 391-8 ; Woodrow, Card, in 
Ind., 1899, 382 ; Dutt, Mat. Med. Hind., 1900, 192-5 ; Yearbook of Pharmacy, 
1897, 162; 1900, 399; Rept. Cent. Indig. Drugs. Comm., 1901, i., 2, 8-9, 11, 
71-2, 142-3; Agri. Ledg., 1901, No. 9,346; 1902, No. 5, 110; Barry, 
MeLInd., 1902,449.] 


HORDEUM VULGARE, lAun.: FI. Br. Ind., vii., 371-2: 

273-84. Dnthie and Fuller, Field and Garden Crops, 1882, i., 9-12, t. ii. ; Kornicke, 
Barley. Saatgerste, in Zeitschrift fur das Gesammte Brauwesen, 1882, v., 113-28, 

etseq. ; I)e Candolle, On'g. Cwfe. Plawis, 1884, 367-70 ; Duthie, Fodd. Grass. 
N. Ind., 1888, 69-70 ; Lermer and Hoizner, Beitrdge zur Kenntnis der 
Gerste, 1888 ; Lisboa, Bomb. Grasses, etc., 1896, 135-7 ; Prain, Beng. 
Plants, 1903, ii., 1231 ; GKAMiNEiE. Barley, jav, sitj, nas, iosa, yurh, 
thanzatt, satu, barli-arisi, yam, etc. 

Habitat. — An annual grass producing many stems from a single grain, 
and becoming 2 to 3 feet long; It .occurs throughout the temperate and 
extra-tropical regions of the globe, and in India is met with from the 
plains to altitudes of 14,000 feet above the sea-level. 

Varieties. There are several well-marked varieties, of which the most important 

are ; — var. (a) hexastichon, Aitchs , ; var. (/8) dintichon, Linn. ; and var. 
(y) niidmn, Ard. llexastichon, or six-rowed barley, is that wbich is 
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most commonly cultivated in India, The only variety hitherto found 
wild is cUstichon, which seems to be indigenous to "Western Temperate 
Asia. 

History,— Barley is amongst the most ancient of cultivated plants, but as Early 
its forms resemble each other very closely in their properties and seem to have Knowledge, 
had, in all languages, common names, it is not easy to ascertain which variety 
i; is referred to by the early writers. Proofs in abundance exist that one or other 

of the forms has been cultivated since the remotest times. According to Bret- 
schneider, barley is one of the five cereals sown by the Emperor Shen-nung of Chinese. 

China, who reigned about 2700 b.c. Theophrastus was acquainted with several 
forms of barley, and it was an important article of food in the time of Solomon 
(b.c. 1018). The variety heuBtisUcUvn has been found in the earliest Egyptian Egyptian, 
monuments, as also in the remains of the later dwellings of Switzerland and of 
Savoy. The six-rowed barley is represented on the medals of Metapontes — 
a town in South Italy — of date 6th century b.c. The oldest Imown Indian (or 
rather Central Asiatic) samples of barley are those collected by Stein at Kara- 
dong {Ancient Khotan, 1907, 448). Tlie ruins in question had been engulfed Khotan. 
by sand about the close of the 8th century a.i>. The variety most frequently 
met with in India is also heactisUeiion. Indra is called “ the god who ripens indrajau. 
barley,” and as still manifesting ancient knowledge it may be added that the grain 
is employed in the ceremonies attending the birth, marriage and death, as also 
certain sacrificial rites. This idea is also home out by the antiquity of the Sanskrit Sanskrit Names, 
name yava (yavaka), which in the earliest times was a general term for corn or grain, 
but which with time became restricted to what must have been at least a very 
important grain — barley ; hence have come the modern vernaculars^ — jav, jau, 

Indrajau, jawa, etc. The grain is also closely associated with the Indian Mtiham- 
madans. In the Ain-i-Ahbari the crop is said to have been one of the most 
important in Afghanistan and Kashmir, a largo part of the revenue in these 
countries having been obtained from barley by exacting the usual two out of 
every ten kherwara produced, 

CULTIVATION. — Barley is a rahi crop, sown in October or November, Cultiva- 
and reaped in March or April. In Bombay it is generally grown alone, occa- tion. 
sionally with a sprinkling of rape or mustard, but in many parts it is often 
mixed with wheat, gram, peas or lentils, while rape, Indian mustard and 
linseed are commonly sown as borderings. The soils on which it thrives soUa. 
best are light and sandy, and, as a rule, not highly manured. The number 
of PLOUGHiNGS before sowing varies, but four would be a fair average, piougiaing. 

The SEED-EATE luns from about 80 to 120 lb. per acre. It is sown by Seed-rate, 
plough-furrows, the surface of the ground being subsequently levelled 
and beds for irrigation formed. Ireigation, however, may not be neces- irrigaaoii. 
sary, and in districts which enjoy a tolerable certainty of rain it is hut 
rarely resorted to. Little weeding is required, the crop being left very weeding, 
much to itself till March-April, when it is reaped like wheat, tied up in 
sheaves, and stacked near the homesteads to dry. The preparation for 
the market is the same as that for wheat. The total cost of growing an cost of( 
acre is variously stated : Mukerji puts it at only Es. 18-8 ; Buthie and 
Fuller, Es. 20-12 ; and Mollison gives for Gujarat, Es. 51-8-0. Huskless 
barley from Saharanpur is described in the Kew Bulletin (1888, 271-3). 

Areas under the Crop. — From the Agricultural Statistics of British Area. 

India, it appears that in recent years far the largest quantity of this cereal 
is grown in the United Provinces andin Bengal. The Panjd,b, North-Wesb * 

Frontier, Ajmer-Merwara, Bombay, the Central Provinces, Sind and 
Madras follow in the order given. The total area under barley in British 
India for the year 1905-6 was 7,326,766 acres. Similarly, in the Native 
States, the area in the same year is said to have been 418,463 acres, chiefly 
in Jaipur, Alwar, Bharatpur and Gwalior. •• 

Beascai . — The Cultivation of is mostly restricted to the central Bengal. 
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and norttem districts. It is more especially met with, in Sontli Bihar, 
where it forms one of the cheapest of foods. In North Bihar (Bhagalpnr) 
it is of less importance. The cultivation of barley diminishes south and 
east, and is practically not grown in Bengal proper nor in Orissa. Though 
in recent years Bengal stands second as regards the total area under this 
crop, mtMn the province it is comparatively unimportant, the percentage 
of the normal area under barley having amounted in 1904-5 to only 2-50. 
The total barley area in that year was 1,514,700 acres, and the yield 
494,243 tons ; hence if an average be assumed, these figures would show 
6’4 cwt. per acre. In 1906-7 the area was 1,411,100 acres. The chief 
localities are usually Patna, Bhagalpur, and Chota Nagpur. [0/. Mukerji, 
Handbook Ind. Agri., 1901, 245-7 ; Basu, Agri. Lohardaga, 1890, ii., 32-3 ; 
Banerjei, Agri. Cuttack, 1893, 78-9 ; Reft. Admin. Beng., 1903, 15 ; Ind. 
Planters^ Gaz., Sept. 19, 1903 ; Oct. 10, 1903.] 

U. Prov. Untied Provinces. — These provinoes stand first in British India as 

regards the total area under barley and the annual output. In 1905-6 
it amounted to 4,127,936 acres, of which Agra contributed 3,137,104 
and Oudh 990,832. The largest areas were in the Gorakhpur, Benares, 
Lucknow and Allahabad Divisions. Duthie and Puller estimated the 
average outturn of umnixed barley at 16 maunds per acre if irrigated, 8 to 
11 maunds if unirrigated. \Gf. Caivnpore Exper. Farm Rept. Hist. Gaz., 
U. Prov. (many passages).] 

O. Prov. Central Provinces and Berar. — The total area for 1905-6 ill these pro- 

andBerar. vinces would appear to have been 11,608 acres, and the chief districts 
Jabbalpur, Damoh, Bilaspur and Chanda. Of Berar, 94 acres have 
been returned as mider this crop. 

Kajputana. Rajputana — The crop is apparently an important one, especially in 

Ajnier-Merwara, where, during the ten years ending 1899-1900, it is 
returned as having occupied 16T per cent, of the average cultivated area. 
\Cf. Rajputana Gaz., Ajmer-Merwara, 1904, i., 46.] But of the whole 
province, in 1904-5, mention is made of a total area of 38,728 acres. In 
irrigated land it yields an average of about 7*34 cwt. per acre, but in 
dry crop land the average outturn is given as only 1*46 cwt. 

Panjab and Panjab and North-West Frontier. — The system of cultivation is very 
N.-W. similar to that in Bombay and the United Provinces, but the practice of 

Prontier. topping an over-leafy crop is said to be common ; the crop is generally 

grown unmixed. The total area for 1905-6 was 1,205,678 acres in the 
Panjab and 315,272 acres in the North-West Prontier. The most im- 
portant localities are usually Ferozpur, Hissar, Gurgaon in the Panjab ; 
Peshawar, Hazara and Bannu in the North-West Frontier. [Gf. Mont- 
gomery, Barley Cult. Pb., in Belect. Rec. Finance Gomm. Office, 1885, No, 
29 ; Rept. Govt. Agri.-Hort. Gard. Lahore ; Dist. Gaz, Ph. (many passages).] 
Kaslimir. Kashmir. — According to Lawrence {Valley of Kashmir, 1895, 341), 

barley is the most important spring crop, if area alone be considered. It 
is not, however, of good quality, and no pains are taken in its cultiva- 
tion. In the higher villages, at an elevation of 7,000 feet, there is a peculiar 
variety known as grim, or Tibet barley. The grain is naked like’ wheat, 
and it is said that if cultivated at a lower level it takes on the type of 
ordinary barley. It is sown in May and June, ripens in August and 
September. Barley gives on an average 8| maunds per acre ; grim, about 
4 mamids. [Of, Assess. Repts. Baltistan : — Kaye, Skardu Tahsil, 1901, 8-9 ; 
Clarke, Kargil Tahsil, 1901, 19, 23; also Slcardu Tahsil, 1901, 20-3,1 
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Bombay. — Barley is not extensively grown in Bombay. In 1906-6 Bombay, 
tbc total area was only 23,103 acres. In that year Abmedabad grew 
11,330 acres; Kaira 3,448; Satara 4,807 ; SLolapur 1,284; and Pancb 
Mahals 463. It is generally grown alone, occasionally with a sprinkling 
of rape or mustard. In parts of Gujarat wkeat and barley are grown 
mixed. As in other provinces, it is a light-soil crop, the sandy loams of 
Eaira and Ahmedabad district being particularly suitable. Mollison 
remarks that 1,500 to 1,800 lb. of grain per acre and about a ton of straw 
are considered a full average yield. [C/. Mollison, Handhooh Ind. Aqri., 

1901, 44-9.] 

Madras. — Barley is a very unimportant crop. For the year 1906-6 Madras, 
the total area in the Presidency amounted to only 3,280 acres, all in the 
Nilgiris. In Mysore the total in 1905-6 was 1,338 acres. 

Milling or Preparing. — The process of cleaning barley for food Milling’, 
purposes is generally carried out by pounding in wooden mortars and fooj. 
winnowing, or by beating with a flat board. The grain is then ground 
into coarse meal from which alone, or mixed with the meal of w&at or Mixed witii 
gram, chapattis are made and baked ; or a gruel or pasty mass is made, 
to which salt is added and the preparation eaten with garlic, onions or 
chillies. In either of these forms it is a staple article of food among the 
poorer classes. The grain, thus roughly cleaned and ground, is richer in 
albuminoids than the more carefully prepared culinary barley of Europe ; 
but at the same time it is more difficult to digest, and is thus partly un- 
suited for the dietary of dyspeptics or invalids. 

In various parts of India barley is now largely employed in the pro- Beer, 
paration of beer or spirituous liquor, and the use of barley in Europe for 
malting and brewing is well known (see Malt Liquors, p. 759; Vinegar, 
p. 1109). Mollison gives an account of the .qualities which give barley a 
special value for these purposes. It is also largely used as a horse and PodLier, 
cattle fodder. In some parts of India the crop is cut two or three times 
when quite young, without marked injury to the final yield of grain. 

The straw even of ripe barley makes a fairly good fodder when cut 
up as hMsa, but is inferior to that of wheat. The grain is a good feed 
both for horses and cattle, either given alone or mixed with gram. 

Properties and Uses. — The chemical composition of ordinary husked ciiomistry. 
Indian barley is given by Church as follows : — in 100 parts : water 12*5, 
albuminoids 11*5, starch 70’0, fat 1*3, fibre 2*6, ash 2*1. The nutrient 
ratio is here 1 : 6*3 and the nutrient value 84*5. In medicine, barley is Medicine, 
demulcent and easily digested, and is much used in the dietary of the 
sick. Malt extract has become extremely popular both as a nutritive Malt Extract, 
and demulcent, and as a means for rendering other medicines palatable. 

Trade. — Official trade statistics show the following as the EXPORTS Trade, 
from British India in the six years ending March 31, 1907 : — 1901-2, 54,648 
cwt., valued at Es. 1,80,180 ; 1902-3, 63,872 cwt., valued at Rs. 2,27,937 ; 

1903-4, 113,120 cwt., valued at Es. 3,66,421 ; 1904-5, 376,548 cwt., valued 
at Rs. 12,68,154 ; 1906-6, 92,810 cwt., valued at Es. 3,12,548 ; and 1906-7, 

406,067 cwt., valued at Es. 12,51,763. , There was thus a steady increase 
till 1904-5, but a sudden decrease in 1905-6. In 1904-5 (the record year) 

Bombay exported the largest share, viz. 231,037 cwt. (though in the previous 
year it exported only 25,883 cwt.) ; Sind 86,070 cwt. ; and Bengal 59,307. 

The relative shares of the exporting centres are, however, subject to 
great variation. During the same period the IMPORTS were : — 1900-1, 
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88,523 cwt., valued at Rs. 3,69,845 ; 1901-2, 14,495 owt., valued at 
Rs. 59,767 ; 1902-3, 628 cwt., valued at Es. 2,718; 1903-4, 21,792 
cwt., valued at Es. 85,505 ; 1904-5, 7,220 cwt., valued at Es. 28,239 ; 
1906-6, 25,948 cwt., valued at Es. 92,487 ; 1906-7, 32,339 cwt., valued at 
Es. 1,09,070. 

Prices. — Tlie average wholesale price per 10 mamids during 1905 varied 
ill Bengal from Rs. 17'67 in MuzajEEarpur to Rs. 19*01, in Patna ; in the 
United Provinces from Es. 17'6 in Meerut to Rs. 22*47 in Pyzabad ; in 
the Panjab from Rs. 14*53 in Amritsar to Es. 20*37 in Delhi. 

[Cf. Marco Polo, Travels (ed. Yule), 1871, i., 150, 153 ; Fryer, New Ace. E. Ind. 
andPers. (ed. 1698), 119; Moorcroft, Travels, 1820, i., 204, 268, 276; 1824, ii., 384; 
Bentham, .Beu. of Targioni-Tozzetti, m.Journ. Hort. Soc., 1865, ix., 135; Mason, 
Burma and Its People (ed.jTlieobald), 1883, ii., 96 ; Church, Pood-Grains of Ind., 
1886, 99-102; Kew. Bull., 1888, 271-3; Pharmacog. Ind., 1893, iii., 615-8 ; 
Agri. Ledg., 1892, No. 1-3 ; 1893, No. 12, 54 ; 1899, No. 7, 49 ; 1901, No. 
4, 47; No. 10, 364-5; No. 13, 441 ; 1902, No. 5, 110; 1903, No. 7, 150, 
166, 171-2 ; 1904, No. 6, 47 ; Ind. Oard., Dec. 22, 1898, 554 ; Thorpe, Diet. 
Appl. Ohem., 1898, i., 490-500 ; Collins, Agri. Chem., 1898, 13,22; Dutt, 
Mat. Med. Hind., 1900, 269-70, 324 ; A. W. and M. W. Blyth, Food Compos, 
and Anal., 1903, 143-5, 171-2; Joret, Les PI. dans HAntiq., etc., 1904, ii., 
244, 313 ; Leach, Food Inspect, and Anal., 1905, 213, 221, 233 ; Hanausek, 
Micro. Tech. Prod. (Winton and Barber, transl.), 1907, 349-62.] 

HORNS, ANTLERS, AND HORN- WORK.— Blanford, Pa. 
Br. Ind. (Mammalia) 1888-91 (respective pages of species below). Horns 
and Antlers are largely utiHed in the manufactures of the world, and 
in their crude state are fairly extensively exported from India. The 
traffic is mainly in the hands of the dealers in Hides and -Skins. 

The following animals will be found fully discussed under Live Stock (pp. 732- 
49), and, as they are the chief sources of the horns of Indian commerce, that 
article should he consulted : — JBo« inaieus {l.c. 483-93), the breeds of the Ox ; 
It. hubauts, the wild and domesticated Buffalo ; JB. the Yak; B. fron- 

laiis, the gayal ; it. gaurus, the Bison ; and b . aomiaUmH, the Banting or 
Burmese Wild Bull. Caprti {l.c. 501-8), the various breeds of Goat ; f.’. mga- 
grits, the Baluchistan, etc.. Wild Goat ; c. iMoonert, the Marlchor; c, sibMcu, 
the Ibex, ovia {l.c. 493-601)^ domestic Sheep; o. noagaoul, the Tibetan 
Great Sheep ; o. nahm'a, the bharul ; 0. poll, the Great Sheep of the Pamirs ; 
and o. vignei, the kuch or Wild Sheep of the Salt Range. Lastly, a small 
group of transitional animals such as iiomttraguii .iemUiicus {l.c. 508-12), 
the iehr of the Western Himalaya ; ir. iiyionriits, the Nilgiri Wild Goat. 
Xeinorhanlus hubalinua {l.c. 612-5), the Himalayan Goat-antolope ; N. aninti~ 
trenaia, the Burmese Goat-antelope, eetnaa gorai {l.c. 616-7), the goral 
of the N.W. Himalaya, or Himalayan Chamois. The iioaeiujihua triigo- 
oamelna {l.c. 518—9), or nilgai or Blue Bull. Tatvaeorua gnitdrieornia {l.c. 
519-21), the Four-horned Antelope, uintiiope eerwieapra {l.c. 621-4), the Black 
Buck. Gaseiia hennotu {l.c. 626-8), the Indian Gazelle, etc., etc. To that list of 
BoviDiE — Oxen, Sheep, Goats and Antelopes — ^has to be added the Deer, such 
as Cermilna tnunfjuo {l.c. 632-4), the Barking Deer. Ceiwna aunta {l.c. 634-61), 
the Spotted Deer; c. euahtnit-iantta, the Kashmir Stag; v. tiiivaueell, the 
barasingha ; a. euu, the Manipur Deer or thameng of Burma ; a. port-, imia, the 
Hog-deer ; g. nnUtoiov, the Sambar or Rusa Deer. And munoreroa imUoruSa 
{l.c. 472-4), the great One-horned Rhinoceros, etc., etc. Such then may be given 
as an enumeration of animals from which, in India and its mountainous frontiers, 
horns and filers are obtained. Commercially, however, the horns might 
almost be said to be derived from the domesticated oxen — all the others being 
special or fancy articles, in which there is but a limited traffic. 

Classification. — Horns may be grouped as follows : — 

I. Those that consist of bone and which possess no true horny matter 
in their structure. 

(a) True hone, such as antlers of deer. 
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(&) Epipliyses or separate pieces of bone covered by skin, such as in 
the horns of the giraffe. 

II. Horns that more or less consist of true horny matter. 

(c) Bone tipped by horn, such as in the horns of the prong-horned 
antelope. 

{d) Bone covered or sheathed by true horn, such as in the ox. 

(e) True horn throughout, such as the nasal horn of the rhinoceros. 

True horny matter is formed by a modification of the epidermal tissue 
(the superficial layers of skin) and consists of an albuminoid material 
called heratin, a substance identical with the chief constituent of wool. 

Horns of the -first group are largely exported from. India to England, 
under the name of deer-horn. The antlers chiefly traded in are those 
of the spotted deer (30 inches and under) and the sdmhar (40 inches 
and under). They are extensively employed in Europe as bone handles 
for cutlery, umbrellas, sticks, etc. The second group are valued on ac- 
count of the special properties of heratin ; it is elastic, flexible and tough, 
and readily softens under heat and allows of the substance being moulded 
and welded as desired. Long, straight buffalo-horn is valued as a sub- 
stitute for whalebone, and on this account fetches a higher price than 
curved horn. Accordingly, the tips are out off and sold separately. The 
horns of sheep and goats are whiter and more transparent than those of 
other animals, and are, therefore, most valued for comb-making, while 
certain buffalo -horns are in demand for ornamental work. Perhaps 
one-fifth of the horns imported into England are used up in the comb 
trade, a small proportion being utilised for fancy work, such as shoe-horns, 
scoops, drinking-cups and the like. The solid tips, as also the hoofs of 
cattle (which consist largely of heratin), are made into buttons. The long, 
straight horns are out into strips softened in a solution of bi-carbonate 
of soda ; the strips being allowed to sweat, are then bevelled and pressed 
together, when they unite into the strips that are employed in place of 
whalebone. In Jaipur and elsewhere in India long straight horns have 
similarly been used from ancient times in the manufacture of^bows and 
arrows. 

Trade in Horns and Hornmeal. — The EXPORTS of horn of all kinds 
from India were 71,894 cwt., valued at Es. 12,80,051, in 1876-7 ; a decade 
later the quantity had been reduced by nearly one half, but the value 
remained the same ; a decade still later the exports were 69,804 cwt., 
valued at Bs. 16,73,241, The traffic is one that fluctuates extremely 
according to climatic conditions. In times of scarcity and famine the 
exports increase and the horns decline in value, while in times of plenty 
the quantity decreases and the value increases. During 1901-2 the 
exports were 62,944 cwt. and Bs. 13,35,769 ; in 1902-3, 71,396 cwt. and 
Rs: 17,05,257 ; in 1903-4, 48,406 cwt. and Bs. 12,06,798 ; 1904-5, 61,582 
cwt. and Bs. 13,72,375 ; 1905-6, 73,621 cwt. and Rs. 17,49,944 ; and in 
1906-7, 78,771 cwt. and Bs. 16,91,532. Usually about 50 per cent, of 
the trade goes from Bombay, and approximately a similar proportion 
of the total is consigned to the United Kingdom — the shares taken in 
1899-1900 having been 45,660 cwt. ; in 1903-4, 25,718 cwt. ; and in 
1906-7, 26,678 cwt. France is the next most important receiving country, 
having taken in 1899-1900, 25,590 cwt. ; in 1903-4, 13,226 cwt. ; and in 
1906-7, 32,887 cwt. The share contributed by Calcutta is ordinarily 
httle over half that of Bombay. The IMPORTS drawn by India from foreign 
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countries (by sea) are Tinimportant, in 1903-4: having been only 363 cwt., 
valued at Rs. 76,041 ; and in 1905-6, 316 cwt,, valued at Bs. 69,318. 
Internal The examination o£ the returns of trade carried by rail and river 

Trans- reveals the fact that the chief provinces of supply are Bombay, the 

ae ions. XJnited Provinces, Central Provinces, the Panjab, Bengal and Madras. 

Official returns of the trade of England and Continental countries 
distinguish as a rule the traffic in deer horns from that in buhalo, and 
judged from these it would appear that India is one of the chief countries 
from which the former are obtained. Indian trade statistics do not separate 
the two, so that the returns reviewed above are for all grades collectively. 
Industries. Indian Industries. — The chief forms of horn used in the Indian craft 


niiinoceros 

llor«-c.up. 

nuffalo 


Vizagapatam 

Boxes. 
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{Imngi-sdz) are bu&lo and bison horn, since there are religious objections 
to the use of cow-horn. A cup made of rhinoceros-horn is much prized 
by Hindus, but it is too scarce a material to be generally used. Buffalo- 
horn is by far the most largely employed in India of all horns, but it is 
the least beautiful. It is made into cups, tumblers, combs, musical instru- 
ments, work-boxes, powder-flasks, bows and arrows, Jiulclca mouth-pieces, 
scent-bottles, snuff-boxes, sword, dagger and knife handles, and many 
other such articles. The centres of the trade are Cuttack, Monghyr, 
Satkhira (Khulna), Hughli and Serampore in Bengal, where^ combs, 
brooches, necklaces, snake bangles and the like are made. Rajputana, 
Jaipur and Kota are famed for their horn works. Rajkote combs, Baroda 
spoons, Kathiawar knife-handles, Surat and Ahmedabad veneered boxes 
and Baroda animal toys of horn are all well known. In Mysore, um- 
brella-handles, powder-boxes and buttons are made of buffalo-horn, and 
often richly inlaid with ivory and copper. But it is in Vizagapatain 
that horn veneered work may be said to have assumed the condition of 
high-class ware. In Ratnagiri and Savantvadi a fair trade is done in 
bison-horn work. Aitken {Agri. Ledg., 1897, No. 10) wrote a most 
interesting account of the industry in the former locality. Perhaps 
the most instructive feature of that publication may be said to bo the 
method of softening the horn. It is coated with cocoanut-oil and heated 
before a fire until it becomes sufficiently soft to allow of its being pulled 
out and moulded into the desired shape. 

[C7/. Roylo, Prod. Res. Ind., 4; Lewin, Wild Races S.E. Ind., 306; Mukliarji, 
Art. Manuf. Ind.^ 148-9, 279-81 ; Forsyth, Highlands O. Prov., i., 278-9 ; 
Hoey, Monog. Trade and Manuf. N. Ind., 130-1 ; Birdwood, Ind. Art., ii., 218 ; 
Ind. Art. at Delhi, 1903, 194-8.] 


B-E.P., HYDROCOTYLE ASIATICA, ; FI Br. Ind., ii., 669; 

iv., 311-6. Cooke, FI. Pres. Bomb., 1903, i., 562 ; Duthie, FI. Tipper Gang. Plain, 1903, 
Penny- 390-1 ; Umbelliper.®:. The Asiatic Penny- wort, brdhmi, hrdhmaman- 

■ duJci, iholkuri, karivana, valldrai, mandukaparni. A small herbaceous 

plant, found throughout India from the Himalaya to Ceylon at altitudes 
up to 2,000 feet. 

liedieliie. Tlie medicinal properties of this plant woro known to Sanskrit writora of 

very remote times, and the early European writers on Indian Materia Modi oa 
w'ere also acquainted with the plant. The parts generally employed are the 
leaves, dried by exposure to the air and ground to a powder. The powder is of 
a pale green colour and exhales a slight characteristic aroma. It is an alterative, 
tonic and a local stimulant, said to he efficacious both as an internal and ex- 
ternal xernedy in ulcerations, eczema, leprosy and other cutaneous affections. 
The chemistry of the leaves was first investigated by Lepine in 1866, who found 
they contained oily and resinous constituents, with mucilaginous principles and 
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tarmin, to which collectively he gave the name of vellarin, a word derived from the 
Tamil name of the plant. [Cf. Christy, New. Comm. PI., 1878-88, 68-62 ; Phar- 
macog. Ind., ii., IQl -IQ ; Waxing, Baz. Med. of Ind., ISQT, 15-Q ; Pharm. Journ., 

July 1, 1899, Ixiii., 16-7 ; Dutt, Mat. Med. Hind., 1900, 176 ; Rept. Cent. Indig. 

Dmgs Comm., 1901, i., 14, 62, 146, 179.] 


I 

INDIA-RUBBER, CAOUTCHOUC OR GUM ELASTIC. D.E.P., 

— Oaoutchouc, like gutta-percha, is a vegetable inspissated milk or latex, iv.,337-82. 
In both cases the substance consists of a hydrocarbon, forming corpuscle- 
like bodies floating in a fluid. Gutta-percha becomes soft and plastic in 
hot water and may be moulded into any desired shape, which it preserves 
on cooling. Caoutchouc, on the other hand, is not softened by heat, is 
impervious to water, alcohol and most acids, etc., and retains its elasticity 
for a considerable period. Gutta-percha is chiefly obtained from trees 
that belong to the Sapotacejs, while caoutchouc is derived from certain 
plants which have been placed in three widely different natural orders. oMef Sources. 
l%ese are Fimtivmia, Mmicornia, IjmulolpMa and IVUlough heia 
of Apocynaceab ; Castilloa and Ficits of URTiCAOEiE, and Ilevea and 
Manihot of Euphorbiacb.e. The plants that afford gutta-percha and 
india-rubber thus manifest no definite botanical affinity, except that they 
are mostly natives of tropical countries. In the plant tissue caoutchouc 
circulates within certain anastomosing vessels which are distributed 
throughout the middle, or more rarely the inner layer of bark, [Of. 

Leoomte, Journ. d’Agri. Trop., 1903, xvii., 375.] A far larger number of 
plants possess milk (and even a caoutchouc-yielding latex) than those 
generally viewed as the sources of india-rubber. The term caoutchouc Oaoutohouo. 
is sometimes used synonymously for india-rubber, but it more correctly 
denotes the pure hydrocarbon isolated from the other materials with 
which it forms the impure rubber of commerce. Caoutchouc is highly 
clastic, lighter than water, has neither taste nor smell, is fusible at about 
248° F. and inflammable at higher temperatures. 

Methods of Agglutination . — ^When the bark of plants containing rubber Tapping, 
is cut, the milk exudes, and in time hardens on exposure to the air. This 
agglutination may be hastened by adding salt water, alum or acetic acid 
to the milk ; but these, more especially salt, increase one of its defects, usa of Salt, eUs. 
viK, the hygroscopic property by which it becomes moist and sticky, and 
in consequence they injure it commercially. A favourite but wasteful 
method is to allow the milk to flow into holes in the ground and to be 
left there till the water, etc., has drained off. Boiling the milk is the uoiiing. 
system followed in Lagos, while in the Amazon valley the smoke of a smoking, 
smouldering fire, combined with moderate heat, is the system almost 
universally pursued with Para rubber. In a few cases the milk is simply 
aliowed to dry as it trickles down the stem. This gives the Scrap Rubber, soi-aii nubimr. 
of Ceara and a good deal of that of Assam and Penang. The alum (or Alum. 
Penang) process was recognised as being useful for Assam, where the 
humid atmosphere operates against the drying of the rubber. Dr. 0. 0. 

Weber, in a series of articles contributed to The India-ruhher and Gutta- 'Welber’s 
percha Trades Journal in 1902, also 1904, has stated the facts regarding Method, 
coagulation briefly as follows : — 

1. That the so-called coagulation of rubber by acids or alkalis is 
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erroneous in ttat it is only the albumen which is coagulated hy these 
substances, and not the india-rubber itself. 

Albumen. 2. That the albumen contained in latex is very harmful in many 

respects, and that it ought to he as far as possible eliminated from the niillc 
before attempting to agglutinate the rubber. 

3. The method he recommends for coagulation is briefly as follows : — 
Eirst mix the latex with water, at least five times its volume. In cases 
where the latex is thick, actual boiling water may be used with advantage. 
In this state it can be easily strained to remove impurities. After this, 
i^onnaidehyde. formaldehyde in the proportion of 8 oz. to a petroleum barrel ; stir 

■well and let it stand for twenty-four hours, when the rubber will collect on 
the top and can be lifted out in one mass. In order to remove any traces 
of albumen that may be suspended, the rubber should next be cut into 
strips and subjected to a thorough washing upon an ordinary rubber 
washing-machine. [C/. Weber, Ghem. India-Rubber, 1902.] 

But the use of formaldehyde does not seem to have been the success 
that Weber anticipated, though his recommendation for cleanliness 
and repeated washing has been universally accepted. Biffen {Annals of 
Centri- Botany, 1898, xii., 165-71) suggested the use of a centrifugal separator, 
fugal Sepa- The milk is mixed with 60 per cent, of water, and set revolving for a 
rator. time. It is then found that the rubber floats on the top in a thick mass. 

The albuminoids, etc., and all the adulterants are found below. It has 
next to be admitted that by many recent writers the value of centrifugal 
force has been denied, and special machinery patented in which the merit 
claimed is that they do not involve centrifugal action. 

Indian Planting and Gardening (March 29, 1900) published a letter 
from Faber that gives particulars of a method of extracting caoutchouc 
Dry-bark from dry bark, said to have been discovered by a French chemist, M. G. 
Process. Reiss. This process consists in keeping slices of bark and roots soaked 
in dilute sulphuric acid while being heated. The woody portions become 
decomposed and can then be washed out, thus leaving the rubber in a 
pure state. For other methods of extracting india-rubber by solvents or 
mechanical processes the reader should consult Gerber’s article on that 
subject. [0/. Journ. Soc. Ghem. Indust., 1902, 414-6 ; Kew Bull., 1898, 
YI'1-^1’, M&tWQ^Agri. Bull. Straits and Fed. Mai. States, 1^-21; 
1905, iv., 223-4. 


Oliemieal Composition of Rubber. — ^India-rubber may be said to consist chemi- 
Composi- cally of two substances — an elastic material, on which its merit depends, 
and a viscid resinous substance readily oxidisable, to which it owes its 
depreciation. Hence the greater the percentage of resin the less the value 
of the sample. The property of the elastic substance also varies, and in a 
marked degree, between that obtained from one genus of plants and that 
of another, so that every gradation exists from the non -elastic hydrocarbon 
known as gutta-percha (which see, pp. 625-8) to the finest gum elastic. 
Caontchouc. 'Gaoutchouc yields by dry distillation a mixture of simpler hydrocarbons, 
Empyreumafcic ^’^.llcd oil of caoutchouc OX GaoufchouGin, wHch forms an excellent solvent for 
ou. caoutchouc and other resins. 

History. — During the second voyage of Columbus it was noticed that the 
inhabitants of Hispaniola (Hayti) played with balls made from the gum of a 
tree. In 1770 Priestly reoomrnended the use of that substance for the purpose 
Rubber, of erasing pencil markings, hence tho name “ rubber.” The article was new to 

Europe, and the proposed utilisation of it excited some interest. It was not, 
however, until 1820 that the beginning of the modem industry can be traced, 

648 


SPECIAL CULTIVATION 


INDIA-RUBBER 
Modern Demand 


Three years later Mackintosh created the waterproofing trade by dissolving 
rubber in naphtha. Nelson Goodyear in 1839 vnlcanised it, and this rapidly 
led to the production of ebonite. Rubber and its products may now be spoken 
of as indispensable to the domestic life and to manufacturing and engineering 
enterprises of the entire human race. J. G. Baker wrote in 1886 {Oard. Chron., 
XXV., 363) an interesting article on the production of this all-important substance. 
Part of the supply, he then wrote, comes from Sotra?H Amebica, shipped from 
Para and Carthagena, part from Sieeea Leone, Mozambique and Madagascar, 
and the remainder from tropical Asia. After exhibiting the botanical and 
geographical supplies. Baker dealt with the future, and what he then urged 
regarding cultivation has proved the keynote to present successes. So in the 
same way Sir George King, while reporting the introduction of i^attaoiphia, into 
the Botanic Gardens of Calcutta, observed that the exotic rubbers “with the 
exception of ceava, are either very large trees or climbers : and although it may 
pay well to collect rubber from them in theh native forests, where they have 
grown to maturity without cost to the collector, it is quite a different matter when 
their planting and protection have to be paid for, and their coining to maturity 
has to be awaited for years.” That opinion has since been somewhat modified, 
though, so far as the interests of the European planters (who are at most temporary 
residents in the tropics) are concerned, not materially. The plantations established 
by the Government of India have, however, begun to prove of considerable value, 
as have also some of those made by private enterprise. Indeed, the experience 
of the past few years would seem to show that perhaps greater success may 
attend private enterprise in this direction than was currently believed a few 
years ago. 

Conditions of Success. — The whole question of rubber production 
seems to turn on the cultivation of quick-yielding species, on superior 
methods of causing and securing the flow of milk, and on the high prices 
prevailing for carefully prepared rubber. The production of caoutchouc 
by the spontaneous change of the hydrocarbon isoprene is not at present 
of practical importance. Many of the oxidised-oil products now being 
manufactured manifest not a few of the properties of rubber and seem 
destined to relieve the strain for supplies of the natural article, but they 
have all one serious defect, namely they possess no elasticity. Accordingly, 
the fear of over-production of natural rubber, most writers think, is at 
present infinitesimal. [C/. Ind. For., 1898, xxiv., 187 ; KewBull., 1899, 27 ; 
Journ. Soc. Chem. Indust., 1902, xxi., 56 ; 1904, xxiii., 556.] 

Modern Demand. — The growth of modern demand for rubber may be 
manifested by the following : the exports from the Amazon valley alone in 
1864 came to close on eight million pounds, and thirty years later (1904) 
they came to sixty-seven million pounds, a quantity that represents the 
systematic tapping of twenty million trees, and which fetched over thirteen 
million pounds sterling (see p. 660), In India, Ceylon and the Federated 
Malay States rubber cultivation is being vigorously prosecuted, and the 
future seems destined to see a still further expansion in these countries. 

Asiatic Production . — In Ceylon during 1905 there are believed to have 
been 40,000 acres devoted to llevea and to a lesser extent to Castilloa 
rubber trees. The plantations are mostly within the valleys, but some 
extend up to an altitude of 2,000 to 2,500 feet. It seems an accepted 
axiom that the higher llevea is planted, the slower it will grow and 
the less the yield. Castilloa ceases to be profitable in Ceylon at 
altitudes above 1,600 feet. It has recently been urged, regarding 
Ceylon, that it might pay to extend plantations of these rubbers into 
tracts that have to be systematically irrigated. Speaking of South India, 
Mr. Proudlock, Curator of the Government Gardena'^on the Nilgiri hills, 
made an interesting discovery, viz, that CaMUloa trees three or four 
years old, in the Barliar plantation (2,400 feet), yielded a somewhat 
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gummy substance destitute of tbeyproperties of true rubber. Fifteen 
Season for moutlis later these self-same trees yielded a better quality of rubber; 

Tapping. hence he concludes that the change from yielding a gummy substance 

to yielding a true rubber coincides with, or closely follows the period 
Travimcoro. wheii the species first begins to produce ripe seed. In Travancore much 
interest has been taken by His Highness’s Government in the allocation 
of suitable tracts within the valleys of the State for rubber plantations. 

Commercial jRubbers. — The rubbers of commerce are (a) the biscuit 
and bottle rubbers of South America, such as the Para (the most impor- 
tant) which comes from Brazil, Venezuela, and recently from Ceylon and 
the Straits. (5) CastiUoa, such as the Central American rubbers, of which 
there are certam grades : — Nicaragua, West Indian, Honduras, Mexican, 
Guatemala, Panama and Peruvian. These appear in Blocks, Sheets or 
Scraps, (c) The true Ceara is a dry rubber, very elastic, and free from 
stickiness ; it coagulates in tears forming scrap, (d) Pernambuco and 
Mangabeira are coagulated with salt and are accordingly “ wet ” rubbers. 
(e) Numerous trade forms of African rubber, such as Gambia, Sierra 
Leone, Lagos, Gold Coast, Congo (ball). Calabar, Cameroon, Batanga, 
Liberian, etc. (/) Mozambique (ball), Sausage (hver), Madagascar (good 
and fine, also black), (g) Asiatic, such as Assam, Rangoon, mostly scrap 
rubbers formed into cakes, slabs or loaves, (h) Javan, Bornean, New 
Guinea, etc., rubbers (see Gutta-percha, p. 626). 

[Gf. Thomas Bolas, India-rubber and Gutta-percha Indust, (six lectures), in 
Journ. 8oc. Arts, 1880, 753-813 ; India-rubber and Gutta-percha Induat., in Ind. 
For., 1898, xxiv., 111-9; Rubber, ia. Queensland Agri. Journ., 1899, v,, 410, etc. ; 
Morris, Sotirces of Comm. Rubber, Gantor Leet. in Journ. Soc. Arts, July 1898, 
745-96; Sadebeck, Die Kulturgew. der Dent. Kolon., 1899, 268-81 ; Wiesner, 
Die Rohst. des Pflanzenr., 1900, i., 356-89 ; Semler, Trap,, Agrih., 1900, ii., 
692-724 ; Nisbet, Burma under Brit. Rule and Before, 1901, i., 439 ; ii., 87 ; 
Beihefte zum Tropenpfl., 1905, vi., 74 ; Journ. Soc. Ghem. Indust., 1882, i., to 1906, 
xxxii. ; Kew Bull, (add ser., vii.), 1906 ; Tschirch, Die Harze und die Harzbehalter, 
1906, ii, 989-93 ; Herbert Wright, Rubber Cult, in Brit, Empire, 1907 ; Hemsley, 
Kew Bull., 1907, 163-6 ; The Ceylon Rubber Exhibition, m. Agri. Journ. Ind., 1907, 
ii., pt. i., 73-80.] 

The following, in alphabetical sequence of their scientific names, may 
be given as a brief statement of the india-rubber yielding plants of the 
world in which India is presently interested : — 

Gastilloa elastica, Cem; Hemsley, l.c. 156; XJuticacbje. Central American, 
Panama and Nicaragua Rubber. Torquemada was the first to mention the 
rubber of Mexico. He gave it the name of ule. Long years after. Cross success- 
fully introduced the plant to the Old World. In 1876 he conveyed live plants 
to Kew Gardens, and from that supply the plants that first reached Ceylon and 
finally India were distributed by Sir William Thiselton-Dyer. Willis and Wright 
{Handbook Veg, Econ. Prod. Ceylon, 1901, 41-5) give many useful particulars 
regarding the experience gained in that country. Mr. W. S. Todd subsequently 
was successful in having conveyed from Mexico and San Salvador seeds which 
he germinated in Burma and ultimately sent supplies to Samoa, a fact of some 
interest, since the seeds of this species are believed to lose their vitality very 
rapidly. But there are two species of that yield rubber, and compara- 

tive studies have not as yet established which is the more preferable for special 
cultivation. The Indian and Ceylon plant is chiefly v. otantica, the Mexican 
species, and o. 'lunu, that of British Honduras and Costa Rica. This is the 
timu vobhev ov el kule macho (the mule-rubber), but is not the mule-rubber of 
■'■Brazil., , ■ ■. 

Manson {Ind. For., 1901, xxvii., 76-96) furnishes much useful information 
regarding the India-rubber plants of India. Of this species he remarks that it 
is cultivated in Mergui under wrong conditions, namely on swampy gound. He 
recommends that it should be tried in Tenasserim on hillsides with a western 
aspect. The plant has been fairly successfully grown on the hills of South India, 
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as, for example, near Calicut and Malabar, as also on the Nilgiri hills (Barliar). 

Speaking of experience gained in Bangalor, Cameron {Bept. Govt. Bot. Gard., 

1902-3, app. ii. and iii.) says this plant is intermediate between Para and 
Ceara, requiring neither the tropical humidity of the former nor the open and 
comparatively dry conditions of the latter. It is, in fact, a tree for the coffee 
zone. He accordingly recommends it for the moist regions of the hills, and 
Ceara for the plateau of Mysore. [Cf. Morris, Cantor Lect. l.c. 761-5 ; 

Giro. Boy. Bot. Qard. Ceylon, 1898, ser. i., 96-104; 1903, 125-9; Cook, Journ. 

Agri.-Eort. Soc. Ind., 1904, 30-43 ; Bull. Imp. Inst., 1903, 160-7 ; 1904, 32-8 ; 

Trap. Agrist, 1905, xxv., 160-5, 199-200; Board of Trade journ., 1905, 134-5 ; 

Tsehirch, 7.C. 1008-9 ; Wright, Btibber Cult, in Brit. Empire, 1907, 20-1 ; Herbert 
Wright, Cocoa, 1907, 78-9 ; Buhber Exper. in Bomb., in Agri. Journ. Ind., 1907, 
ii., pt. L, 81 ; Kew Bull., 1907, 103. 

Chonemorpha maerophylla, 6. Don. : Apooynaceje. A largo climbing shrub met D.E.P., 
with in North and East Bengal and the moist tropical forests of India generally iv., 343, 
from Kumaon to Travancore. Recommended as worthy of trial as a new source 362. 
of rubber, but from experience gained at Buitenzorg the subject does not seem 
encouraging. [Cf. Kew Bull., 1896, 186; Manson, l.c. 4; Bull. Imp. Inst., 

1904, 160.] 

Cryptostegia grandiflora, R. Rr. ; Asclepiadaceas. An extensive climber, fairly D.E.P., 
common on the western and southern tracts of India, and is stated to have ii,, 625 ; 
been repeatedly cultivated with a view to the utilisation of both its milky iv., 344. 
sap and beautiful fibre. So long ago as 1893 the rubber prepared from it 
was reported on in England as “ hardly equal to Ceara rubber from Brazil, 
although its general qualities are very encouraging.” [Cf. R.E.P., Comm. 

Oirc., 1898, No. 2; Ind. For., 1898, xxiv., 429; Dimstan, Offic. Bepts., 1903-4; 

Wright, Z.c, 28.] 

Ecdysanthera micrantha, a. dc.; Gamble, Man. Ind. Timha., 488; Apooy- 
NAOEiE. A large climbing shrub commonin the Darjeeling Himalaya at 3,000 to 
5,000 feet, also in Assam, Sylhet, the Khasia liills and Burma. In Burma it is 
known, as nwedo. 

Recently a sample of the milk of this plant was furnished by the Conservator 
of Forests, Tenasserim, Burma, to the Reporter on Economic Products to the 
Government of India, with a view to obtain particulars as to the value of the 
caoutchouc and suggestions for a method of coagulation to be adopted with 
the milk. It was ifitirnately examined by Dunstan, who gave the airalysis as 
caoutchouc 84 •! per cent., resin 11-5 per cent., and insoluble matter 4-4 per 
cent., with ash 1‘3 per cent. The rubber was pronounced of a good quality. 

Further analysis will be necessary, the report continues, before the above results 
can be accepted as representative, but if furnished in quality corresponding 
with the sample analysed, it would be readily saleable. 

Ficus elastica, Roxb. ; FI. Br. InFL,, v., 508-9 ; King, Ann. d.E.P., 

Bot. Qard. Calc., 1888, i., pt. i., 45, t. 54 ; Gamble, Man. Ind. Timhs., iii., 350 ; 
641-3 ; Brandis, Ind. Trees, 603 ; Manson, l.c. (reprinted as Comm. Oirc., 

1901, No. 4, 6) ; Hooper, Reft, Labor. Ind, Mus. (Indnst. Sec.), 1903-4, ^Shber. 

26; Reinlior^:, Agri. Ledg., 1904, No. 4; Bald, GuU. of Ficus elastica, 

1906 ; Coventry in the Foresi RmZL 1906, No. 4 ; Mann, .Assam 

and its Commercial Prospects, in Agri. Journ. Ind., i., pt. iv., 390-8 ; Kew . 

Mus. Guide, 1907, No. 1, 195 • UnTrcACEiE. The India-rubber Fig, Indian 
OaoutchonG Tree, the 6or, attah bor, hagiri ranJcet, lesu, yoh bawadi, 
nyaung Jcyet paung, etc. The Karet rubber of West Java — a name wMob Kurct Rubber. 
Manson points out may have been derived from the Burmese kayet (feyet). 

A gigantic tree having its leaves and shoots perfectly glabrous, and 
which usually sends down from its branches numerous aerial roots. It 
frequently germinates naturally from droppings of birds, and is conse- 
quently often at first epiphytic. When under these circumstances it often 
chances to become attached to another tree it grows slowly for the first 
six to ten years, and when its roots have reached the ground it usually kills 
the foster plant. It then grows more rapidly and becomes an immense 
and very lofty tree (from 100 to 200 feet in height). It is met with on 
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tLe outer Himalaya from Nepal eastward to Assam, tLe KLasia Mils and 
Burma, being especially plentiful in the Hukong valley. It usually occurs 
in altitudes feom 1,000 up to 3,000 or sometimes as much as 5,000 feet. 
It is now largely cultivated both as a shade or ornamental tree and as a 
source of rubber. For the latter purpose plantations were established in 
Java as early as 1872, and in Assam in 1874. 

INDIA-RUBBER PLANTATIONS.—Eiom the Assam Forest Depart- 
ment Reports of 1897-8 it may be learned that 88 acres were planted 
with this fig in Kulsi during 1873-7, and that in 1898 there were 2,411 
trees on that plot having an average height of 87 feet 8 inches and mean 
girth of central bole of 6| feet; further that in 1878, 13 acres were 
planted, and the trees were in 1898, 81 feet in height and 9 feet in 
girth ; that 25 J acres were planted in 1883, and the trees on this 
extension were, when reported on, 67 feet in height and 5 feet in 
girth ; and lastly that in 1884 there was a still further addition made of 
33|- more acres, the trees of which were found in 1898 to be 55 feet high 
and 4|- feet in girth. In the report for 1904-5 (Prog. Eept For. Admin. 
Assam, 9) it is stated that “ 56| acres were exploited, 4,100 trees tapped 
and 2,550 lb. of rubber obtained. The yield of rubber varied from 62| 
lb. per acre in the plantation of 1878 to 30f lb. per acre in Block II. of 
the plantation of 1883.” “ The cost of tapping was Rs. 672 or annas 4, 
pies 3 per lb. ; and of the rubber obtained, 1,488 lb. were sold for 
Rs. 4,020-6, or Rs. 2-11-3 per lb. ; 3 lb. were kept as a sample and 
1,059 lb. sent to Loudon for sale.” 

In the Charduar plantation there were in 1898, 1,700 acres under this 
fig. Experimental tappings were made in 1896-7 and 1897-8. These 
gave for 21 trees 46 and 48 lb. of rubber respectively, i.e. 2‘19 and 2*29 lb. 
per tree. The rubber produced was in England valued at 25. 3d. to 2s. 9d. 
per lb. In the report for 1904-5 it is said that “ in the Charduar and 
Bamoni Hill plantations, Darrang Division, 367J acres were worked, 7,103 
trees tapped, and 9,817| lb. of rubber obtained. The yield of rubber 
varied feom nearly 37 lb. per acre in compartment 3 to 17|' lb. per acre 
in compartment 11 of Charduar. In Bamoni Hill plantation only 5 lb. 
per acre were yielded, but this is accounted for by tapping being confined 
to small suppressed trees.” Home {Ind. For., 1899, xxv., 70) estimates 
the annual yearly outturn from these Government plantations at 8,000 lb. 
of rubber, which at 2®. 8d. would give a gross return of Rs. 16,000 or a 
net return of Rs. 10,400, or say 9 per cent, on the capital cost of the 
plantations. But does this estimate include the cost of management, 
rent and interest ? Plantations on a much smaller scale have been 
attempted in Madras and Mysore. 

PROPAGATION. — ^According to Claud Bald, “the prime requirements for 
raising this rxibber are two : high, or well-drained land, and a hot steamy climate.” 
Fruit is produced from March to October, but according to Bald, the best seed 
is obtained in the hottest months, May, June and July. When collected the 
fruits or figs are dried in the sun and mixed with powdered charcoal to preserve 
them. They are about the size of peas, and at the time of sowing are broken 
tip, and the seed thus sown mixed with portions of the disintegrated fruit. Light, 
sandy loam is most suitable for seed-beds and the best time for sowing would 
appear to be during the rains, viz. from June to September ; but in somo of the 
Government experiments the sowings are made in January and others in October. 
Bald recommends sowing in seed pans or boxes covered with glass. The seed 
is lightly scattered over the surface of the ground, and germinates about three 
months later. But the drainage of the beds must be perfect, and the ground 
allow’’ed to become neither very wet nor very dry, and at the same time the plants 
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must be shaded from the sim for Some time. When 2 to 3 inches high, the 
seedlings should be transplanted to a properly dug nursery-bed, well raised and 
drained. They should then be planted in lines about one foot apart. When 
1 to 2 feet high, they may be put out in their permanent positions, but it is pre- 
ferable to retain them in the nursery till they are 10 to 12 feet high, so as to 
prevent them being eaten by animals. In artificial planting it is found that 
rubber grows best on mounds. In the Kulsi plantation of Assam, lines are cut 
through the forest 20 feet wide and 50 feet apart from centre to centre. On 
these lines 15-foot stakes are put up 25 feet apart. Round each stake a mound 
is thrown up, 4 feet high, on which the rubber seedlings are planted. In the 
Oharduar plantation the lines are 100 feet apart and the trees planted 50 feet 
apart, but the cleared lines of 20 feet were found insufficient and so were widened 
to 40 feet, thus effectually checldng drip and affording the light necessary for full 
growth. The trees may also be propagated from cuttings, which must be from 
young fieshy shoots obtained by pollarding several branches of an old tree and 
allowing them to send out shoots. The best time to take cuttings is May and 
Jtme. Both ha. Sikkim and Assam the epiphytic tendency of the plant has been 
simulated by tying seedlings or cuttings growing in baskets on to trees and 
allowing them to become attached to and to Idll the trees in the way already 
mentioned. Gamble gives a full account of the methods of propagation pursued 
in various plantations which the reader should consult, as also the pamplilets by 
Bald and Coventry. 

INDIAN CAOUTCHOUC. — Most of the India-rubber procured from India has 
been collected from wild trees in the natural forests. It is collected by the hill 
tribes in tracts beyond the British frontier, and sold to the people of the plains 
in the form of balls that have to be carefully examined for stones or mud placed 
in the centre. The Government plantations have recently begun, however, to 
contribute a superior rubber, the proportion of which is likely to be yearly in- 
creased. The latex is collected during the dry months. Eight oblique cuts are 
made on the main stem, sloping downwards and at a little distance from each 
other. The best tool for maldng these incisions is said to be a carpenter’s gouge 
worked with a small mallet. These incisions should not be deep, as the milk is 
secreted just below the outer bark, and the lowest should be about 4 feet from the 
ground. Below the incisions pots or halaiea are tied round the tree one under- 
neath the other, which are left attached for the day. The trees should be tapped 
only once in three years. If tapped yearly they are liable to die. A few spoonfuls 
of a watery solution of alum are usually put in each vessel of milk, after it has 
been purified of extraneous matter. The milk coagulates and the rubber is ex- 
posed to air on sticks and allowed to drain for a week. In a month it is ready 
for the market. The yield from each tree in the Assam plantations at the present 
day is approximately 8 oz. per annum, and the average age of the trees is 
about 26 years ; but according to some writers, the trees may be tapped at 14 years. 
E. S. Carr’s remarks {Ind. For., June 1905, xxxi., 335-7) regfirding method of 
tapping pursued in Assam and the coagulation of the rubber should prove in- 
structive to those interested in the subject, and an article by Maim {The Tapping 
of Assam Rubber, in Agri. Journ. Ind., 1907, ii., pt. iii., 277-9) should also be 
consulted. 

Eecent Publications. — Mann (l.c. 393) reviews in a forcible manner the opinions 
and conclusions arrived at by Bald, Coventry and Eardley-Wilmot (in the most 
recent publications mentioned above on the subject of Indian iNeut) einstiaa). 
He writes, “The factors which will determine the practical success of Assam 
rubber may perhaps be set out as follows : — 

(1) “ The initial or capital cost of forming a rubber plantation and bringing 
it into bearing. 

(2) “ The ago at which the trees will commence to yield. 

(3) “ The yield which may be expected per tree and per acre. 

(4) “ The cost of working a bearing plantation, collecting the rubber, and 
placing it on the market. 

I ^ (5) “ The value per pound of the rubber produced, 
p'l (6) “ The permanency of the plantation.” 

r pMann endeavours to obtain from the publications in his hands an answer to 
each and every one of these issues, or to show where and in what way available 
particulars are wanting. His object is, from first to last, to ascertain if experience 
and knowledge obtained in North-East India justify extended cultivation by 
private enterprise, and the form which it should assume. As he confesses, his 
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conclusions are disappointing. He continues, “ The prospects are so doubtful, 
and even if successful so poor as compared with the culture of Para or Oastilloa 
rubber in Ceylon, the Malay States, or even South India, that one is inclined 
to consider any large extension of the culture of moMs eiastica in North-East 
India as out of the question. And I must say that this impression has been very 
strongly confirmed by almost all that I have seen in these districts, if the Assam 
rubber "is to be cultivated as a separate industry. On the present evidence the 
length of time wliich it is necessary to wait for retm-ns, the smallness of the returns 
wl 1611 they are obtained, the doubt as to the market fifteen or twenty years hence, 
would seem to make investment in Assam rubber culture, as a separate venture, 
a very doubtful speculation in North-East India at any rate. I do not see how, 
at the rate of outturn obtained now^ at Tezpur, more than Rs. 15 to Rs. 18 per 
acre profit could bo obtained per annum ; and even if this were multiplied by four 
it would liardly bo attractive enough to induce an investor to wait over twenty 
years for the result. In fact, the only possibility of meufi eUisUen culture would 
seem to be as a by-product to tea culture, on land now waste and unsuitable for 
tea. In this ease, the growth of Assam rubber may afford a means of turning 
land to profitable account which would otherwise only remain useless to its ownens. 
It may be that future discoveries with regard to improved methods of tapping, 
now methods of growth, means of tapping the plants annually without injury, 
or of growing a larger number of healthy heavily-yielding plants on the same area, 
may alter the opinion above expressed. But as it stands, and with the data 
before us in the two pamphlets under review, I feel that no other conclusion is 
possible than that Assam rubber culture can only continue as a dependent of 
another larger and more profitable industry, and then can only occupy the 
inferior land.” 

Chemisity. — A representative sample of 1903-4 rubber from the Charduar 
rubber plantation was submitted to analysis in the Scientific and Technical 
Department of the Imperial Institute, and gave the following results : — The rubber 
was of a reddish-brown colour, but showed hero and there small white patches. 
It was highly elastic and tenacious, dry, clean and free from stickiness. It was 
completely soluble in chloroform, carbon disulphide and benzene, and partially 
in ether. The analysis was as follows: — caoutohouc 76-67 per cent., resin 19-2, 
albuminoid matter 1*6, dirt and insoluble matter 1-7, moisture 0-9, ash in 
dirt 0-6. A high percentage of resin appears characteristic of rubber from the 
Charduar plantation. No precise data are available to show how the composition 
of rubber varies with the age of the tree or locality from which produced. A 
.specimen of Assam rubber examined by Blooper gave the following : — resin 
12-65, caoutchouc 86-95, water 1-0 and mineral matter 0-40, while a sample of 
Andaman rubber (from this tree) gave resin 4-87, caoutchouc 67-06, water 27-57 
and mineral matter 0-60 per cent. There is thus a wide diversity in com- 
position which it seems essential should be explained. 

Trade. — The imports into India across its land frontier, more especially 
into Assam, are considerable. During the year 1901-2 these came to 1,470 
cwt., valued at Rs. 1,65,656 ; in 1902-3, 733 cwt., valued at Rs. 65,912 ; 
in 1903-4, 1,601 cwt., valued at Rs. 1,66,629 ; in 1904-5, 3,083 cwt., valued 
at Rs. 3,60,773 ; in 1905-6, 2,587 cwt., valued at Rs. 3,56,413 ; and in 
1906-7, 2,330 cwt., valued at Rs. 3,03,194. Of these amounts a very large 
proportion usually comes from the Naga and Mishmi hills. Recently the 
Government plantations have begun to contribute to the annual supply 
something like 3,000 lb. The exports from India to foreign countries in 
caoutchouc (mostly the produce of F. elaMiea) were in 1903-4, 1,792 cwt., 
valued at Rs. 3,47,196, and in 1906-7, 4,489 cwt., valued at Rs. 11,18,487 ; 
hut the traihc fluctuates very greatly, especially the supply drawn from 
Burma, for in 1899-1900 the foreign e^orts were returned at 8,169 cwt., 
valued at Rs. 15,80,729. These foreign exports are usually drawn from 
Bengal (including Assam) and Burma, and are consigned chiefly to the 
United Kingdom and the United States. In a report furnished by the 
Director of the Imperial Institute (Eeb. 3, 1906) the value of the Charduar 
rubber is stated to have been 3s. 8d!, per lb. on the London market. For 
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insulating purposes, however, the value of this rubber is stated to be only 
3s. M. per lb., owing to the large quantity of resin which it usually contains. 

\'Gf. Mann, Rept. on Caoutchouc Tree in Durrung Diet., in Journ. Agri.- 
Jlort. Soc. Ind. (Select.), n.s., 1869, L, 71-81 ; For. Admin. Bept. Beng., Assam, 

Bimna (many passages during past ten to fifteen years) ; Ind. For., 1890, xvi., 

473-4; 1893, xix., 346-52 ; 1897, xxiii., 240-.1, 420-1 ; 1898, xxiv., 206-9; 

1899, XXV., 63-4 ; 1900, xxvi., 569-85 ; jffew PwZZ., 1891, 97-100 ; 1892, 68, 70 ; 

1890, 171-4 ; 1898, 177-81, 312; Morris, Cant. Lect.,l.c. 1898, 785-9; Thomson, 

Kept, on Huhong Valley and Upper Mamkong Basin, 18Q 5, 10-7; R.E.P., Comm. 

Circ., 1896, Nos. 3, 12 ; 1897, No. 1 ; 1898, Nos. 5, 10 ; 1899, No. 2 ; 1900, 

Nos. 8, 11, 12; 1901, Nos. 1, 4 ; Gaz. Upper Burma, 1900, ii., pt. 1, 325-35; 

Ribbentrop, For. in Brit. Ind., 1900, 198-221 ; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 77 ; Mukerji, Handbook Ind. Agri., 1901, 488-9 ; Imp. Inst. 

Tech. Repts., 1903, 145-57 ; Jumelle, Les PI. a Caout., etc., 1903, 11, is, 17, etc. ; 

Journ. Soc. Ohem. Indust., 1904, xxiii., 1154; Rev. des Cult. Colon., 1904, xiv., 

246 ; Tsehircli, Die Harze und die Harzhehdlter, 1906, ii., 1010-2 ; Wright, Cocoa, 

1907,80; R^ibher C%ilt. in Brit. Empire, IQOl, '‘2'l-8.'] 

Fimtumia elastica, Stapf ; ApocYNAOEa3. This is the ire or Lagos Rubber Lagos 
j)lant, wliich previously was known as Kichxia elastica. It is being oxperi- Rubber, 
mentally grown on the Nilgiri hills, etc. \Cf. M-Ovvis, Cant. Lect., l.c.'l'lQ-'l ; Kew 
Bull., 1895, 241-7; 1899, 29-35; Agri. Bull. Straits and Fed. Mai. States, 1903, 
ix., 136-8; Bull. Imp. Inst., 1903, 160-3; Johnson and Thiselton-Dyer, Rubber 
Repts. of Gold Coast and Sierra Leone Col. Repts. Mise., 1904, No. 28 ; Wright, 

Cocoa, 1907, 79 ; Kew Bull., 1907, 187.] 

Hancornia speeiosa, Qomez ; Apocynaoe.®. This yields the Mangabeira or D.E.P., 
Pernambuco Rubber of commerce — exported from Brazil (Kew Mus. Guide, iy., 365 - 72 . 
1907, 148). Para or 

Hevea brasiliensis, MuII. Arg.; Hemsley, Kew Bull., 1907, 154; Ettphob- Hevea 
BiAOEai. The Paba Rubber Tbee. This and one or two allied species occur Rubber, 
in the forests of Central and Northern Brazil, and in the forests of Para from 
the mouths of the Amazons, south and west. They all yield rubber. The region 
indicated has a climate remarkable for its uniformity of temperature, 87“ ,P. 
midday and 74“ F. at night, the mean being 81° P. and the liighest record 96“ F. 

The rainfall occurs principally in January to June, the maximum being in April, 
when it reaches 15 inches. It is a very healthy region with a remarkably 
fertile and continuously moist soil. The trees grow rapidly and attain some 30 
feet in tliree years. 

By far the best rubber is obtained from the species of this genus. In 
fact, where iterea can be profitably grown it will never pay to cultivate any 
other rubber plant. The rubber afforded is stronger and poss 0 .s.ses a much higher 
breaking strain tlian that of any other plant, its tenacity being due, so it is thought, 
to the method of coagulation. Once established, //<'!•«« requires but little care, 
and rough weeding will suffice. It is, however, liable to several pests, more Proteotioa 
especially canker, and has to be protected from browsing animals (deer, etc.) Necessary, 
when in the young plantation stage. The trees may bo tapped when about six Six-year-old 
years old, but they come into full bearing in eight to ten years. Success is closely Tapping.^, 
connected with the methods of tapping and curing pursued ; absolute cleanliness 
is indispensable. The bark of the trees about to be tapped should be first Method of 
cleaned and the V-shapod cuts on the perpendicular central channel made with Tapping, 
decision and thoroughly cleansed before the milk begins to flow. Dust, sand and 
other impurities greatly lower the value of the rubber, since they can with diffi- 
culty be subsequently removed. Deliberate adulteration once proved will 
permanently ruin a plantation or source of supply. 

INDIAN ACCLIMATISATION . — This rubber tree has been successfully culti- Indian 
vated in Mergui and Tavoy. It has also been fully acclimatised in the south- Produe- 
west districts of Ceylon, where bo muqh attention has been paid to the pre- tion. 
paration of the rubber that it has actually fetched a higher price than that 
from the indigenous home of the plant ; but while, owing to its purity, it is 
valuable for waterproofing, it seems to lack the tensile strength of the rubber 
of Para. 

Burma . — In the Dictionary will be found a brief review (an abstract from History. 
Thiselton-Dyer’s report) of the historic facts regarding the introduction of 
this plapt into Asia from seed germinated at Kew. The first endeavours 
in Burma date from a small consignment of plants sent to Mergui by Sir 
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George King in 1877. A second consignment was obtained in 1879 from Ceylon. 
In 1884: some of the better establislied plants began to seed, and an acclima- 
tised stock of seedlings was thereby obtained. Manson, in his Short History 
of the Mergui Rubber Plantations of that Province, has carried the record to the 
present date. In May 1900 sanction was accorded for the gradual formation 
of a plantation of 10,000 acres oi it&veu trees. This was to be located, 6,000 
acres in the Sandawut reserve and a similar area on King Island. The work 
was started in 1901 by 46 acres being planted out, 12 by 12 feet. By 1904, 
1,518 acres had been planted, and the operations have since been \ igorously 
prosecuted, airnual extensions talcing place according to the scheme sanctioned. 
The purpose in view has been to demonstrate the commercial possibilities of tliis 
rubber cultivation in Mergui. Already 929 lb. of rubber have been produced, 
and the nurseries, according to the last report, contained 600,000 plants, with an 
addition of 100,000 self-sown seedlings in the original experimental garden. In 
the Annual Report Forest Administration of the Tenasserim Circle (1904-5, 
31-3), W. F. L. Tottenham, Conservator of Forests, gives the results of a 
further year’s efforts. The total amoimt of dry rubber collected during 1904-6 
was 1,450 lb., of wMch 54 lb. 6 oz. were collected during the rains. The cost of 
collection came to about 11 annas per lb. The area was intended to have been 
extended by 1,260 acres, but owing to an outbreak of cholera only 818'65 acres 
were added to the plantation. Of that expansion 736-87 acres were in Mergui, 
and 81-78-acr6S on King Island, The conservator of the Northern Circle {lx. 62) 
says that irmmt has not proved a success in the Katha Division. Hooper {Rept. 
Labor. Ind. Mm. (Indust. Sec.), 1906-7, 0) mentions the result of examination of 
a sample taken from a white-ant’s nest {I'ermvs yustroi). The rubber was of great 
excellence, the i-esin having apparently been extracted by the ants. 

Thus, then, it may fairly be said that Brandis, who early foretold success 
for Tenasserim Para-rubber cultivation, has been abundantly eonfii-med, and 
the future seems destined to see large developments. Already private enterprise 
is engaged in the brisiness, and doubtless when the possibilities in this direction 
of its forest property have been fully established, Government may withdraw. 
(Ind!. For., Sept. 1905, xxxi., 330-4). For methods of propagation and systems 
of tapping the trees, consult the technical publications, more especially the 
circulars issued by the Director of the Royal Botanic Gardens, Ceylon. 

South India.— A good deal of interest has recently been taken in the possi- 
bility of Travancore and even of Mysore becoming hopeful localities for Para- 
rubber cultivation. It is said by planters and others that thousands of acres of 
heavy forest-land, below 1,000 feet in altitude, exist that possess rich soils and a 
liberal rainfall, eminently suited for rubber, but which at present are valueless 
because not put to any purpose. Some progress has, however, been made, but 
taking South India as a whole, Para rubber has not so far been the unqualified 
success anticipated. A writer in the Madras Mail (March and April, 1906) 
seems to take a hopeful view, however, and the subject has by no means been 
abandoned. 

Bengal and Assam. — Considerable efforts have been made to organise Para- 
rubber plantations in Northern and Eastern India, but with little encouragement 
so far. The trees have been planted out in Kurseong, Jalpaiguri and Buxa, but 
the reports of the Forest Department caimot be said to be favourable. [Gf, 
Mann, Cult, of Para Rubber in North-East Ind,, in Agri. Journ. Ind., 1907, 
ii., pt. iii., 273-6.] 

XOf. Robert Cross, Rept. Investig., 1877, reprinted in Ind. For., 1879, iv., 
6-26 ; Notes on same, l.c. 1882, viii., 62-5 ; Temple, The Rubber Industry in 
Amazonas State, Dipl, and Cons. Repts, Brazil, Misc., 1900, 530 ; Agri. Bull. Straits 
and Fed. Malay States, 1903, ii,, 99-106 Willis, Giro. Roy. Bot. Qard, Ceylon, 1898, 
No. 4, 23-36 ; 1899, 106-68 ; Kew Bull, 1898, 241-77 ; Morris, Cant. Led., l.c. 
750-60 ; Mukerji, Handbook Ind. Agri., 1901, 485-9 ; Stanley Arden, Rept. Fed. 
Malay States, 1903 ; Agri. Bull. Straits and Fed. Malay States, 1903, ii., 1-4, 
44-8 ; Thiseiton-Dyer, Ten-year-old Trees, 70-1 ; Rodrigues, The Heveas or 
Seringueiraa, 12-6, 57-61; Pears, 0«, Preparation of Crude Rubber, IQOA, iu.., 
119-20, 159; De Indische Mercuur, 1904, 309-10, 327-9, 330, 439-40; Agri. 
Bull. Straits and Fed, Mai States, 1904, iii., 311-9, 339-88, 405, 412-8, 441-2 ; 
Hawaiian For. and Agri., 1904, 290-1 ; Trop. Agrist., 1905, 446-8 ; Johnson, Cult, 
and Preparation of Pa/ra Rubber ; Tromp de Haas, Results of Exper. Tappings 
of Hevea BrasiUenais, in CvU. Econ. Card. Tjiheumenh, 1900-4, J>ransl. in 
Agri. Bull, Straits and Fed. Mai States, Aug. 1906, iv. ; Bull Imp. Inst., 
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1904, ii.. No. 3, 187-91; BuU. Straits and Fed. Mai. /S'toies, 1905, 1-3, 

71-7, 226-30 ; Cook, Cent. Am. Buhber Tree, U.S. Dept. Agri. Bull., No. 

49; TFesZ Ind. Bull., 1905, v., 'No, 3, 210-5; Trap. Agrist., 1905, xxv., 216-21, 

305-35 ; Wright and Bruce, Para Rubber in Ceylon, Agri. Journ. Boy. Bot. Card. 

Ceylon, 1905, iii., 55-86 ; Utilisation of Para Btihber Seed-oil and Cake, in Bull. 

Imp. Inst., 1903, 156-9; 1904, 22—3 ; Tschirch, Die Harze und die Harzbeh'dlter, 

1906, 993-1005 ; Butler, Disease of Rubber Trees, in Agri. Journ. Ind., 1906, 
i., pt. hi., 260-1 ; Sly, Rubber Exper. in Bomb., 1906, i., pt. iv„ 415-6 ; Rubber 
Exper. in Bomb., 1907, ii., pt. i., 80, 85-92; Wright, Cocoa, 1907, 77-8 ; Wright, 

Rubber Cult, in Brit. Empire, 1907, 18-9. 

Landolphia Kirkii, Dyer, and L. owariensis — East and West African Bubbers ; D.E.P,, 
Apocynace^. a genus of climbing plants, met with in Africa, of which several iv. 372-4. 
species afford rubber. To Sir John Kirk is due the honour of having first directed African 
attention to these plants. Sir George King, in the Annual Beport of the Boyal Rubber. 
Botanic Gardens of Calcutta for 1880-1, reported the germination of seeds obtained 
through Kirk. The plants unfortimately, however, subsequently died. At the 
Nilambur plantation of the Nilgiri hills, further efforts were made to acclimatise 
this plant. About the same time thirty-four plants were reported as doing well 
in South Malabar. In the report of the Government Botanic Gardens, Bangalore Introductiou 
(1897-8), it is spoken of as growing lilce a weed. In the Beport for 1902-3, India. 
Cameron wrote : “ Much nonsense has been written lately concerning a new rubber 
plant x.aiiaorphi(t. Tnoiionu found on the French Congo.” , . . “ The latex of this 
little shrub, which is only half a foot high, is chiefly stored in the root.” “ The 
African genus Tiantioiphia promises to be a large one, and doubtless all the species 
may be found to contain latex. We have one or two species on trial which grow 
well. But as climbing plants they are not, in my opinion, very suitable for rub^ber- 
f arming in this country.” Manson (Z.c. 8) observes that the Landolphias have 
recently been tried in Mergui and in the Rangoon Division of Pegu Circle. {Cf. Ind. 

For., 1882, vii., 233-7 ; 1897, xxiii., 61-3 ; 1900, xxvi., 129-34, 313-30 ; Annals 
of Botany, 1900, xiv., 203 ; Christy, New Comm. PL, No. 1, 8-10, and plate ; 

No. 6, 54-6 ; Keio. Bull., 1899, 35-9 ; Morris, Cant. Leot., l.o. 1898, 773-6, 

779-82 ; Sadebeck, Die Kultergew. der Deut. Kolon., etc., 1899, 270-7 and plates ; 

Rev. des Cult. Colon., Feb., 1900, 121 ; 1901, 218 ; 1902, 75 ; Bull. Boon. Madag., 

1902, 143, 145-6, 251 ; Imp. Inst. Tech. Repts., 1903, 152-4 ; Jumelle, Les PI. 
a Caout. et a Qutta, 1903, 284-352 ; Agri. Journ. Natal, 1903, 25 ; Bull. Imp. Inst., 

1903, 68-71, 168-9 ; 1904, 94-5 ; suppl., 95-6, 105-6, 153-6 ; 1905, 221-2 ; 

Bull, Imp. Inst., 1905, iii, 14—8 ; De Indische Mercuur, June 1904 ; Tschirch, 

U. ii., 1013-4.] 

Manihot Glaziovii, MuU. Arg. ; EuPHOKBiACEiB. Ceara Rubber, Scrap Rubber, D.E.P., 
Manicoba Rubber. Cross described the tracts in Brazil where he foimd this iv., 374-8. 
plant as possessing a dry arid climate for a considerable part of the year. The Ceara 
rainy season, he says, begins in November and continues till May or June, Rubber, 
though there are occasionally almost rainless years ; the temperature ranges 
from 82° to 90° F., and the altitude is about 200 feet above the level of the 
sea. Ceara is a coast town in lat. 4° S. 

In the early experiments at acclimatisation of rubber trees in India (1876 
and subsequently) it was ascertained that while Ceylon had better be treated 
as the centre of the experiments with ifv-rea and f’HstnioH rubbers, Calcutta 
might with advantage be made the depot for Ceara. Sir George King aecor- 
ingly wrote, in the Annual Beport of the Royal Botanic Cardens of Calcutta for 
1880-1, that the Ceara rubber trees continue to grow vigorously, and a few 
are now begiiming to yield seed. In the same year, in the Annual Report South India. 
of the Botanic Cardens, Nilgiri Hills (Barliar), it is said that the Ceara trees are 
now completely established. Lawson, for example, wrote that Ceara trees “ grow 
very rapidly, and to all appearance thrive well ; but I have been wholly unable 
to extract rubber from them in anything like a paying quantity, and every one 
else hitherto has also failed.” In the report for 1890-1 the record is made of 
eight trees having been tapped for rubber. In the Report of the Conservator of 
Forests, Madras U 89 1-2) it is stated that in North Malabar this rubber tree 
grows like a weed and some of the trees are 46 feet high. In 1895-6, 309 
trees were tapped in South Malabar and gave an average of 1 oz. per tree of 
dry rubber, valued in England at la. 6cZ. to la, 9d. per pound. Mr. B. L. Proud- 
lock, in 1898, tapped a tree eighteen years , old in the Barliar garden, and by a 
single tapping obtained 2| oz. of dry rubber. Ceara, he adds, is quite at 
home and will grow almost anywhere on the Nilgiris up to 4,000 feet in al- 
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titude. Mention is often made of a fairly extensive cultivation in South Coim- 
batore. Cameron (Superintendent of the Botanic Gardens, Bangalore) has 
repeatedly reported on this rubber. Experiments were commenced with it 
as early as 1879. After enumerating the production and distribution of seed 
from the gardens during the past twenty-five years, he adds that Ceara 
rubber is now tolerably common in many parts of the Province. In a report 
published in the Mysore Gazette, April 1904, he further giyes useful particulars of 
planting, propagation and tapping of the trees. In the Forest Dept. Bepo?'ts 
of Burma mention is made of successful acclimatisation in Mergui. In 1890 a 
valuation of 2s. a pound for the rubber was obtained. 

It is hardly necessary to deal with other reports since enough has already been 
furnished to give a fairly satisfactory conception of the efiorts made and results 
attained in India. But it may be useful to conclude with the following as in- 
dicating the opinions held by experienced scientific authorities in Europe The 
/sTeisiSiiilZeiwsimimarises the results obtained somewhat as follows : — 1. The plant 
is readily propagated by seed or cuttings. Seeds are abundantly produced in 
almost evex’y part of the world where the plant has been introduced. Sowing 
in the permanent position is universally adopted in Brazil. 2. The Ceara rubber 
plant is vei'y hardy, a fast grower, free from inseot and fungoid attacks, requires 
little or no attention when once established, and thrives in poor, dry, rocky 
soils xmsuited to ahnost any other crop. Large plantations only are likely 
to prove remunerative. 3. It produces a good class of rubber, second only to 
the best Para. The yield is small per tree, but a return is obtained earlier than 
from any other species. Under sldlful treatment the trees may be tapped twice 
yearly, and last in a productive state for fifteen to twenty years. 4. In spite, 
therefore, of the apparent want of success in Ceylon and other countries, the 
increasing importance of rubber suggests a reconsideration of the merits of this 
interesting plant. 

Both in India and Burma mention is made of the fact that the large starch- 
yielding tuberous roots of this tree have been discovered by the wild pigs, 
and considerable damage done by them in seeking out and devouring 
the tubers. This fact suggests the possibility of these starch-yielding tubers 
becoming an additional source of revenue, should an extended cultivation take 
place, [<7/. Cross, Ind. For., 1879, iv., 27-46 ; Notes Ceara Buhher in Ind. 
For., 1882, viii,, 68-61 ; 1897, xxiii,, 466-8 ; 1898, xxiv., 460-1 ; Proo. Madras 
Board Bev., Oct. 1894, No. 712; Nov. 1897, No. 914; 1899, No. 618; Aug. 
1904, No. 906; Morris, Gant. Lect., l.c. 1898, Kew Bull, 1898, 

1-15 ; R.E.P., Comm. Giro., 1897, No. 8 ; 1901, No. 4 ; Bept. Bot. Oard. NiU 
giri Mills, 1902, 8 ; 1902-3, 9-12 ; 1903-4, 5-8 ; Imp. Inst. Tech. Bepts., 1903, 
147-8 ; Tschirch, l.c. 1906, ii., 1006-7 ; Bubber Expcr. in Bombay, in Agri. 
Journ. Ind., 1907, ii., pt, i., 80-1 ; Wright, Bubber Cult, in Brit. Empire, 1907, 
21-2 ; Wright, Cocoa, 1907, 79.] 

Parameria glanduUfera, Benth. ApooYKAOE.aE. The Talaing Milk Creeper. A 
lai’ge climbing evergreen shrub of the borders of tidal forests on the sea coasts 
of Tenasserim and the Andaman Islands. It is known as talaingzok in Burma, 
It would appear to have sometimes been confused with wuioauMurla etiuHft. 
The milk is obtained by a somewhat destructive method of cutting the stem 
into short lengths, and allowing the milk to drain into vessels containing water 
at a temperature of 104° to 122° E. On agitation the milk coagulates. The 
plant may be propagated by cuttings with great facility. The yield seems to 
be remarkably high and the rubber of fair quality, perhaps equal to that of 
xn-eiis clastiea. Hooper {Bept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 6) gives 
the analyses of three samples examined. They contained 92*39, 95*1 and 96*7 
per cent, of caoutchouc. A sample from the Andaman Islands he found [l.c. 
1906-6, 26) contained 92*6 per cent, of caoutchouc, 6*4 per cent, resin and 
1*0 per cent. ash. In spite, therefore, of all that has been said to the con- 
trary, this source of rubber seems worthy of more careful consideration than 
has as yet been meted out to it, and it seems probable that some cheaper 
and more economical process of collection might be devised than that practised 
at present, while the cost may be brought within permissible commercial 
limits.'. ■ ■ 

In this connection it may be added that the percentage of ash is an important 
factor in determining the values of rubbers. The following average returns 
may, therefore, be of interest Para rubber, 1 to 2*5 per cent, ash; Ceararubber, 
2 to 3 per cent, ash; Assam rubber, 4 to 6 per cent, ash; Parameria rubber, 
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6-4 per ceiat. ash in dry rubbers. [Of. Wright, jBtt&6er Cult, in Brit. Bmp ire, 

1907, 28.] 

Rhynchodia Wallichii, Benth. ; Apocynaoe^. A lofty ever^een climbor of 
tho Sikkim Himalaya at altitudes of 2,500 feet, also met with in Assam, Sylhot 
and Burma. Attention has recently been directed to this plant as a new soureti 
of rubber by Mr. Hearsey of the Forest Service, Burma. A sample of tho rubber 
was furnished in August 1903 by the Reporter on Economic Products to Prof. 

W. R. Dunstan for examination. The report, dated May 1904, shows tho 
rubber to contain 89-0 per cent, caoutchouc, 6*7 per cent, resin, 4-3 per cent, 
dirt, and 0-51 per cent, ash (included in the dirt). It is thus of good quality, 
but .about 1'5 per cent, of the caoutchouc was insoluble in the usual solvents. 

The brokers’ report on the sample was to the effect that, at present prices, it yai,].uion 
would realise 3s. 6d. per lb. Dunstan then adds that if supplied of similar S' 
quality to the sample examined, it would always sell readily. 

Sapium biglandulosum, Muell. ; Euphobbiageje. Yields Colombian Scrap or 
Virgen Rubber from British Guiana and also Bolivian Rubber. [Of. Kevi Mua. 

Guide, 1907, 189.] 

Btceola elastica, ffoxt., and U. eseulenta, Benth. {CJuwannesia esculenta, A. DO.) ; d.e.P, 
Apocy-tstaoe.®. These climbing slirubs yield caoutchouc of good cjuality. Tho 301-3. 
former occurs in Malacca and Penang and the latter in Burma ; common all, 
over Pegu and met with in Martaban and Tavoy. It is known as hye.tpanng 
(Burma) and tophet (Karen). 

This rubber appears to have been first described by Dr. Thomson in 1858, 
subsequently by Mason (1860), and in 1874 Strettell wrote a special illustrated 
pamphlet on the subject {The Caoutchouc obtained from Ohavannesia esculenta). 

Sir W. T. Thiselton-Dyer, as in the case of all the other rubber-yielding plants, 

contributed largely towards the development of our knowledge of the present 

species, The Forest Administration Beports of Burma contain, almost yearly, 

numerous brief references to it and its rubber. In 1897-8, for example, mention Burma Supply. 

is made of 2,342 plants being in the Palon and Kimpadi Plantations of Rangoon, 

which were started in 1874. Perkin {Oirc. B.B.O. Ceylon, 1899, 162) observes 

that “ the latex from the thin stems, such as bear the leaves or have recently 

shed them, forms a sticky substance when moulded between the finger and 

thumb. The plant resembles castuioa in this respect. The latex both from 

the pith and the cortex of the young stem is sticky, hence it looks as if the true 

caoutchouc is only formed in the secondary bast.” Manson (Z.o., reprinted as 

Comm. Oirc., 1901, No. 4, 12) gives many useful particulars. . 

In the Proceedings of the Government of India {Forests, June 1904, No. 6, 

18-9) a collection of official communications has been brought together, 
extending from May 1903 to January 1904, that gives the most recent ex- 
perience and results in tapping the xrvveoia plants in the special plantations BosuH.;?. 
of this species. They can hardly be regarded as conclusive, though highly 
instructive. On March 21-5, 1900, 469 creepers were tapped, each with 
thirteen cuts, and the yield came to 11-454 lb., which was not w-oighod till 
April 20, 1903. This cost Rs. 29, or Bs. 2-63 per pound. The second tapping 
took place on December 14-24, 1900, of 608 creepers, each receiving 30 cuts 
and yielding 9-863 lb. of rubber, which was weighed on January 26, 1901, and 
estimated to have cost Rs. 61-4 or Rs. 6-20 per lb. The writer of the report 
accordingly comes to the “ conclusion that the cost of collection of the rubber 
of Ohavannesia is prohibitive, and that no profitable industry can ever bo 
developed in connection with it.” But as if to show that the experiments con- indigenoua 
ducted and the conclusions drawn from these cannot be regarded as final, he Troduftion. 
adds that in the Mon Valley in Minbu district the monopoly of collecting rubber 
from Ohavannesia is sold annually by auction for Rs. 260, It is thus clear 
that better results can be and are obtained than in the special plantation of 
this plant near Rangoon. Subsequent experiments seem to show that tho 
tappings mentioned are not necessarily conclusive of what can be done at tho 
■■plantation.' 

Dunstan, reporting in May 190,3 on samples of this rubber, funiishod Valuation, 
to him for that purpose, observes tliat this plant yields “ a rubber whi<;h 
promises to be of some commercial importance, especially if it can bo for- 
warded in large consignments of the qxiality represented by tho sample now 
reported on.” The analysis showed caontchono 81*8 per cent,, resin 7-5 per 
cent., dirt 10-7 per cent., and ash (included in dirt) 1-8 per cent., calculated on 
dry rubber. The commercial experts consulted compared the rubber with 
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Tonquin, and gave its valuation at 2s. to 2s. Id. per lb. Dunstan then adds, 
“ This material is evidently deserving of further attention.” The Agricultural 
Ledger (1903, No. 10) gives the residts of additional chemical investigations 
conducted by Leather, as also a note by Mr. S. Garr, Deputy Conservator of 
.lh;)rests, in which the methods of collection of the latex are described. 

Subsequent samples wore forwarded to the Imperial Institute for examination. 
It was reported that three contained so high a percentage of resin as to throw 
doubts on their being correctly determined botanically. The others sliowed a 
liigh poreentage of good caoutchouc, and were valued in 1904 at from 3s. 
to 4s. a lb. [Cy. Morris, Cant. Lect,, l.c., 1898, 1Q2 ; Bull. Imp. Sopt. 

29, 1904, 156-9 j Wright, Bubber Cult, in Brit. Empire, 1%Q1, 28-9.] 

Willoughbeia edulis, Roxb. ; AnooTisrAOEiE. The thitchanhiwe, possibly also 
tiilamgno of Burma, and the lati-am of Bengal, is an immense climber mot 
with in the forests of Assam, Sylhet, Cachar, Chittagong, Pegu, and Martaban. 
It yields a large edible fruit, which from a general resemblance to the mango 
has suggested the name “ climbing mango.” At one time high expectations 
were entertained regarding iriiionj/hbei€i rubber. It has since transjpired that 
much of tlie rubber in question will have to be transferred to other genera, 
and that so far as the Indian species is concerned { i»'. eiiniis), it must be iro 
longer considered as a caoutchouc-yielding plant. Recent investigations con- 
ducted by Dunstan have shown, for example, that the very high percentage 
of resin (in some samples 84-6 per cent, with only 10 -8 per cent, caoutchoiie) 
necessarily exclude it from consideration as a rubber. [<7/. Wright, l.o. 29.] 

Trade in India-rubber and Caoutchouc Manufactures. — Siicli 
Xsarticulars (p. 654) as can be procured regarding the production 
of caoutcliouc in India have been given. It remains to exhibit very 
briefly the traffic in rubber manufactures. There are no local (Indian) 
manufactures, so that the supplies of goods are drawn exclusively 
from foreign countries. In 1876-7 the imports of raw caoutchouc and 
of india-rubber manufactures collectively were valued at Bs. 1,27,759 ; 
twenty-five years later (1900-1) they came to Bs. 6,05,594 ; in 1903-4 to 
Bs. 7,03,003 ; in 1905-6 to Bs. 7,78,905 ; and in 1906-7, Bs. 10,04,782. 

It may be here added that the imports into Great Britain during 1902 
came to 419,375 cwt., valued at £5,180,262, and in 1906, 607,077 cwt., 
valued at £9,966,620. Of the last-mentioned amount Brazil alone con- 
tributed 263,918 cwt., and the total from British Possessions was 90,453 
cwt. The exports equal about one-half the supply (330,262 cwt. in 1906) — 
the country which takes the largest amount being the United States 
(126,969 cwt. in 1906). 

INDIGOPERA (INDIGO), the Dye-yielding- Species.— A 

genus of LEGUMmosiE which comprises some 300 species, distributed 
throughout the tropical and warm temperate regions of the globe — India 
having about 40. Western India may be described as the headf|uarters 
of the species, so far as India is concerned, 25 (thus fully half) being peculiar 
to that Presidency. On the other hand, on the eastern side of India (the 
provinces of Bengal, Assam and Burma) there is a marked decrease in 
the number of species but a visible increase in the prevalence of those that 
are 2 net with. It is possible, moreover, that many more species afford 
indigo than those specially cultivated for the dye. Accordingly, culti- 
vation of richer dye-yielding stocks has been urged as one of the most 
rational methods of improvement. [67- Watt, Anal. Trade and Comm, 
of Ind., Madras, 1899, 4.] This is of supreme moment in the crisis that 
has overtaken the industry. Brain and Baker {Notes on Indigofera, 
Journ. Bot., 1902, sd., 60-7, 136-44) have furnished a very instructive 
paper, which has already proved of the greatest practical value. So also 
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Hatal-Java Plant 
Leake {The Localization of the Indigo-producing Substance in Indigo-yielding 
Plants, Journ. Eoy. Ilort. Soo., 1905, xxix., pts. 1-3 ; Annals of Botany, 

1905, xix., 297-310) Las devoted mucli attention to tlie selection of stock, 
and the practical results to be attained tliereby. Space cannot be afforded 
hero to do more than review very briefly the salient features of these and 
other special studies. This will be attempted while following the usual 
rule of treatment in alphabetical sequence of scientific names : — 

Indigofera Anil, Unn. ; Mant. Ph, 1771, 272 ; Prain and Baker, l.c. 137-40. 

This South American sj^ecies is grown in Burma, Eastern Indo-China and Southei'n 
t’iiina, but never, so far as we now rmderstand, in India proper. Moreover, 
there would appear to be three very distinct varieties (or perhaps more coi’rectly 
distinct species, closely allied to Jr. Anil) that have to be dealt with in this position. 

These are : — 

(a) 1. truxillensis, H.B.K. ; J. tinctoria, var. oUgopJiylla, DC. An American 
species and very common plant. It apparently was the form chiefly cultivated 
in the West Indies dui-ing Sloane’s time, and is the vdld indigo of West Indian 
writers. (/S) I. Anil, Unn., uar. polyphylla, 00.,- I. auffruticoaa, Miller, Gard. Ditit., 

1768 (ed. viii.), No. 2. This is the cultivated plant — Xivhqvilitl pitzahaa of 
Hernandez {Nova. PI. Hist., 1651, 108), the wild form of which is the x. gwtUnutiu, 

Liman (non Unn.). (7) I. Anil, Unn,, uar. orthocarpa, DC. 

I. argentea, Burm. {non Unn.), PI. Ind., 1768, 171, an Indian plant that is quite 
distinct from x. ttntienrata. though often confused with it. 

I, arrecta, Hoohst. {Schimp., Herb. Abyss. PL, n. 1923, non Benth), in INatal-Java. 
Richard, PL Abyss., i., 184. The Natal- Java Indigo. This is the well-known 
degendeg {deh indig) of Abyssinia and the chief indigo-producing species of Africa 
outside the ai*ea occupied by x. firtu-tiiatn. It is now largely cultivated in Java 
under the name of Natal Indigo. Of Java, Prain (in a letter to Barber) says, 

“ In the beginning only x. Uimtovla, probably introduced from India or Ceylon, 

was grown. This, however, towards the end of the seventeenth century, was 

replaced by X. swnatrunn, which held its ground for a considerable time. In 

the West Indies and Brazil the cultivation began with x. otnuatranrt, which was 

imported as ‘ Brazil Indigo. ’ Later on, however, this plant was displaced by 

a native species x. t)'tt.riiic}iNin, which soon was supplanted by another and better 

native species, x. A ttU. This species, x. AnU, has spread all over the world 

and is even now the most widely grown of the dye-yielding indigoes ; when it 

reached Java it displaced x. sntnntrnnn. In the West Indies x. Atiii finally History. 

met with a formidable rival in x. (/nati mnictisin and in course of time the latter, Discovery. 

being recognised as a superior kind, was adopted in Java to the exclusion of x. .-i nil. Superior stock. 

More recently in Java x. r/uuti ninie.n»iah.aB been found to be less valuable than 

X. avvcf ta, and the latter has practically taken its place. The historical aspect 

of the subject therefore indicates the advisability of at least giving a trial to 

X. arvecta in Madras. It does not, of course, follow that the plant will thrive, 

but if it does, it seems clear that it is the host species to grow. In Bihar, whore 

it has been carefully tried, there are objections to the plant which it is hoped may 

bo overcome ; l)ut in Lower Bengal it thrives much better than x. sutnatnunn. 

The advantages of tlio plant are twofold. It gives much more leaf, being 
a much larger plant, and it is stated by those interested in the preparation of 
indigo to give a higher percentage of dye from the same weight of leaf.” 

The objections to which Prain refers have been ably dealt with by Leake. 

The plant was found to germinate so imperfectly as to render its cultivation un- 
profitable . It has the same defect as clover, namely, the seed-coat is very hard 
(Bloxam and Leake, Acc. Research Work in Indigo, 1906, 33). What is, therefore, 
required is a machine that will scratch the Beed.-coat and thus facilitate germina- 
tion. Recently in the public press of India it has become customary to read of 
“ Natal-Java seed scarified and ready for sowing” (see p. 671). Bergtheil {A.nn. Soarilied Seed. 
Rept. Imp. Dept. Agri., app., 1904-5) observes that the Java plant contains more 
potential colouring matter than do any of the plants ordinarily cultivated in 
Jiihar. Mr. H, A. Bailey, who visited Java in 1899 on behalf of the Indigo Im- 
provements Syndicate, was apparently the first person who pointedly directed 
the attention of Indian planters to this stock. E. M. Coventry furnishes retxirns Perceutages. 
which would seem to justify the opinion that the Java plant shows an increase of improvoment, 

36 per cent, in the amount of green plant cut per acre and of 45 per cent, increase 
in vat produce, over the ordinary plant of the United Provinces. 
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I. artioulata, Gouan, lUmt., 1773, 49. This is 1. argentea, Linn., Mant. PI., 

11., 273, non Burm. ; I, spicata, Forsk. ; I, ccsrulea, Boxb. Is the plant which 
yields much of the indigo of Arabia and Egypt, still sometimes met with in 
Western India and as far to the east as Bandelkhand and the Kistna highlands. 
Was formerly the species most largely grown in the Bomba,y Presidency, but 
nowadays is only occasionally seen under cultivation in Rajputana and Sind. 
T‘rain says that in the time of Roxburgh and Hamilton (1803-14) the Egyptian 
indigo still survived as an Indian species (probably escaped from cultivation) in 
Bihar, but now it seems to have quite disappeared from that region. 

I. longeraeemosa, BoMn, Herb. ; Baillon, in Bull. 8oc. Linn. Paris, 1883, pt. 

1., 399 ,- Prain and Baker, l.c. 144. In the letter by Praia, to which reference 
has already been made, there occurs the following passage : — “In Madagascar and 
Zanisibar there is a species — x. longerttcetitosa, very distinct both from x. timi- 
tovia and from X. Humatratta — that is valued by the people of these islands 
beyond all the other species they grow, and they grow the following (o) and 
cMefly X. Ana, (b) less often x.ttnetoHa, (c) occasionally x. sumati’anu, and (d), 
in the highlands of Madagascar, x. am'eeta." Prain then adds that as long ago as 
1875-G, Col. Beddome found this very species both in Travancore and Timievelly, 
and subsequently it was found by Lawson in Travancore. 

L tinctoria, Linn., Sp. PI., 1753, 751. Prain and Baker establish two chief 
varieties of this species with several very distinct cultivated states under 
these, some of which may have to be viewed as worthy of distinct specific 
positions. The following abstract may be regarded as setting forth the salient 
points ; — 

(a) uctK macrocarpa, DG. The special forms of this are : — 

The Wild Plaitt, apparently imknown to Linneeus or De Candolle. It was 
found in Nubia by Kotschyin 1841, and specimens which agree with it in every 
essential have also been found in Central India. Regarded as a distinct species 
its name would be x. xserau, Vaihe. [Of. Duthie, FI. Upper Gang. Plain,^ i., 256.] 

The Southern or Madras and Ceylon cultivated stock. This is the 
plant dealt with by Linnaeus in his Flora Zeylanica, and by Burmann in his Flora 
Indica. This particular form would thus appear to have been early cultivated in 
Southern India, though recently it has very possibly been completely displaced 
hyr. sttntatrana. “ It was and Still is the X. Hnetoria of the Cultivators in the 
Dutch Indies, where, however, the species is not now much in favour. Specimens 
of this form, evidently feral after escape, have been communicated from many 
places both within and beyond the limits of the area where it now is, or formerly 
has been in cultivation.” Prain and Baker, froin whom the above has been 
derived, add that they have seen specimens of this particular plant from the 
Philippine Islands ; from North Queensland ; from the Laccadives, where it is 
described as forming thickets that cover a great portion of Kadamum Island ; 
finally from Merwara in Rajputana, where it is not, and probably never has 
been cultivated. It is a wild plant in Merwara, growing by the sides of ravines, 
and bears the vernacular name of jinjini. 

The Northern Cultivated Form. — This is largely in use in Northern India 
from Bihar and Tirhut westward by north to the Panjab, where its area meets 
that in which some form of x. avaeuteu is grown, and southward to the Circars, 
whore x. tinctoria occurs. This, throughout the area specified, is the plant 
known as nil, and is the form to which the name x. tinctoria is applied. “It 
is not exactly what Linnseus meant by x. tinctoria : it is, however, precisely 
what Gaertner intended by x. anmatrana, and what Lamarck has figured as 
X. intiica, but not the same thing as the old x. inaica of Miller, which is 
X. irirsnta, t.” (Prain and Baker, l.c. 66). In the Annual Report of the Royal 
Botanic Gardens, Calcutta, for 1901-2, it is observed that while the Dutch held 
possession of Malabar this indigo plant, “ apparently derived from the Eastern 
Malaya, came into use there.” Praia (in the letter above mentioned) observes ; 
“ About that time, 1686, there was cultivated in Malabar a different plant, i. 
Hinnatrana, which seems to have been introduced a little later (whether from 
Malabar or directly from the Malaya cannot be traced) into Bengal, where prior 
to its introduction, indigo was not grown at all. This plant, which generally 
passes under the name of x. tinctoria, although it is not precisely the same as 
the true plant of that name, has now spread gradually westward and has driven 
out almost completely the cultivation of the Egyptian indigo.” “ But what has 
happened in Northern India has also happened more recently in Madras.” “ This 
is all the more remarkable, because in. sSil the older collections, such as those of 
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Wight, Stocks, Law and G. Thomson, T. »uniatran€i was reported only from 
Malabar and the Konkan, the Coromandel plaait being always i. tinctovia proper.” 

It is also the form of I. tinctorUi that was introdxiced from the East into 

the West Indies, and is the i. tinvtorin of Lunan, If, therefore, it be deemed 

nocossary to give this plant a separate name and to remove it from being 

one of the cultivated states of i, tinctoria, Linn., then it will have to be 

called f. nutnatranti, Qaertn. In addition to India it also occurs in tropical Tropical Africa, 

Africa and Formosa. It may be distinguished .from the southern, form by 

its leaflets, which are larger and ovate-oblong or oblong, instead of oboyate 

or suborbicular. The pods are also (in i. suntutt'ana) shorter, thicker, and 

blunter at the apex, and are usually more numerous and straighter than 

in the Madras form (Duthie, l.c. 255). Leake has devoted much careful 

study to the cultivated races of this plant in relation to temperature and 

rainfall. His conclusions regarding the seed sixpply will richly repay careful 

perusal. 

(/3) uar. braehycarpa, DG. This form has been sent from Guatemala, Central a 
America, Peru, etc. It is apparently not met with in India. 

Other Indigo^yielding Plants . — The Indigo of modern commerce is History, 
thus obtained from one or other of the species of Itidif/ofera discussed 
above. But species of Indigofera are distributed throughout the tropical 
regions of the globe (both in the Old and New Worlds) with Africa as their 
headquarters. And in addition to the Indigoferas several widely different 
plants yield the self-same substance chemically. Hence, for many 
ages, the dye prepared from these has borne a synonymous name in most 
tongues, and to such an extent has this been the case that it is im- 
possible to say for certain whether the nild of the classic authors of India jrfia. 
denoted the self-same plant which yields the dye of that name in modern 
commerce. The word nild simply means dark-blue colour, and is practi- 
cally synonymous with Mia (black). It is often used adjectivally, such 
as in nilgao (the blue bull), nilo'pala (the blue stone or lapis- lazuli), 
mlamani (the sapphire) and nilufar (the blue water-lily). Nila carries, 
too, the abstract “ darkness,” and only becomes a substantive to denote 
the dye-yielding species of Indigofera at a comparatively recent date. 

Anil comes from the Arabic al-nil through the Portuguese, and should M%i. 
have been written annil. 

The woad of the early European authors {Isatis tinctorla) is grown Woad. 
to-day in Centra Asia and has been so for ages past — a region where no 
species of Indigofera has been known to be grown (or possibly could be 
grown) as a source of indigo. The Sanskrit people may accordingly have 
first made acquaintance with the indigo of Indigofera in India itself, and 
it is just possible that their nild may have originally been the woad, which 
with the ancient Britons was used, like the indigo of the American 
Indians, to dye the skin and hair. Complex and difficult though the 
art of dyeing "with Indigo may be, it is thus more intimately associated 
with the early human race than any other known dye or pigment, 

.And in India it would appear that a far larger number of plants are various 
regularly resorted to as sources of this dye than is the case with almost i^idigoea. 
any other country in the world. In addition to Isatis met with on the 
)iorth- west alpine tracts and Afghanistan, mention has, for example, to 
be made of the rum of Assam and Central China {StrobUnnthes fiaect- 
difoUus, p. 1051) ; of the ryom {Marsdehia tincUnda, p. 774), found 
in the north-eastern tracts, a plant closely allied to the original indigo 
plant of Java ; of an indigo plant {Tephrosia ptitpurea) well known 
in Bombay and Rajputana and closely allied to one of the indigoes of the 
Niger and Egypt; of the Nerium or pala indigoes {WrightUt tinctorial 
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p. 1 131) of Soiitli India, tlie plant wMcIl would appear to Lave been used prior 
to tlie introduction of tbe species of Indigo f era ; of tbe indigoes of Burma 
(suoli as Gymnema tingens) ; of Gocbin-China {Sjnlmithes Uncto-ria) ; 
and of North China and Siberia {JPoT/yyommi tinctorium). These and 
many others are plants which have been, or are being, used as sources of 
this particular dye in some parts of India. Is it to be wondered at, 
therefore, that the early records of the industry leave on the mind of the 
student the suspicion that the plant used in early times was, in all pro- 
bability, not always the indigo of to-day ? Not only has the modern 
Area Slutted. industry shifted from Agra and Gujarat to Bengal, but the plant grown 
has been changed completely. [0/. Joret, Les PI. dans U Antiq., etc., 1904, 
ii., 271, 345-6.] 

It may serve a useful purpose to quote in some detail and in 
sequence of date a few of the more instructive accounts of the indigo 
industry of India. It is thus contemplated to concentrate attention 
on the Indian issues, and if possible to exemplify from past historic 
records and scientific experience the directions of possible economy and 
improvement. 

Historic Kecords of Indigo. — Periplus of the Erythrcean Sea (80 a.d.) 
(McCrindle, transL, 17, 109) speaks of indigo as exported from Barbarikon, 
a Skythian town on the Indus and the port for the metropolis — Minnagar. 
Marco Polo (1298) gives a grotesque, though accmate, account of the Native 
Cultivation in indigo industry as seen by him at Coilum (Quilon). “ It is made of a certain 

Bombay. herb which is gathered, and (after the roots have been removed) is put into great 

vessels upon which they pour water and then leave it till the whole of the plant is 
decomposed. They then put this liquid in the sun, which is tremendously hot 
there, so that it boils and coagulates, and becomes such as we see it. (They then 
divide it into pieces of four ounces each, and in that form it is exported to our 
parts).” Athanasius Nikitin (1468) (a Russian traveller) speaks of Kanbat (Cam- 
bay) where the indigo grows. Vasco da Gama (1498), Varthdma (1503), and 
Barbosa (1516), who all visited Gujarat and the west coast of Bombay, make no 
mention of indigo, from which circumstance it may be inferred to have been a 
comparatively unimportant industry. Garcia de Orta (1563), however, gives a 
short account of its cultivation and manufacture in Western India. He calls it 
the Anil of the Arabs and Turks, the gdU and nil of Gujarat, aird remarks that 
it is tested for piirity by burning, when there should be no sand in the residue, 
and by being so light that it may float on water. Acosta (Tract, de las Drogas, 
1578, 406) describes the Anil of Gujarat. Barrett (1584) mentions indigo from 
Zindi and Cambaia. It is not apparently referred to in Baber’s Memoirs, 1519- 
25, and is but mentioned in the Ain-i-AMari, 1590 (Gladwin, transl., ii., 28, 41), 
Agra, as produced at Agra. Linschoten ( Voy. E. Ind., 1598, i., 61-2; ii., 91) speaks of 

“A nnil ” or indigo as it “ groweth only in Cambaia and is there prepared and made 
ready, and from thence carried throughout the whole world.” So again, he says, 
'''' Annil or indigo by the Guserates is called gali, by others nil', it is a costly 
colour and much caryed and trafiqued into Portingall: it groweth in India in 
the kingdom of Cambaia : the hearbe is very like rosemary, and is sowed like 
other hearbes, and when the season serveth is pulled and dryed and then made 
wette and beaten, and so certain dayes after dryed againe and then prepared.” (In 
passing it may be here pointed out that the passage just quoted implies that at 
the time Linschoten wrote, the dry-leaf process was pursued in Gujarat.) 
Indication of Francois Pyrard (Voy.E. Ind. (ed. Hakl, Soc.), 1601-10, ii., 359, etc.) repeats 

Indigofera. the accoimt given by Linschoten. In The First Letter Book of the East India 

Company, ^ 1605-6, Birdwood and Foster quote a letter of instructions to pur- 
chase Indieo of Lahar (Lahore), Serchis (Sarkhej, 5 miles S.W. of Ahmedabad) 
Finch’s and Belondri (? Ballabi, a village 20 miles from Bhavanagar). Fiixcli (Travels 

Account. India, in Purchaa' Pilgrimea, 1607, i., 429) affords the fust definite conception 

of the indigo industry of India, or rather of Agra and Fatohpur Sikri, and 
from him perhaps dates the conception of the plant being an Indigofera : — 
“ The herb Nill, groweth in form not much unlike Cives or Cich-pease, having a 
small leafe like that of Sena, but shorter and broader, and set on a very short 
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foot-stalke, the branches hard and of a woodie substance like unto broome. It 
usually groweth not above a yard high, and with a stalke at the biggest (which 
is at the third yeare) not much exceeding a man’s thumbe. The seed is included 
in a small rotmd codde about an inch long, resembling J’trmgrrcecwm, save that it 
is more blunt at both ends, as if it had been cut off with a loiife. It carryeth a 
small flower like that of Heart’s-ease, the seed is ripe in November, and then 
gathered. The herb once soAvne dureth three years, bemg cut every year in Grows for Three 
August and September after the raines. That of one yeere is tender and thei’eof Years, 
is made Notee, which is a weighty reddish JViZTsinking in water, not come to his 
perfection : that of the second yeei’e is rich, and called Gyeree, very light and of a 
perfect violet colour, swinxming on the water : in the third yeere the' herb is de- 
clining and. this Mill is called Gatteld, being a weightie blackish Nill, the worst 
of the three. This herbe being cut the month aforesaid, is east into a long cistern, 
where it is pressed down with many stones, and then filled wnth water till it be 
covered, which so remaineth for certain dayes, till the substance of the herbe be 
gone into the water. Then they let the water forth into another round cistern 
in the midst of which is another small cistern or center : this water being thus 
drawn forth, they labom* with great staves, like batter or white starch, and then Beating the 
let it settle, scumming off the clear water on the toppe : then labouring it afresh, Liquid, 
and let it settle again, drawing forth the clear water, doing this oft, till nothing 
but a thick stubstance remaine : which they take forth and spread on cloth, to 
dry in the sunne : and being a little hardened, they take it in their hands and 
xnaking small balls, lay them on the sand to dry (for any other thing would drink Balls di-iod in' the 
up the colour), this is the cause of the sandy foot. So if rain fall, it loseth his 
colour and glosse and is called AUad. Some deceitfully will take of the herbe 
of all three crops, andsteepe them altogether, hard to be discerned, very knavishly. 

Four things are required in Nill : a pure graine, a violet colour, his glosse in tho 
Sunne, and that it be dry and light, so that swimming in the water, or burning 
in the fire, it cast forth a pure light violet vapour, leaving a few ashes.” 

Sir Thomas Roe {Embassy to the Court of the Great Mogul, 1616, i., 270) speaks 
of the rise in price of Agra indigo and of the sales being effected under churls (o^^ Accouat, 
fardles). The churl of Biana indigo has been computed as being equal to six 
matinds. Of the same year, Foster (JS7./. O'. Letters, iv., 241) records the following 
curious passage : — Indigo is made thus. In the prime June they sow it, which 
the rains bring up about the prime September : this they cut and it is called 
Newty, and is a good sort. Next year it sprouts again in the prime August, 
which they cut and is the best indigo, called J erry. Two months after it sprouts 
again, which they cut and thereof they make the worst sort ; and afterwards 
they let it grow to seed and sow again. Being cut, they steep it 24 hours in a 
cistern of water ; then they draw it into another cistern, where men beat it six oil mixed with 
hours forcibly with their hands till it become blue, mixing therewith a little oil ; Indigo, 
then, having stood another day, they draw off the water and there resteth settled 
at tho bottom pure indigo (which some to falsify mix with dirt and sand) ; which 
they dry by degrees, first in cloths till the water be sunk from it and it be curdled ; 
afterwards they dry it in round gobbets.” 

Here we have a distinct reference to the indigo plant having been grown for 
two or three years without being uprooted or re-sown. H. A. Bailey of Btawah 
describes the system that exists to-day in Shahabad, which in some respects 
resembles tho old method {E.I.G., l.c. iv., 366), This system has long since been 
abandoned in the indigo districts proper, the change possibly denoting now stock, 
when that system was unnecessary. The '"’'Newty ” crop is doubtless tho Notee ” « Newly ” and 
of Finch, both words being probably derived from naudha (the young plant); Jerry" Crops, 
and Jerry ” being the Gyeree'^ of Finch, both words doubtless being derived 
from jari, which wo\fid mean “sprouting from the root” {far). With the change 
in the system of cultivation both these terms have become disused and forgotten. 

Mandelslo {Travels, hxO]e&Tins,Hi8t.Mmcovy,etc., 1638, 83-4) gives a most curious 

account of the cultivation and manufacture of indigo in Gujarat (Ahmeda- 

bad) which (as with Linschoten’s account above) involves acceptance of belief 

that the method of manufacture pursued was that known as the Dry-loaf. His Liy-leal. 

description of the flower being like that of a thistle was either a mistake (tho plant 

being confused by Mandelslo with Oarthamm) or the plant used at that time was 

not Indigofera. The former seems the more plausible explanation. The passage MandoMo’s 

may be usefully quoted iu full : — “ The bestindico m the world comes from about • 

Amadabatb from a village called Ghirchees, Tvhenoe it derives the name. The 

jierh of which they makp it is like that of yeUoty Parsnip, but'^shorter, and more 
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bitter, sprouting forth into brauiches like a Reed, and growing in kind years, 
six or seven foot high : the Mower is like that of a thistle, and the seed like that 
oi Femi-greeh. It is sown in June and cut in November and December. It is 
sown but once in three years, and the first year the leaves are cut off within a 
foot of the ground. The stalks are taken away, and the leaves are set adrying 
in the Sun, and that done, they are set asoaking, for four or five dayes, in a stone- 
tffuigh, containing about six or seven foot water,' which is ever and anon stirred, 
till such time as the water hath suckt out the colour and virtue of the herb. 
That done, they let out the water into another trough, where they suffer it to 
settle for one night. The next day, all the water is taken away, and what is left 
in the bottom of the trough is strained through a coarse cloath, and is set adrying 
Adulteration. in the Sun. And this is the best Indico ; but the country people adulterate it, 
by mixing therewith a certain earth of the same colour. And whereas the good- 
Mixed ivitli Oil. uess of this Drug is discovered by its lightness, they have the cunning to put a 
little Oyle into it, to make it swim upon the water.” 
notation. “ The second year, the stalk which was left the year before shoots forth 

other leaves, but they are not so good as those of the first. Yet is this preferred 
before Qyng&y, that is, wild Indico. It is also the second year that they suffer 
some part of it to grow up to seed. That of the third year is not good, 
and consequently not sought after by foreign Merchants, but is employed 
by the inhabitants of the country in the dyeing of their Cloaths. The best 
Indico is almost of a violet colour, and hath somewhat of its smell, when 
burned. The Indosthana call it Anil ; and after it hath been in the ground 
three years, they suffer the Land to lye fallow for one year ere they sow it 
again.” 

Terry’s Account. Terry says of Gujarat in 1622, “ The indico we bring thence is good, and 
a rich commodity. It is there made of leaves not bigger than those of our 
Gooseberry bushes, and the shrubs that bear those leaves are about their bigness. 
These leaves they slip off from the small branches of those bushes, which grow 
with round and full heads without prickles. The leaves thus stripped off, 
are laid in great heaps together certain days till they have been in a hot 
sweat ; then are they removed and put into very great and deep Vessels fill’d 
with sufficient quantity of water to steep them in, where they leave their blue 
tmcture with their substance ; this done, the water is drained out into other 
Built VatB. exceedingly broad, but very shallow Vessels or Vats, made of Plaister (like to that 
we call Plaister of Paris) which will keep in all the Liquor till the hot Sun in short 


time extracts the moisture from it ; and then what remains in the bottoms, is a 
Cream about one quarter of an inch thick, which suddenly becomes hard and dry, 
and that is our Indico, the best sort whereof comes from Biana, near unto Agra, 
and a coarser sort is made at Girheeae, not far from Amadamaz ; about which two 
places, are a very great number of those shrubs planted, which bear those leaves.” 
Could the plant have been Indigofcra t The passage is taken from Petro Della 
Valle [Travels (od. Hakl. Soc.), 1665, 367). Francis Bernier [Travels, 1656, 28.3) 
Tavernier’s makes mention of the Anil or Indico of Delhi. Tavernier [Travels, 1670 

Account. (ed. Ball), ii., 8-12) of all the early European authors gives perhaps the 

most detailed and accurate account. He discusses the production in Gujarat 
(Sharkej, Ahmedabad, Surat, and Broach), of Gblconda, of Agra (Biana, Indoua 
and Corsa) and of Bengal. He then adds that the Dutch Company convey the 
Bengal ludigo, Bengal dye to Masulipatam, and that the Bengal and Gujarat mdigoes can be 
purchased at 30 per cent, less than that of Agra. The reference to a Bengal 
indigo at the date in question is certainly remarkable. His account is too lengthy 
for quotation, but it will richly repay perusal. He describes the steeping vats, 
Hove’s Account the use of oil, and the drying in the sun discussed by other travellers. Hove 
[Tours in Gujerat, etc., 1787, 107-8) gives full particulars of several planta- 
tions visited by him. The plant, he says, was usually sown in the beginning 
of the rains and suffered to grow for two seasons. The first crop is cut at the end 
of the rains and the last about March or April. So late as 1820 we read of indigo 
planting having existed in Gujarat, and a number of xmused pits near old villages 
and among the buried cities of the Satpuda moxmtains bear silent testimony'^ to 
A^oMunif former important industry of indigo manufacture. Rheede [Hort. Mai., 1678, 

‘ i., 101-2, t. 54 ; ix,, t. 30) gives a brief account of the indigo industry of the 

Malabar coast and furnishes two pictures, which thus leave no doubt that the 
plant or plants to which he alludes were species of Indigofera. Sir W. Hedges, 
during his agency of Bengal, wtote a diary, 1681, which deals with his tours 
of inspection through Hughli, Malda, Dacca, Balasore, etc,, and discusses the 
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articles of inercliandise there met with. It is noteworthy that he makes no 
mention of Indigo. We are thus led to believe the cultivation and manufacture 
of indigo, which in time became one of the most important of Bengal industries, 
could not have existed in the districts visited by Hedges. But we learn it was 
established in Tirhut originally by the Dutch, for we read of their having owned 
iihe Singia concern in 1791. It would seem, however, from Tavernier’s allusion 
to Bengal indigo that a Native industry had existed a little earlier. But shortly 
after Hedges’ report a change was effected, owing to a Resolution of the Directors 
of the East India Company. European planters were brought from the West 
Indies to Bengal to undertake the cultivation of indigo. In 1790 indigo factories 
were accordingly established in Jessore. Hardly, however, had the industry 
been thus organised when it was ruined, for we read in Sir W. W. Hunter’s 
Imperial Gazetteer of India that “ English indigo planters have forsaken the 
districts of Hughli, the 24-Parganas, Dacca Fairdpur, Rangpur, and Pabna, 
now dotted with the sites of ruined old factories.” The industry had thus been 
established and ruined in Bengal. 

It is pei’haps hardly necessary to continue tliis series of quotations much 
further by supplying a correspondingly detailed selection regarding Africa, Egypt, 
the West Indies, America, etc. The following may, however, be of value to 
persons interested in the history of indigo manufacture : — 

Rochefort {Hist. Nat. et Mor. des Isles Antilles, 1658, 98) speaks of the indigo 
being produced from a plant which rises only about a foot and a half from the 
ground. It has small leaves of a light green colour which turn yellow. The 
flower is reddish. It grows from seed. Its odour is very disagreeable, unlike the 
Madagascar species, which has small flowers of a whitish-purple colour and a 
pleasant smell. Pomet {Hist. Gen. des Drag., 1694, 151-6 ; also Engl. ed. with 
annot. from Lemert and Tournefort, 1712, 89-91) gives a brief description and an 
engraving of the plant, and these leave no doubt that it was an Tndigofera. It is 
sown, he tells us, by the Americans in holes a foot distant, and in two months’ time 
the plant will be ready to cut, and if left for three months will yield both flower and 
seed. “ Indigo is a meal or flour,” he observes, “ made by means of water and oil- 
olive out of the leaves of the anil or indigo plant ; for there is a difference betwixt 
that made of the leaves and of the small branches. The choicest of the former 
sort is that which bears the surname of Serquisse {Sarhhej).’’ They cut the said 
herb -with a siolde when the leaves begin to fall upon touching them ; and after 
they have stript them from the branches, they put them into sufficient quantity 
of water, which is in a vessel called the steeping Vat, then letting them infuse 
thirty-six hours ; after which they turn the cock in order to let the water run off, 
Which is tinged of a green colom, inclining toward blue, into a vessel of the nature 
of a churn, which is worked by the labour of several men, by means of a Rouller 
or Turner of Wood ; the ends of which rmi pointed, and are hooped -with iron ; 
this they work “ till the said water abounds with a lather, then they cast into it 
a little oil-olive ; to wit, one Poiind into such a Quantity of the Liquor as will 
yield seventy pounds of indigo, which is the quantity now sold in a barrel ; and 
as soon as the said oil is tl-uown in, the Lather separates into two parts so that 
you may observe a Quantity curdled as milk is when ready to break ; they 
then cease churning and let it stand to settle, which when it has done some time, 
they open the Pipe or Cock of the Churn, in order to let the water clear off, that 
the meal which is subsided may remain behind at the Bottom of the Vessel like 
clay or Lees of Wine. Ha-ving decanted it thus, they put it into straining Bags 
of Linnen to separate what water was left, then they convey it to the Chests or 
Boxes that are shallow to dry it, and being dried, it is what we call Indigo.” 
Pomet furnishes (plate 35) an admirable picture of an indigo factory which shows 
the water tank, the steeping vat, beating vat and evaporating vat. The mechanical 
contrivance for churning or beating the liquid is also shown, but the author 
makes no reference in the text to his plate, and it would appear accordingly to 
have been copied from some still earlier author. Pdre Labat {Vog. aux Isles do 
HAmerique, 1724, i., 90-9, t. 90) gives a long and interesting account of the indigo 
industry which was translated into EngHsh by Philip Miller and given in his 
Gardener's Dictionary (1st ed., 1731) under the name Anil, from the belief, 
apparently, that it was fully representative of the industry as a whole. But 
Labat deals very nearly exclusively with the indigo of Martinique, and his 
description, like that of Pomet, is more characteristic of the Antilles and 
the West Indies than of India proper. In two months’ time, says Laba,t, 
the first crop of cuttings can bo taken, and if the rain continues, subsequent 
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cuttings may be made every six weeks, and the plants continue to bear for 
two years. 

Browne {Hist. Jam., 1789, 302-5) describes two forms — the wild indigo and the 
Cuatimala indigo. He views the wild as only the survival of a still earlier cnltiva- 
tio 2 i, the buildings of wliich often “remain very perfect to this day.” Browne gives 
interesting particulars of the “best engine ” seen by him for beating ; this was in 
design much the same as some of the contrivances patented in India a centmy later. 
Hfi is one of the first authors to mention the u.so of heat in drying the indigo. 
“ I’iie Magma or mud ” is by some put into a cauldron and heated over a gentle 
fire, but not so far as to boil, and is then emptied into little “ ozenbrick” bags to 
drain ; by (sther-s it is not heate.d, but immediately put into the like bags to drain. 
Btlwards {Hist. British West hid., 1793, ii., 280-8) speaks of tliree species of indigo, 
viz. the wild, the Guatimala, and the French. Of these the “ French surpasses 
the Guatimala in quantity but yields to it in fineness of grain and beauty of colour.” 
Lunan {Hort. Jam., 1814, i., 419-26) gives a most instructive account both 
of the plant grown and the method of manufacture pursued in Jamaica, but 
quotes very largely from both Bi’owne and Edwai'ds. The plants are regularly 
laid in the steeper with the stalks upwards, which, he says, hastens the fermenta- 
tion. None of these West Indian writers, let it be specially noted, speak of the 
dry-leaf process — the whole plant is carried at once to the steeping vats. After 
being lieaten by various contrivances a little clear lime-water is gradually lot in 
to augment and precipitate ihe foe.cula. Too large a quantity of lime would 
render the indigo hard and of a greyish colour. The fmeula is placed in bags and 
tillowed to drain; those are then placed within a press and the remainder of the 
water squeezed oiit. The dye is next removed from the bags, placed on a table, 
cut into square cakes and dried in the shade — the sun being regarded as hurtful. 

The Ea.st India Company publislied in 1836 a series of reports and letters 
regarding the indigo indu.stry, the preface to which records (what may have been 
inferred from the above series of quotations) the migration from and return again 
to India of the industry. That work will be found of the greatest possible in- 
terest, and should be consulted for historic details. Mr. Minden Wilson has 
written in the Indian Planters' Gazette a series of graphic historic sketches of 
the introduction of Indigo in Bihar. From these it would appear that Mr. 
Grand, the husband of the lady who subsequently married Prince Talleyrand, 
was one of the foimders of the industry. Wilson gives the dates of several 
concerns — Contai was opened out about 1778 and Singia in 1791 ; but the 
last mentioned, as already stated, originally belonged to the Dutch East India 
Company. These are representative, the Tirhut industry having been mainly 
established between 1778 and 1800. The Court of Directors of the East India 
Company sustained severe losses, however, by their endeavours to re-establish 
the Indian industry, though they obtained the satisfaction of knowing that 
they had been successful. In time they accordingly throw the traffic open to 
all, and hoped that their servants might find in indigo “ a mode of remitting 
their fortunes to Europe which would be legal, advantageous and adequate.” 
For twenty-two years (from 1780 to 1802) tlio Company du’octly supported 
the indigo industry and placed India onco more in 'the foremost rank among the 
indigo-producing countries of the world. They, however, continued to make 
piu’chasos of indigo for tho purpose of reiiiittances, and to ensure the supjjly 
they oven made advances to the special factories that had contracted to sell thoir 
produce to tho Company. About this time also it was recognised that tho in- 
dustry could not be regarded as suceessMly established in Bengal so long as it 
was exclusively held by the Anglo-Indian community. It was accordingly ar- 
ranged that purchases should be made from, and advances given to, factories 
owned by Natives provided the security was “ sufficiently respectable and the 
quality fit for the European market.” 

But the story of the indigo industry is more entertaining historically and more 
pathetically instructive than that of almost any other Indian agricultural or 
industrial substance. The main facts may, therefore, be bore briefly recapitu- 
lated : — There is abundant evidence in support of the belief that when Europeans 
first began to_ purchase and export the dye from India, it was procured froni the 
Western presidency and shipped for the most part from Sm-at. It was carried 
by the Portuguese to Lisbon and sold by them to the dyers of Holland. It was 
the desire to secure a more certain supply of dye-.gtuff that led to the formation, 
in 1631, of the Dutch East India Company, and shortly after to the overthrow 
of tho Portuguese supremacy in the Eaet. The success of the Dutch merchants 
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aroused the jealousy of Europe. The woad growers and merchants of Germany, Protection of 
France and England were threatened with ruin, and to protect them nearly every Woad. 
country passed edicts rendering the importation or use of indigo a criminal offence 
punishable by death. 

In 1608 England learned the art of indigo-dyeing, and in the reign of Queen indigo and 
Elizabeth its use was permitted along with woad. Curiously enough this mixing Woad. 
of woad with indigo survives to the present day, and to meet this dema.nd a small 
simount of the woad is grown here and there over Europe, and even in England. 

The opposition to indigo was, however, so strong that it was again, on the pretext England and 

of being poisonous, prohibited, and in 1660 Charles II. had to procure dyers from indigo. 

Belgium to once more teach the English the art of using the dye. As already 

shown, the effect of the persistent export of the dye from India, eondueted by 

the East India Company, had the effect of stiimilating the Spanish, French, Portu- oolonial 

guese and English colonists to make strenuous efforts to produce the dye in many Competition. 

countries outside India. And so successful were they that for a time they ruined 

the ancient Indian traffic. But Macpherson {Hist. Europ. Gomm. Ind., 1812, 200) 

speaks of the East India Company having voluntarily given up the importation of 

indigo into England “in order to avoid a competition with the British Colonists in 

the West Indies and the so uthern provinces of N orth America. About the year 1747 Cultivation in 

most of the planters in the West Indies, particularly in Jamaica, gave up the culti- West Indies 

vation of indigo in consequence of the liigh duty imposed upon it ” ; “the planters ‘‘oandoned. 

of Carolina and Georgia were never able to bring their indigo to a quality equal 

to that of Guatimala or St. Domingo.” But political difficulties occurred with 

America and France, and. at the same time sugar and coffee had proved even more 

profitable in the West Indies than indigo. The impetus was thus given for a Ro-ostablisli- 

re-establishment of the Indian traffic, and, as one of the many surprises of the ment in India. 

industry, the province of Bengal was selected for this revival. It had no sooner 

been organised, however, than troubles next arose in Bengal itself through mis- Troubles 

understandings between the planters, their cultivators, and the Government, in Bengal. 

which may be said to have culminated in Lord Macaulay’s famous Memorandum 

of 1837. This led to another migration of the industry from Lower and Eastern Migration to 

Bengal to Tirhut and the United Provinces. Here the troubles of the industry Tirliut, 

did not end, for, just as indigo had ruined “ the Waid Herrn,” so the researches 

of the chemical laboratories of Germany threatened the very existence of any Chemical 

natural vegetable dye. They first killed the maddar dye of Europe, then the Discovery. 

safflower, the lac and the al dyes of India, and are now advancing rapidly with 

ssmthetic indigo, intent on the complete annihilation of the natural dye. Opinions 


differ on many aspects of the present vicissitude ; meantime the exports from 
India have seriously declined, and salvation admittedly lies in the path of cheaper 
production both in cultivation and manufacture. These issues are being vigor- 
ously faced and some progress has been accomplished, but the future of the 
industry can scarcely help being described as of great uncertainty. The issue 
is not the advantage of new regulations of land tenure, but one exclusively of 
natural versus synthetic indigo. 

IMPROVEMENT OF STOCK. — Sir Edward Law (formerly Finance Improve- 
Minister of India), in a letter to The Pioneer in December 1905, refers to ment. 

Ins views regarding tlie future of the indigo industry : — “ It would appear 
to be assumed,” he says, “ that because unfortunately the production of 
indigo continues to fall oh, my belief in the possibility of recovery of the 
industry is a mistaken one. In my last budget speech in Marcli 1904, I 
enumerated the following improvements as necessary to effect a reduction vinaiu'e. 
in the cost price of indigo and thereby secure a profit to growers ami 
manufacturers : — (1) that the plantations should he placed on a sound 
linancial basis, and ciease to remain in a position where requirements for 
cash in seasons of dear money could only be satisfied by transferring profits 
from the poclcets of the planters to those of the money-lenders ; (2) economy Beonomy, 
in management ; (3) selection of seed and propagation of the qualities stock, 
yielding the highest percentage of indigotin and best suited to local con- 
ditions of climate and soil ; (4) rotation of crops to obtain good profits Eotation. 
from the land when not under indigo, and thereby reduce the cost of culti- 
vation of the plant ; (5) chemical improvements in manufacture.” “ When Manufacture. 
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it can be stated that all the improvements I indicated as necessary haife 
been carefully and persistently tried, and that still natural indigo cannot 
be made to pay, I shall with great regret have to admit that I have been 
wrong.” 

There would seem no doubt that each one of the conditions of improve- 
ment indicated by Sir Edward are of vital importance ; and what is more 
to the point, hardly any of them have been successfully and completely 
investigated. A considerable advance would appear to have been attained 
recently by Bloxam, in his chemical studies of the dye. Leake coin- 
mencecl research into the races of the plant grown and the localisation 
of the dye within the plant tissue, but his studies were brought to a sudden 
termination, when on the threshold of possible practical results, through 
the severance of his connection with the Indigo Planters’ Association. 
It is understood that a start has also been made by the new research station 
under the direction of the Inspector-General of Agriculture, from which 
much may indeed be expected in the future. The planters themselves, 
in their anxiety for alternative crops to be grown on the land when not 
under indigo, are concerned with an issue of great practical value. 

Leake has obligingly furnished for this work a review of his 
own results and those of other workers in the path of indigo-plant 
improvement, the passages from which will be indicated by quotation 
marks. 

Present Position of the Industry. — “ It may be affirmed that the 
methods employed for the production of the dye are very crude. The 
fluctuations in the daily outturn are very large, and all attempts to con- 
trol the yield have so far proved unavailing, if not prejudicial. This is 
only one way of confessing our ignorance of the steps of the process. So 
long as the planting community enjoyed a practical monopoly this in- 
ability to control was of little moment. A faU in the quantity of dye 
produced implied a corresponding rise in price. With the introduction 
of the synthetic product a short yield no longer meant enhanced price, and 
this fact, associated with a series of bad seasons, has reduced the margin of 
profit to a vanishing point. If natural indigo is to compete successfully 
with its synthetic rival, there is no longer room for the losses which the 
fluctuations above noticed necessarily involve. A study of the manufac- 
ture of indigo reveals how little at present is known of the chemical and 
bacterial changes involved. Dntil these have been worked out, little can 
be hoped for from improvements in the methods pursued. One fact 
alone is evident, namely that only a fraction of the latent dye-forming 
power is developed. 

“ Eor the present, therefore, the planters must look elsewhere to And 
relief from the severe competition of the s 3 mthetio product. The two lines 
that suggest themselves and which are, to a small extent, receiving atten- 
tion, are the introduction of supplementary crops and the increase in the 
yield of plant per acre (cultivation) as opposed to the increase in the yield 
of dye per unit of plant (manufacture). The first of these falls outside the 
province of this article. The second falls naturally under two heads (1) 
improvement of the present plant L sumatrami by seed control, etc, ; 
(2) introduction of other and richer stocks. 

“ (1) Eor the same reason that the mahai (indigo manufacture) cannot 
profitably be altered at the present tipae, it is also impossible to progress 
ill any process of selection of stock, and, as long as it remains impossible 
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to estimate tile dye-yielding capacity of tlie plant, this must remain so. 
This, however, does not afford the sole possibility for improvement. The 
migration of the cultivation of I, simiatrmia has already been noted. 
With this migration has arisen a complete separation of the seed-producing 
districts, and at the present time it is no exaggeration to say that a planter 
does not know from what district his seed comes. Investigation has shown 
that the seed-producing area can he separated into two main divisions, 
each characterised by a very distinct type of plant. The first of these 
areas includes the Western Pan jab and Indus valley, and the plant here 
is stunted, flowers early, and possesses a very marked and characteristic 
alternate arrangement of the branches and leaves. The second area in- 
cludes the Eastern Panjab and the United Provinces, in which the plant 
is tall, bushy, and flowers late. Comparing these — 


— 

Western Area. | 

Eastern Area. 

Yield of plant per acre 

Leaf percentage . . . , . . . . . . 

Yield of leaf per acre . . . . . . . . 

90 matmds 
62-5 

66 

140 mannds 
64-4 

82 


“ Since the leaf is the main dye-yielding part of the plant, it is obvious 
that large benefits are likely to be derived from a limitation of the seed- 
producing area. 

(2) “ For some years attempts have been made to introduce other species 
of XncUgofera ; and that species which has yielded the most promising 
results is I. arrecta, Hochst. It must be borne in mind, however, that 
Java indigo does not fetch the price of good Bengal indigo, although the 
percentage of indigotin is very high in the former, and that this may mean 
a specific inferiority in the dye obtained from X. arrecta. 

“ A difficulty in obtaining a good germination has alone checked the 
general cultivation of this plant. The defect has, however, been traced 
to the large percentage — ^between 90 and 96 — of ‘ hard ’ seed, With the 
introduction of a seed-treating machine this difficulty has been removed 
and I. arrecta will probably be extensively cultivated’’ (Leake) (see 

p. 661). 

The Localisation of the Indigo-producing Substances in Indigo- 
yielding Plants. — The following is a brief abstract of the contents of the 
paper on this subject ; — “ Some attempts have been made to trace the func- 
tion and place of the indigo-yielding substance in the plant metabolism. 
For instance, Molisch tentatively ascribes to it a position among the anabolic 
products, and attempts to establish a direct relation between its formation 
and the chloroplasts. His arguments are largely based upon the localisa- 
tion of indigo when precipitated within the tissues. He traces a relationship 
between the chloroplasts and the grains of indigo thus precipitated. This 
relationship is difficult to uphold, as the present writer has endeavoured 
to show. The substance may bo found in such tissues as pith, xylem- 
parenchyma, phloem, fibrous cortical tissue, epidermis and in embryonic 
tissue, even in the embryo sac. In chlorophyll-bearing tissues, it is difficult 
to trace any relationship between the chloroplasts and the precipitated 
grains of indigo. By this method of localisation it is impossible to bring 
conclusive evidence to prove the absence of a relation between the indigo- 
yielding substance and the chloroplasts. To establish such a relation other 
lines of investigation will have to be resorted to ” (Leake). 
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\Gf. Soliunck, Formation of Indigo Blw, Phil. Mag., 1885, x., 74; xv., 127; 
Goppert, Bot. Zeit„ 1871i, xxix., No. 24, 399; MilUer-Thurgan, Landw. Jahrb., 
1880, ix,, 157-66; Molmch, Sitzb. der Kais. Akad. Wiss. Wien., 1893, i., ciii., 269 ; 
Zeitsohr. des Allgem. hesterr. Apoth-Vereines, 1893, xlvii., 52A; Sitzb. der Kais. 
AJcad. Wiss. Wien, 1898, L, cvii., 747 ; Sitzb. der Kais. Ahad. Wiss, Wien, 1899, 

1., cviii., 479 ; Berichte der Deut. Bot. Oesell., 1899, xvii., 288 ; Br6audat, Gomptes 
Bendus, 1898, cxxvii., 769; Beijerinek, Proe. Roy. Acad. Sc. Amsterdam, 1899, 

11., 120 ; 1900, ii., 495 ; iii., 101; Hazewinkel, Proc. Roy. Acad. Sc., Amsterdam, 
1900, ii., 512; Plowright, Jourh. Roy. Hort. Soc., 1901, xxvi., 1; Bei’gtheil, 
Journ. Cham. Soc. Trans., 1904, Ixxxv., 877 ; Bloxam and Leake (with the 
assistance of Finlow), Acc. Research Worh in Indigo (Calc., Tlie Bengal Secretariat 
Book Depot, 1905) ; Mollison, Indigo Seed Select., Agri. Journ. Ind., 1907, ii., 
pt. iii., 296-7.] 

CULTIVATION, 

Area and Production. — Perliaps one of tlie most surprising features of 
indigo cultivation is tlie variation of the period of occupation of the soi]. 
In some localities the crop is obtained in three months from time of sowing, 
and from this as a minimum up to as much as eighteen months every 
possible period is manifested. Speaking generally it may he said that 
the system of taldiig several cuttings a year and allowing the plant to 
occupy the soil for two or even three years seems to have been dis- 
continued— possibly as a consequence of the change that has taken place 
in the stock now chiefly grown. In the upper provinces, especially where 
irrigation prevails, indigo occupies the soil in annual rotation with wheat 
or rice, and is regarded as a catch crop that greatly improves the soil. 
So much is this the case that indigo has often been recommended as a green 
manure to be grown temporarily and ploughed into the soil. But in Lower 
Bengal, on the other hand, the spring-sown crop calls for attention at the 
very time of the principal rice sowings, and it is therefore an unpopular 
crop with many cultivators. But a far more serious difficulty has arisen 
in the production of artificial indigo. The seriousness of this aspect may 
he at once exemplified by the figures of area and yield. In 1892-3 the 
area in all India was 1,218,766 acres and the yield 179,056 cwt. ; in 1894-5 
the corresponding figures were 1,688,042 acres and 237,494 cwt. ; in 1896-7, 
1,608,901 acres and 168,673 cwt. ; in 1898-9, 1,010,318 acres and 139,320 
cwt. ; in 1900-1, 990,375 acres and 148,029 cwt. ; in 1902-3, 645,511 acres 
and 79,207 cwt. ; in 1904-5 the area was 473,757 acres and the outturn 
56,200 cwt. Thus in twelve years the area under the crop and the yield 
decreased to one-third their former magnitude. The most recent forecasts 
indicate that the area decreased still further in 1905-6, viz. to 683,600 acres 
with a yield of 46,5(X) cwt., but the estimated area for 1906-7, namely 
462,800 acres, has shown a shght improvement in yield of dye — 69,700 cwt. 

Land Tenure. — “It is impossible, in the space at disposal, to do more 
than touch upon the system of land tenure. There are commonly three 
systems throughout the indigo district of Bihar at present under European 
control. In the first of these the planter is the absolute possessor of the 
land, known as zerat lands. In the second, as the result of the lease by 
the zamindms to the planters of certain villages, the factory claims some 
portion — usually two to three cottas per higha — of the highlands for the 
cultivation of indigo. The portion- assigned for indigo is usually changed 
every two or three years. In both these cases the cultivation is effected by 
labour hired by the factory. In the third, the raiyat, under no compulsion, 
puts a portion of his land into indigo and sells to the factory the plant — • 
either on a valuation of the standing crop or measurement of the amount cut. 
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“ The area in AvMch the cultivation of indigoreaches thehighest develop- 
meiit is Northern Bihatj the chief districts of which are Champaran, 
Muzalfarpur, Darhhanga and Saran. In these districts the concerns are 
entirely under European management. In other areas the specialisation 
in the methods of cultivation and manufacture is not carried to the same 
; extent. It Avill be sufficient, therefore, to refer in detail to this area alone, 

1 and in the case of other areas to draw attention merely to the points of 

I divergence” (Leake). , 

BENGAL.— Area and Production.— In 1904-6 the total area under D.E.P., 
the crop, according to the Agricultural Statistics, amounted to 223,100 400-6. 

acres, and the outturn to 24,300 cwt. Cultivation reaches its highest Bengal, 
development in Northern Bihar, the chief districts of which are Champaran, 

Avhich in 1904-5 had 84,000 acres ; Muzaffarpur, 35,000 acres ; Darhhanga, Areas, 


32,900 acres; and Saran, 18,000 acres. The final forecast for Bengal in 
1906 estimates the total area as 137,800 acres and the yield as 1,323,400 
lb. (1L816 cwt.). By way of contrast it may be added that the area 
devoted to the crop in Bengal during 1894-5 was 629,100 acres, which 
yielded 104,485 cwt. of dye, , 

Bibar. — “As cultivation is at present practised, indigo forms a ‘16- 
anna ’ crop. Preparation of the land commences at the end of the rains 
early in October, as soon as the land is cleared of the previous crop. It is 
thoroughly ploughed and finally levelled by the, application of the chohi 
or hanghar—z, log of wood with the lower surface flat or hollowed, drawn 
by two or four bullocks. Usually the land is again ploughed and levelled 
or ‘ compacted ’ after a few days — a. process which may be repeated as 
many as four times. In the intervals between the ploughing, gangs of • 
coolies with short sticks are sent over the land. These men collect the 
stumps of the previous crop, weeds and such like matter, thus clearing the 
land, and at the same time use their short sticks to break down any clods. 

“ The whole of this process is aimed at reducing the surface soil to a 
state of fine division which will admit a further compacting to be readily 
effected. It is clear, therefore, that the extent to which the land is alter- 
nately ploughed and ‘ choki-ed ’ will depend on the nature of the surface 
soil. In the high, light (sumbe) lands a relatively small number of plough- 
ings will be sufficient ; while in the low-lying clay {mattyar) lands, a greater 
number will be required before a sufficiently fine texture is obtained. When 
the soil is reduced to a sufficiently fine state of division, the plough is no 
longer used and the chohi is only applied at intervals — two or three times 
a month until the time of sowing. 

“ The reasons for the adoption of these somewhat intricate processes 
will become plain when certain peculiarities of the soil and climate of these 
districts are explained. 

“ Indigo is sown at the commencement of the hot weather — late Feb- 
ruary or early March. Since the end of the previous rains — early October — 
only an inappreciable amomit of rain has fallen, for in these districts 
the average total rainfall from November to May, inclusive, is under three 
inches. Iffie planter, therefore, is entirely dependent on the moisture 
retained by the soil from the previous rains, both for the germination of 
the seed and for the support of the young plant until the break of the rains . 
in June. It will be readily understood thatjjvpth the temperatures and 
low atmospheric humidity which prevaiLat the time of sowing, the surface 
soil would soon lose all moisture unless this he constantly replenished by 
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a supply from the deOpei layers. Throughout the area the soil consists 
of an extremely fine alluvial deposit which extends down to and below the 
water-level — 20 feet approximately. It is this unusual condition which 
makes a rapid capillary movement of water possible. Unless, then, the 
superficial four or five inches which have been disturbed by the plough are 
compacted to an extent which will allow the capillary rise of water to take 
place with a degree of rapidity sufficient to keep pace with the evaporation 
of moisture caused by the sun’s heat, germination and subsequent growth 
of the plant will be impossible. It is to produce the necessary degree of 
compactness in the superficial soil that the above processes are adopted. 

“ Throughout this period — ^November to February inclusive — the lands 
are kept scrupulously ‘ clean ’ by constant weeding. Sowing, as already 
stated, usually commences in late February or early March. The exact 
date is dependent chiefly on the temperature, and it is the usual custom 
to wait till a night temperature of 60° is recorded. Once sowing is com- 
menced, it is carried on with the utmost speed possible. Under the most 
favourable conditions the increasing day temperature will soon deprive 
the superficial soil of its moisture, and it is necessary — ^if the plant is to 
survive — that it shall have developed a sufficient length of root to be no 
longer dependent on such moisture. The seed is sown by means of 
drills, each drawn by two bullocks. Briefly, they consist of a trough, 
containing the seed, into which small wooden wheels dip. When the 
drill is in motion these rotate and pick up three to four seeds by means 
of shallow holes cut at regular intervals in their circumference. The seeds 
are thus carried forward and dropped down a slot, by which they are 
guided into a shallow furrow formed by a share situated in front of the 
slot. Each drill has six shares, corresponding to six wheels set at regular 
intervals, and thus sows six lines. As soon as the seed is sown a light 
choM is passed over the field and the seed is thus brought into intimate 
contact with the moist soil at a depth of about one inch from the surface. 

“ At the present time 8, 12 and even 20 seers (40 lb.) are sown per higha 
(seven-eighths acre). There is no doubt that this is excessive, and it is 
difficult to understand how the practice has arisen. It is quite possible, 
with good seed, to obtain a yield in no way inferior to that normally 
obtained when using only four seers (81b.) higha. During the hot 
weather, growth is slow, but with the break of the rains this rapidly in- 
creases. The commencement of cutting depends to a large extent upon 
the date at which the rains break, but usually takes place about the middle 
of June. The low-lying crops are first cut, both because the more abundant 
moisture has given greater growth and because delay in cutting causes 
considerable risk of loss from sudden flooding. Two crops are normally 
obtained except when the plant is growing in the river-bed, where the rise 
of the river renders only one possible. These two cuttings are known 
respectively as the morhun and hhunti cuttings. The crop is entirely hand- 
cut, and the cut plant is loaded into bullock carts and dispatched to the 
factory with the least delay possible. Immediately after the morhun 
crop is cut the land is ploughed. ■ This, without damaging the crop, renders 
the surface open and uneven, and subsequent rain is retained in greater 
abundance. After the second cutting the land is ploughed and sown with 
a rahi crop or prepared, as before, to receive indigo in the following 
season. On arrival at the factory the carts are weighed, and the w^eight 
of plant is obtained approximately by difierence.” 
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Lower Beuj-a/.— The chief crop of indigo in Lower Bengal is 
obtained from the annually inundated tracts of land. The seed is usually 
sown broadcast upon the muddy banks left by the retreating water during 
the early part of October. In the case of the higher lands only is the 
plough used and the land, to a certain ' extent, prepared. The crop is 
cut in the following June and July” (Leake). 

In the districts of Bihar south of the Ganges, Patna, Gaya and Shaha- 
bad, the system of cultivation is closely allied to that pursued in the United 
Provinces. The soil is non-retentive of moisture, and the sowings are 
carried on chiefly during the rainy season in July, August, and September. 
The early rainy -season sowings are called asarhi, and the crop from these 
is cut in September and October. The later sowings continue to grow 
throughout the year and are reaped in July and August, when the crop is 
known as hhunti, but that name is also applied to the second year’s crop 
from the early sowings. 

[(7/. Montgomery Martin, Hisi. J«d., 1838, ii., 866-9; iii., 248-57 ; Taylor, 
Topog. and Stat. Dacca, 1840, 132, 135-6; Westland, Rept. Dist. of Jeasore, 
1874, 135-6, 197, 211, app. iii., vii.-viii. ; McCann, Dyea and Tana Beng., 1883, 
93-126 ; Grierson, Bihar Peaaant Life, 1885, 243-4 ; Reid, Cult, and Manuf. 
of Indigo, 1887, 74-80, 103-14; Banerjei, -dgn. Cuttack, 1893, 105-6; Voelcker, 
Jmprov. Xnd. Agri., 1893, 257-65 ; Rawson, Cult, and Manuf. of Indigo in 
Beng., in Plantera' Gaz., July 29, 1899, 155-6; Aug. 5, 189 ; Aug. 12, 219-20; 
Aug. 19, 262; Imp. Inat. Journ., Aug. 1899, 208; Rawson, Gardner & Laycock, 
Diet. Dyea, Mordants, etc., 1901, 172 ; Mukerji, Handbook Ind. Agri., 1901, 411-6 ; 
Admin. Rept. Beng., 1901-2, 27-9 ; Java Indigo, in Agri. Journ. Ind., 1906, i, 
pt. ii., 170 ; Germination of Java Indigo in Bihar, ia. Agri. Journ. Ind., 1906, i., 
pt. iii., 262—3.] 

UNITED PROVINCES.— Area and Production. —The area in 1904-5 
was 107,516 acres ; 98,695 acres in Agra and 8,821 in Oudh. The estimated 
outturn was 8,000 cwt. These figures show a great contraction on those 
of the previous year. The chief districts in Agra are ordinarily Aligarh, 
Azamgarh, Balandshahr, Etah, Cawnpore, Mainpuri ; and in Oudh, Pyza- 
had. The final forecast for 1906-7 shows a still larger reduction to 
40,374 acres ; viz. 34,809 in Agra and 5,565 in Oudh. This represents a 
decrease of 75*2 per cent, on the average area of the years 1900-4, and 
of 83 ‘5 on the average for 1895-1904. 

Commenting on these provinces, Leake says, “In the districts forming 
the west of the United Provinces and the east of the Panjab, the cultiva- 
tion of indigo for dye is practically extinct. The plant is, however, still 
grown to supply seed to Bihar, The seed is sown broadcast after the land 
has been irrigated and ploughed during March and April, and in those 
districts where dye is manufactured the plant is ready to be out in August, 
but is left in the ground till December if seed is required. The process of 
dye manufacture, where practised, is essentially similar to that of Bihar.” 
According to Duthie and Fuller {Field and Garden Crops, 1882, i., 43-50, 
t, xii.) it may be sown either in spring or at the commencement of the rains. 
In the first case it is called jarmwa or chaiti, in the second asarhi. Jamowa 
indigo is ready to cut in August, asarJii a month later. Land under jamowa 
is as a rule ploughed up immediately the crop is cut; asarK. indigo is left 
in the ground till the following rains, when it springs up again and yields 
a hhunti rop. Generally it is sown alone, though occasionally mixed 
with judr [Sorghtmi vtilgare) or arlictr {Cajamts indicus), and is 
surrounded with a border of castor or jsaw (hemp). A loam is prepared; 
but where copious irrigation is possible, much, of the cultivation is on the 
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lightest possible sand. Four plonghings are held advisable, though fre- 
quently in canal-irrigated districts the land receives only one. F oi famowa 
indigo the ground must be watered before ploughing, while the asarhi 
fields are not ploughed till softened by the rains. The crop must be kept 
free of weeds, and two weedings at least are required. The cost of culti- 
vating an acre of jamowa indigo, to be cut in August, and followed by a- 
rati crop, is estimated a,t Ks. 15-7a. 

[Cf. Atkinson, Qaz. U. Prov., 1875, ii,, pt. i., 378-9, 423-4, 472-6; 1876, 
iii., pt. ii.,, 236, 307-10, 463 ; 1876, iv., pt. i., 93-4, 251 ; Wright, Mem. Agn. 
Gawnpore, 1877, 28-30 ; Buck, Dyes and Tans, 1878, 1-12, 9-94 ; Reid, Cult, and; 
Manuf. of Indigo, 1887, 81—9, 116-21 ; Dist. Qaz. U. Prov. ; Settl. Bepts.] 

CENTRAL PROVINCES AND BERAR.— Area and Production.— 
Only 110 acres were reported in 1904-5 as under indigo, these being in the 
districts of Buldana, Hoshangabad, Narsinghpur and Chanda. In Akola. 
the seed is sown about the middle of the rainy season or latter half of July^ 
and the plant is ready for use in October or November, when the flowers, 
begin to form. [0/. Sule, Monog. Dyes and Dyeing, Berar, 1896, 2.] 

PANJAB.—Area and Production. — The estimated area in 1904-5 
was 53,000 acres, and the yield 9,900 cwt. The large interest in seed 
cultivation accounts apparently for the disproportion of yield to acreage. 
The most important districts are Multan, Muzaffargarh, Dera Ghazi 
Khan and Eohtak. The final forecast for 1906-7 estimates the area at 
62,300 acres, as against 67,500 in 1904-5. This total is shown to be 
19‘3 per cent, below the decennial average. The recent effort by the 
planters themselves to produce specially improved new seed could have 
had no other consequence than to disturb and possibly curtaik the 
demand for Native seed. The following are the returns of seed pro- 
duction in the Panjab for the past four years: — 1904, 1,673,800 seers ; 
1905, 1,785,000 seers ; 1906, 3,227,600 seers ; and 1907, 1,248,900 seers. 

“ The easterly districts of the Panjab should be considered in conjunction' 
with the United Provinces. In the west, however, in Multan, Dera Ghazi 
Khan and Muzaffargarh, the methods are very primitive, and the market 
supplied is the purely Native trade across the north-west frontier. The 
plant is sown on irrigation, and hence the date of sowing depends on that 
of the opening of the canals — usually during May. By September the 
crop is ready to be cut, after which the plant may be ploughed up or left 
for a second, and, sometimes, even a third, year.” “ Lands subject to river 
inundation are considered unsuited; in other words, a prejudice exists against 
over-inundation. The land is prepared during the cold season after the 
winter rains, and sowing takes place from March 1 to May 15. The field 
is first flooded and the seeds scattered broadcast on the water. Irrigation 
is given every third day till the plants are about a foot high, then every 
eight or ten days” (Leake). \Of. Morris, Cult, and Manuf. Indigo in. 
MooUan, Qaz. Mooltan Dist., 1883.^, app. a, 161-6 ; Panjdb, Dist. Qaz. 1 
RAJPUTANA AND CENTRAL INDIA. — Small quantities are grown 
in Ajmir and in the Native States of Jaipur, Marwar, Gwalior and Tonk. 
In Ajmir the seed is sown broadcast in the month of June or as soon as. 
the rains set in. When the young plants are above ground the grass is 
weeded out by a process of hand-hoeing. Eeaping commences about 
October. 

BOMBAY AND SIND.— Area and Production. — The late Mr. E. C- 
Ozanne, then Director of Agricultuire, Bombay, wrote in his Annual Eeporb 
(1885-6, 36-7) that~““In the 16th and 17th centuries, indigo, partly of 
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local growth, and partly brought from Upper India, was one of the chief 
exports of Gujarat. Towards the close of the 18th century (1777) the Early 
cultivation, chiefly for local use, would seem to have been on a yery 
considerable scale. Butin the early part of the present century it 
again fell off and in 1827 had almost altogether ceased. At that time, 
prices were high and the demand was strong.” The attempt then made 
to resuscitate the industry, however, failed, and “ indigo has never again 
become a product of any importance.” In an official letter of date 1889, 

Ozanne, however, speaks of the indigo cultivation of Bombay having 
been 4,182 acres. In 1904-6 there were only 806 acres under the crop. Modem Tramo. 
The following account of the cultivation in Western India is an abbrevia- 
tion from Mollison {Textbook Ind, Agri., hi., 279-83), The best crops 
are grown on gorddu soil (deep sandy loam). In the Deccan, medium 
black soils of fair depth are deemed most suitable. The crop is grown in 
the Man/ (rainy) season. “ Thorough tillage and a liberal application of 
manure are necessary. Well-rotted manure in a dressing of twenty cart- 
loads per acre should be given in May. The plough and harrow should 
be used after the first fall of rain to prepare a clean, smooth seed-bed. 

The crop is either sown alone or with subordinate rows of cotton. One row Mixed Crop, 
of cotton may alternate with two of indigo. When sown alone, the rate 
is 12 to 16 lb. seed per acre. The seed should be drilled if possible in June 
in rows 18 inches or less apart and the drill should be worked near the 
surface, so that the seed is not buried too deeply. The crop should, after 
the seedlings are well up, be intercultured two or three times with the 
bullock hoe and be once hand- weeded with the weeding-hook (Mwrpa). 

The first cut is ready in September-October. With favourable late rain, 
a second cut may afterwards be obtained without irrigation.’’ 

The area in 1904-5 was in Sind 5,621 acres, chiefly located in Hydera- Sind, 
bad, 3,985 acres, and Sukkur, 1,404 acres. After the land has been weeded 
and moistened during the inundation season in May and June, it is ploughed 
two or three times and the seed sown broadcast. When the plants have 
germinated, they are watered once a week, and this is continued till Sep- 
tember, when the crop is ready to be reaped. A second year’s crop is raised 
after cutting by frequently watering the old plants. \Cf. N. B. Beyts, 

Gujarat Agri., 1878, 44.] 

MADRAS.—Area and ProducWo/i.— -The area under cultivation in p.E.P., 
1904-5 was 126,300 acres, and the outturn 16,700 cwt. The principal 
districts are ordinarily Ouddapah, which in 1904-5 had 32,149 acres ; „ 

South Arcot, 28,784 ; Nellore, 14,618 ; North Arcot, 7,352 ; Karnul, 7,056 ; Districts. 
Anantapur, 5,098; and Kistna, 3,208. The forecast for 1906-6 shows 
an estimated area of 212,300 acres and an outturn of 1,896 tons. Com- 
menting on this result, the Board of Revenue in their final report for 1906-7 
show that this area is 86 per cent, more than in 1905-6, but 1 per cent, less 
than the average of the five previous years and 25 per cent, less than the 
ten previous years. Indigo appears to be cultivated under very diverse 
conditions throughout the Presidency. ” Returns show that somewhere 
in the district sowing is normally being accomplished in every month of 
the year. This, no doubt, is due to the more even distribution of tempera- 
ture and rainfall throughout the year ” (Leake). 

In.Cuddapah, the chief indigo district, the land is ploughed and manured Seasons, 
after it has been moistened by rain. This takes place in April if the rain is 
sufficiently heavy ; if not, in July or August. The ground is then allowed 
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to remain till the next heavy showers, when the seed is sown in rows. In 
about a month weeding commences. On dry lands the crop is entirely 
dependent on rainfall. The first cutting is taken three or four months 
after sowing, and a second and third at intervals of three months after the 
first. After the third cutting, the plant is allowed to seed. 

Wet Cultivation. Wet Cultivation is also carried on in the neighbourhood of tanks or 
wells. N ear wells with a certain supply of water, cultivation is commenced 
in March or April. If the soil is loose, the seed is sown without any previous 
ploughing ; otherwise, in the vicinity of tanks, the land is watered, ploughed,, 
and smoothed by a roller. It is then manured, watered again, and the 
seed sown when the land has dried. After germination, the crop is regu- 
larly watered at intervals varying from a week to twenty days. Weeding 
commences a month after sowing, and the first cutting takes place in three 
or four months, the second three months later. [0/. Shortt, Man. Ind. Agri.^ 
1885, 98-136 ; Mem. on Prog. Madras Pres., 1893, 69-71 ; Cox, Man. 

Areot Dfst., 1895, i,, 273-1.] 

BURMA AND ASSA./W . — Area and Production. — Indigo is cultivated 
to a very limited extent in Burma. In 1904-5 there were 424 acres in 
Upper and 68 in Lower Burma. In Upper Burma cultivation is confined 
to the districts of Pakokku, Lower and Upper Chindwin and Sagaing, 
and ill Lower Burma to Thayetmyo. The gravest suspicion, however, 
should be entertained in accepting the published figures of area as being 
Indif/ofera. The description given by Mr. H. G. A. Leveson, in a 
note on the dyes of the Southern Shan States, at all events, leaves little 
or no doubt that much of the indigo of that country is derived from 
StrohilantJies. In Chindwin there are reported to be two crops, the 
wet- and the dry-weather. The wet-weather crop is sown in June and 
collected in July and August; the dry is sown in October and col- 
lected in ' December and January. An indigo plant is also said to 
flourish at high elevations in the Shan States. It is remarked that 
when cultivated in the lower valleys it is generally under the shade 
of trees, and when grown on the hills, plots of ground are selected 
at the bottom of steep valleys. Bracldsh soil is regarded as the most 
suitable, and the ground is not manured. It is not grown from seed, but 
at the beginning of the rains the shrub is cut to the ground, the lower 
part of the stalk thrown away, and the upper part with the young leaves 
planted. Two or three pluckings are considered a fair average yield, 
though a well-grown plant may afiord as many as five. Most of these 
statements, it may be inferred, denote StroMlanthes. 

Turning now to Assam, the cultivation of indigo may be said to be 
practically non-existent. The greater part of the indigo dye of the province 
is the produce of Strobilanthes fiacculifolius, and not oi lndigoferti'. 
In many respects Assam and Upper Burma show a closer approximation 
to the conditions of South and Central China than to those of India. 
Accordingly Assam, in the matter of this particular indigo-yielding plant, 
may be spoken of as the most western portion of the area of 
Imithes flaccidifoUus, a plant that is from there diflused east and north 
throughout the greater part of China and becomes one of the most impor- 
tant sources of the dye in that vast empire. [Gf. Leveson, Dyes and Dyeing 
in Southern Shan States, 1896, 2-6 ; Duncan, Dyes and Dyeing in Assam, 
1896, 28, 29 ; Parlett, Rept. Sdtl. Oper. Sagaing Diet., 1903, 15.] 

/Wa/fnres.— Generally speaking the only manure given in indigo cultiva- 
678 


YALUB OF MANTJEES 


INDIGOFJSKA 

Cultivation 


tion is the refuse of the indigo plant termed seet, procured from the factory, seet. 

Artificial manures have made little headway, and even with the simpler 
fertilisers, such as lime, gypsum and nitre, there is uncertainty as to their 
eflicacy. In this connection attention should he given to the results 
obtained by Mr. C. Rawson, summarised in his final report to the Bihar 
Indigo Planters’ Association, published in 1904. As a ruU indigo soils 
were found deficient in available phosphoric acid, and responded remunera- 
tively to treatment with superphosphate, bonemeal or other phosphatic Superphosphates, 
manures. Nitrogenous manures were generally found useful when applied 
along with phosphates. Dr. Hancock, working at Dalsing Serai under 
Mr. Bernard Coventry in 1901 (Kept. Indigo Im'prov, Syndieate, 12Q1), 
arrived at the same conclusions. The value as manure of the refuse plant 
(seei) was also investigated by Rawson, with the result that he came 
to believe that in many oases it was as valuable as the indigo produced 
by the factory. Mr. W. Popplewell Bloxam next took up the inquiry into 
the subject of indigo improvement by scientific manuring. In his report 
to the Government of Bengal, 1905, on the work carried out by Leake and 
himself at Dalsing Serai {in 1903-4), he summarises his experiments and 
results. The chief feature of these may be characterised as the supply of 
various carbonaceous materials to indigo soils with the view of asoer- carbonaceous 
taining their effect on the growth of the nodule bacteria. The period of Miateriais. 

Bloxani’s experiments was, however, too short to allow of any very definite 
conclusions. [C/. Voelcker, Improv. Ind, Agri,, 1893, 106, 112, 259, 260-1 ; 

Reft. Cawnfore Exper. Farm ; Bergtheil, Ace. Sc. Invest, on Indigo, in 
Reft. Deft. Land Rec. and Agri. Beng., 1905, vii.-ix.] 

Dangers to the Crop.— “ Under favourable conditions the young Dangers, 
plant will appear above the surface on the seventh to the tenth day, from 
which time onwards it is exposed to many vicissitudes. It is no uncommon 
occurrence to find the destruction of the crop to be caused by a shower of f 

rain. It has already been explained that the young plant is dependent i 

on what may be termed ‘ bottom ’ moisture for its early growth, and Efiwt of 
on the condition of the soil which makes this available. The ‘ com- i 

pacting ’ of the surface soil leaves a loose, dry layer on the surface which 6 

acts to a certain degree as a check on evaporation. The eSect of rain is a 

to do away with this dry layer and to establish a complete capillary system 
to the absolute surface. The ultimate result is a rapid decrease in the 
moisture of the superficial soil, which may ultimately be reduced to below surface cmst. 
the limit at which life can be supported. Under these circumstances , 

the crust must be broken even at the cost of destroying half the crop. “ 

This is usually effected by the use of a light rake, or, in the case of a very ' 

light crust, by brushwood drawn over the surface. A prolonged spell of i 

hot west winds, such as are common during April-May, in spite of the j 

precautions taken to conserve the moisture, reduces this to below the 
needful minimum, and in this way the greater part of the crop may be lost.” I 

“ As regards pests little can be said. The larvse of numerous Lepidop- Pests, ^ 

TERA feed on the indigo plant, but in only one case are the ravages sufficient t 

to cause serious damage. Under favourable conditions the larvse of 

appear shortly after the young plant has broken through Grubs. ■ 
the soil, and before what is known as the ‘ 7-leaf ’ stage is reached. Plants 
attacked will be entirely stripped of their leaves, and a second sowing may 
be necessary. In bad seasons this may also happen, and necessitate a [, 

third sowing. It seems probable that the ravages of this pest are only 
67-9 


INDIGOFERA 

Manufacture; THE INDIGO PLANT 

Wet Process 

serious in those lands wMck have been sown in indigo for several years in 
succession, and that a reasonable system of rotation would reduce the 
injury to a negligible quantity.” 

“ Of other insect pests which assume dangerous proportions, there is 
Aphides. an A and a Thrifts, but little or nothing is known of the life histories 

of either. They both attack the young plant, rendering it stunted, and 
the latter, by destroying the mesophyll of the cotyledons and first foliage 
leaves, may kill the entire plant” (Leake). \Cf. hehoj, Caterpillar 
Pests of indigo in Bihar, in Agri. Journ. Iwd., 1906, i., pt. iv,, 
338-60.] 

Yield. / Outturn and Yield. — “ Owing to the numerous variations in the exact 

area denoted by the term higha, and to the confusion consequent thereon, 
it is almost, if not quite, impossible to determine with any degree of cer- 
tainty from the published returns what is a normal yield of plant and dye. 
Under these circumstances it seems best to give the returns for a particular 
concern for which the figures are available and which, being situated in 
the centre of the indigo Patriots of Bihar, may fairly be taken as normal. 
The period from which the averages are derived covers a term of eleven years. 
Plants to tiie viz. from 1892-1903. This shows an average of 80 maunds of plants per 
acre for the morhun cutting, and 35 maunds of plants per acre toi the khmti 
Dye to tte Acre, cutting, while the dye manifests an average of 16 lb. per acre for the year, 
in the proportion of 11 lb. for the morhun and 5 lb. for the khunti cutting. 
The fluctuations are, however, very wide, e.g. for plant per acre 168 to 
48 maunds, and for dye, 25 lb. to 7|- lb ” (Leake). 
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WET PROCESS. — “ For the manufacture of dye from the plant, the 
wet process is now almost invariably adopted. Briefly this consists in the 
extraction from the plant of the dye-yielding principle by steeping, in 
water, and the precipitation, from the extract so obtained, of indigo by 
exposure to air — oxidation. As the amount of plant which must be daily 
steeped comes to some hundreds of cartloads, there are certain essentials 
which must be considered in choosing a site for a factory. Chief among 
these is an abundant supply of water ; and a factory will never, therefore, 
be found at a distance from a stream or large lake, from which water can 
be pumped into a large tank— -MazanuZi — ^placed at the highest point of 
the factory. From this tank channels conduct water to the steeping vats, 
a row of brick and cement-lined basins, usually about 20 feet square and 
4 to 5 feet deep, and about 15 in number. Below these, and corresponding 
with them in number, are a second row of slightly shallower vats called the 
beating vats. 

“ The plant, on arrival at the factory, is loaded into the steeping vats 
and, as soon as each vat is full, is battened down by means of beams at- 
tached to pegs set in the sides of the vat. Water is now run in until the 
plant is just submerged, and steeping is allowed to proceed for a period 
varying from 12 to 14 hours. . The liquor, which has by this time become 
yellowish green and almost fluorescent, is now run ofi into the lower, or 
beating vat. 

“ Beating is efiected in various ways, the sole object being to obtain 
as thorough an oxidation as possible. In the more primitive method 10 
to 12 coolies enter the vat and prpcefed to beat the liquor with short sticks 
to one end of which flat discs of wood are attached. The process is com- 
plete after about 1|- hours’ continuous beating. With the introduction 
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of macliinery the hand beating has been to a'certain extent replaced by Machinery, 
wheel beating. Where this is employed, there is a single beating vat 
which runs the length of the range of vats and is divided along its length 
by one or two walls, the number depending on whether one or two beating 
wheels are employed. These walls stop short of the two ends of the vat 
and are simply employed to give direction to the circulation set up by 
the wheels. The wheels themselves consist of small flat discs of wood 
attached to the ends of a number of spokes- radiating from the axle. By 
this method beating is complete in about one hour. More recently the 
beating has been replaced by blowing a mixture of air and steam tlirough Blowing, 
the liquor ; and, later still, in 1902, this process, modified so as to blow 
ammonia through the liquor, was introduced by Rawson. Neither of these Ammoniu. 
latter processes have, however, been universally adopted, and the wheel 
beating is still most commonly employed. ' 

“ After beating is complete, the liquor is allowed to stand until the 
precipitated indigo — the mal — has settled, leaving a clear, red, supernatant Hai. 
liquor. This ‘ maila 'pani ’ is drained ofl and the residual ‘ mal ’is 
pumped into boilers where it is mixed with clean water and boiled, either Boiling, 
by the direct action of heat or by injecting steam. The boiling and sub- 
sequent stages in the manufacture take place within the factory building. 

When the boiling is complete, the contents of the boilers are run on to the 
‘ table.’’ This consists of a heavy canvas sheet which has been previously 
wetted and spread on a support of split bamboo. The cloth acts as a catering, 
filter, allowing the clear water to drain ofi and retaining the indigo as a 
thick paste which is now transferred to the press. This is a square Bres^ng. 
wooden box, the walls and bottom of which are perforated by numerous 
holes. The interior is lined with damp cloth and the mdlis then poured 
in to a depth of 8 or 9 inches. The lid, which fits the interior accurately, 
is then put on and screwed home by means of a screw worked by a long 
lever. This is turned at intervals during 5 to 6 hours, in which time the 
tndl will be pressed into a hard cake 3 to 3|- inches thick. The sides Catting into 
of the press are now removed and the cake is transferred to a table where 
it is cut by wire into cubes of about 3 inches. These are removed and 
placed on open shelves to dry in an airy room. The air admission is so 
regulated that slow drying is efiected. This is essential if cracking and drying, 
subsequent breakage of the cakes are to be avoided. During the process 
of drying, the cake becomes covered with a dense growth of mould. Before 
packing this is brushed ofl by coolies. The final stage consists in packing PacHag. 
the dried and cleaned cakes into specially constructed oases which are 
weighed and forwarded to Calcutta for disposal ” (Leake). 

DRY PROCESS. — The wet method just described by Leake is that Dj.y 
which is almost universally employed, though in Madras the dry-leaf Process, 
process is still pursued to a limited extent. From the historic chapter 
given above it will be seen, moreover, that during the first century of the 
industry as fostered by the East India Company, the dry process was Eai-iy 
apparently universally adopted. It was even upheld that to that fact 
was attributable the high merit of the Indian as compared with other 
indigoes — the stems and twigs used in the wet vat system detracted, so it 
was then believed, very greatly from’the' merit of the dye. During the 
second century, when the industry had been- conveyed from, the West 
Indies back to India, or rather to Bengal,- the Wet process was alone that 
employed. It is significant that throughput all this rise and fall of the 
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ous patent processes and appliances brought out by their European rivals. 
By the dry method the bundles of freshly cut plant, instead of being con- 
veyed directly to the factory, are dried and the leaves separated from the 
stem by beating.; When kept dry the leaves turn in the course of a few 
weeks from green to a blue-grey colour. They are then subjected to 
steeping and fermentation, when the /«(//can present in the plant splits 
through hydrolysis into indigotin and ind/glucln. The fine green liquor 
thus obtained is then drawn off to the beating vat, where the matured 
indigo is , precipitated and subsequently concentrated by boiling and com- 
pressed into cakes and dried in the usual way. But for the adulteration so 
largely resorted to by the Native manufacturers, it seems fairly certain the 
dry-system indigo would be fully as valuable as the wet, and in some 
respects have distinct advantages. This is exemplified by the fact that it 
is preferred even in localities where the difficulty of drying becomes serious. 
Eor a small manufacturer it has the great advantage of being attended to 
at the most convenient time. 

The rationale of indigo manufacture may be briefly and pointedly 
told. Fermentation and hydrolysis of the indican found in the steeping 
vat takes place. The indigoHn produced is reduced by the indigludn to 
hydrindigoiin (indigo white), and this dissolves in the alkaline liquor. 
Through the beating that follows the hydrindigoiin is reoxidised, and in- 
digotin precipitated— being insoluble in the alkaline liquid. The yield is 
about 0'2 per cent, of the weight of the plant. The addition of ammonia 
to the vat is frequently practised, with the result that the yield is largely 
increased, as the formation of ammonia by the fermentative breaking 
down of the indigo is thus hindered. The indigo obtained in this manner 
varies greatly in quality. Its content of indigotin ranges from 20 to 90 
per cent., the average being 40 to 50 per cent. The remainder consists of 
ash, 5 to 20 per cent. • water, 2 to 8 per cent. ; indirubin, 2 to 4 per cent., 
and various amounts of indigo-brown, indigo-gluten, and carbohydrates. 
The value of the blue depends on its content of indigotin and indirubin. 
[C/. Blount and Bloxam, Ohem. for Engin. and Manuf., 320.] It is believed 
the presence of indirubin gives the more pleasing result of the natural as 
compared with the synthetic dye. 

Mr, W. Popplewell Bloxam (who has devoted much attention to the 
study of the chemistry of indigo) read a highly instructive and valuable 
paper before the Society of Chemical Industry (Yorkshire Section) on 
August 15, 1906, and still more recently a further paper before the London 
Section on November 30, 1907. The last mentioned is written by Bloxam 
in collaboration with Dr. E. Gaunt and Mr. F. Thomas, and is specially 
described as an analysis of indigo and of the dried leaves of J. arrevta and 
J. fttmiatrana. It is, therefore, desirable that readers anxious for infor- 
mation of the nature indicated should consult the papers mentioned. But 
it may be useful to give here the few concluding remarks in the first, since 
these seem to give an indication of the direction and purport of Bloxam’s 
investigations : — 

“ From these results, it will be seen that if the percentage of indigotin 
contained in the whole plant (ordinary Indian varieties) be taken, as seems 
reasonable, at 0‘6 per cent., then from consideration of the weights of 
plant steeped and the indigotin recovered in the finished cake, the highest 
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efficiency attained does not reacli 50 per cent, of the total indigotin obtainable, 
whilst the average efficiency of the ‘ mahai’ is 25 per cent., falling thence 
to 12*6 per cent, (cake No. 2). The attention of the Government of 
India will he called to this wasteful .method of manufacture, with a 
view to the long-needed improvements being introduced to India without 
delay.” Concluding the second paper, Bloxam and his collaborators ob- 
serve ; — “ Being now in the possession of some 150 grms. of crystallised 
iiidican, we are undertaking a scientific study of its quantitative conversion, 
by various methods, into indigotin— with the view of improving the process 
of manufacture at present in use in India. The results of our experi- 
ments all tend to show that considerable improvement remains to he 
made in the efficiency of the indigo manufacture, and point to the 
fact that the efficiency of the process is far lower than as currently 
stated.” Bloxam submitted his final Report of the Research Worh on 
Indigo to the Government of India in 1908. 

[Cy. Biichanan-Hamilton, Stat. Acc. Dinaf., 1833, 307-14; Montgomery 
Martin, Hist. E. India, 1838, ii., 986-96 ; Reid, Cult, and Manuf. of Indigo, 1887, 
66-73, 74-86 ; Nicholls, Trap. Agri., 1892, 256-9; Bridges Lee, Man. of Indigo, 
1892; Journ. Soc. Chem. Indust., April 30, 1894, xiii., 382 ; Oct. 31, 941; 
Beb. 28, 1901, xx., 116-7; March 31, 466-7 ; Sept. 30, 886; May 15, 

1902, xxi., 607 ; Itept. on Coventry's Indigo, 1895, 1897, 1898 ; Cave, Rept on 
Patent Silicate Process of Indigo Manuf. ; Rawson, Gardne>r and Laycock, 
Diet. Dyes, Mordants, etc., 1901, 174-80; Perkin, Condition of Indigo Indust., 
Nature, Nov. 1, 1900, Ixiii., 7-9 ; Nov. 29, 111-2; Jan. 24, iOOl ; Breaudat, 
Contrib. d L'Etude de la Fahricat. de VIndigo, in Bull. Econ. L’lndo-Chine, July 

1903, n.s., vi.] 

SYNTHETIC INDIGO.— It would be impossible to deal here with 
the discovery and production of synthetic indigo. As a matter of 
historic interest it may be mentioned that Perkin was (in 1856) the 
original discoverer of the coal-tar dyes, hut, like Green’s discoveries still 
later, they were not fully appreciated -until they had reached the Nether- 
lands and German laboratories. Hence for a good many years past the 
artificial dyes have proved formidable rivals to the natural colours, and 
even in the case of indigo have begun to curtail the world’s demand for the 
Indian article. Already the exports from India have been reduced very 
seriously. Germany, for example, has practically ceased to import vegetable 
indigo, and her exports of the artificial products to all countries were last 
year valued at 25,000,000 marks (£1,250,020). This is remarkable, seeing 
that the first commercial manufacture was only made in 1897. According 
to a report issued by the Badische Anihn and Soda-Eabrik Company, their 
profits were in 1903, £583,787, and in 1904, £544,936. Thus it would 
appear probable that large sums have been realised from the sale of artificial 
indigo. The imports of synthetic indigo are mainly from the Netherlands. 
These came to 14,691 cwt., valued at £143,613 in 1902 ; 17,752 cwt. in 
1903 ; 19,458 cwt. in 1904 ; 32,246 cwt. in 1906 ; and 39,042 cwt., valued 
at £147,325 in 1906. 

TRADE IN INDIGO. — In a dispatch, dated 1792, the Board of 
Directors congratulated the Indian Government that, as the British im- 
ports of Bengal indigo increased, those from the Spanish and French 
colonies declined, while at the same tiwo a large export trade from Great 
Britain to the Continent had been established. That re-export trade 
amounted in 1790 to close on one million pounds of the dye. Such a 
brilliant result, when contrasted -with the depression that has been cast 
over the industry, within the past few years, is highly significant. But 
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with the detailed statement of former transactions, given in the 
Dictionary, it may suffice to review here, and very briefly, the returns of the 
past few years 

Bxporfs.— The bulk of the factory-made indigo is exported. India 
uses up only the most inferior grades of the dye. The returns of foreign 
trade thus very nearly express the total production. The year 1894-5 
showed the highest production credited to the Indian industry, viz. 
237,494 cwt., produced from 1,688,042 acres. Up to that point the pros- 
perity was almost phenomenal — a century of advancement, in spite of 
numerous local upheavals. But the year following the first commercial 
production of synthetic indigo the crash Came, and from that time 
there has been nothing but continuous curtailments. From 1894-6 
down to 1906-7 the record is, in fact, a very melancholy one. The 
exports in 1894-5 were 166,308 cwt., valued at B.s. 4,74,59,153, and in 
1895-6 they were 187,337 cwt., valued at Es. 5,35,45,112. But the twelve 
years following show a continuous decline, until in 1906-7 the exports 
were only 35,102 cwd., valued at Es. 70,04,773. Commenting on this 
subject, J. A. Eobertson {Rev. Trade Ind., 1904-5, 28-9), at that time 
Director-General of Statistics in India, wrote : * “ The unremunerative 
level to which prices have been forced down by competition of synthetic 
indigo has reduced the indigo plantations of Bengal to less than half the 
area they occupied ten years ago, and over the whole of India the reduction 
in that period was 66 per cent. Planters in Bengal are strengthening their 
position by cultivating other crops in addition to indigo, and they can 
carry on a contest for supremacy wdth synthetic indigo for many years.” 
“ The season of 1904 gave a very poor yield, the deficiency compared with 
the previous year being estimated in the official reports at 31 per cent, in 
Bengal and 45 per cent, for the whole crop. The total exports of 1904-5 
are less by 18*4 per cent, in quantity, and 22*4 per cent, in value, than 
the exports of the previous year. The fall in the average price was thus 
4 per cent., and in Calcutta the fall was more marked in the better kinds 
than in the ordinary qualities.” 

Turning now to the countries which have drawn on India for their 
supplies of indigo, Great Britain formerly headed the list. The exports 
from India to Great Britain in 1875-6 came to 72,494 cwt. ; in 1883-6 to 
64,204 cwt. ; in 1895-6 to 66,216 cwt. ; and in 1898-9 (the year after the 
production of synthetic indigo) they dropped to 30,973 cwt. ; since which 
date they have steadily declined until in 1904-6 they were only 10,743 cwt. ; 
in 1905-6, 7,749 cwt. ; and in 1906-7, 7,942 cwt. The record of the United 
States is somewhat similar, though on a smaller scale. In 1875-6 the 
share taken by the States came to 4,089 cwt. ; ten years later it became 
20,737 cwt,, and from then a decline has been observed until in 1905-6 
the amount taken was only 1,530 cwt., and in 1906-7, 1,258 cwt. Egypt, 
on the other hand, has preserved a fairly constant market, but it has to be 
explained that Eg 3 q)t takes mainly Madras dry-leaf indigo. In 1875-6 
it drew 577 cwt. ; in 1885-6, 11,601 cwt. ; in 1896-6, 13,995 cwt. ; in 
1903-4, 15,375 cwt, ; in 1905-6, 9,702 cwt. ; and in 1906-7, 9,195 cwt. With 
most Continental countries the decline in the demand for Indian indigo has 
been most marked. Germany took in 1895-6, 16,929 cwt. ; in 1903-4, only 
1,776 cwt. ; in 1905-6, 487 cwt. *, and in 1906-7, 523 cwd, France procured 
in 1895-6, 21,011 cwt. ; in 1903-4, 1,975 cwt. ; in 1905-6, 970 cwt. ; and 
in 1906-7, 541 cwt. ' Japan, which for several years had been one of the 
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chief markets, almost ceased to import in 1904-5. This, it is believed, 
was largely a consequence of “ the differential taxation which took effect 
from April 1, 1903 and imposed an extra tax, equal to 1-55 pence per lb., 
on Indian indigo, which both Java plant indigo and German synthetic 
indigo escaped, placing an insupportable burden on the trade ; but now 
that Indian indigo has been treated on the most- favoured-nation basis by 
the Convention mth Japan, which came' into force on March 15, 1905, 
there may be some revival of the trade, German synthetic indigo has, ^ 
however, now acquired such a dominant position, and its higher percentage 
of colouring matter still retains for it such advantage by reason of the 
duty being charged by weight, that India will find it difficult to recover 
lost ground ” (Robertson, Ic. 29). The exports from India to Japan in 
1906-7 were 1,800 cwt. \Cf. Rept. Beng. Chamber of Comm., 1903-4, 
163-8.] 

Internal Trade. — Turning now to the shares taken by the provinces 
of India. In 1885-6 the total exports were 132,495 cwt., of which the 
Bengal share was 76,109 and the Madras 45,828. Ten years later (1895-6) 
the total exports were 187,337, of which the Bengal share was 111,714 
and the Madras 62,425 cwt. ; in 1903-4, 60,410, of which Bengal furnished: 
29,858 and Madras 24,414 cwt. ; in 1905-6, 31,186, of which Bengal sup-t 
plied 19,062 and Madras 7,756 cwt. ; and in 1906-7, 35,102, of which Bengal 
contributed 19,309 and Madras 11,159 cwt. The exports across the land 
frontier are not very important. In 1904-5 they came to 4,873 cwt., 
valued at Rs. 4,70,203 ; in 1905-6 to 5,276 cwt., valued at Rs. 5,26,431 ; 
and in 1906-7 to 3,618 cwt., valued at Rs. 3,47,341. The most important 
receiving countries are Seistan and Dir, Swat and Bajaur. Formerly a 
large trade was done in exporting indigo-dyed goods foom India. The only 
survival of this is the export of blue cloth feom Pondicherry to French 
China — a survival due, apparently, to the French protectionist enactments 
in favour of her colonies. 

Imports. — A startling peculiarity of the present phase of the Indian 
traffic in indigo may be said to exist in the circumstance that a small supply 
of the dye is annually drawn from the Straits, from the United Kingdom, 
Belgium and Japan. There is no mention of synthentic indigo being 
imported, and the small foreign supply may be to some extent returns of 
Indian indigo. The imports in 1905-6 were 1,244 cwt., valued at 
Rs. 1,12,243 ; and in 1906-7, 2,392 cwt. and Rs. 97,152. 

INSECTS (INSECT A); Fa. Br. Ind.; Hampson (Moths), i-iv., 
Bingham, Wasps and Bees (Hymenoptera), i-”ii. ; Distant, Bugs (Rhyn- 
chota), i, ; Watt, Products Derived from Animal Kingdom (Insects), 64-5 ; 
Maxwell-Lefroy, Economic Entomology, in Journ. Bomb. Nat. Hist. Soc., 
XV., 432-44 ; also Locusts in India, in Agri. Journ. Ind., 1907, ii., pt. 
iii., 238-45, tt. xiv-xx. 

With the exception of the silkworms, the bees, th© cochineal, the lac and 
the gall-forming insects, very few others can be regarded as of economic value. 
Unfortunately a very large number of insects force attention through the depre- 
dations they effect on crops, stores of food, mdustrial materials, manufactures, 
woodwork, etc. Maxwell-Lefroy has set forth in a lucid manner the difficulties 
that beset the entomologist in India who may have' entrusted to him the investiga- 
tion and solution of the pests of the fields aiid forests or the discovery of beneficial 
insects. The insects have to be identified and in many cases scientifically named, 
then their life-histories worked out, before practical suggestions are possible. 
Throughout the present publication tho effort na» been made to record the results 
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hitherto attained under the names of the products concerned, such as Vorchot-u^ 
(Jute), (Tea), etc. But m addition, the following special articles deal 

with insect economic products ! — , 

Bees', Bees’-wax, Dammar and Honey (see pp. 123-9). 

Coccus Cacti, Cocliineal (pp. 347-9). 

Silk (pp. 992-1013). 

Tachardia LaCca. (pp. 1003-6). 

Besides these, however, there are a few other insects that have attracted 
attention. Perhaps the most important is the Locust. This often proves so 
destructive that strenuous efforts become necessary to restrain it. In order 
to aid in their identification, Maxwell-Lefroy has recently published an in- 
teresting account of the life-histories, with full-page illustrations, of the two 
locusts known to India, viz. the Bombay Locust and the North-West Locust. [The 
following papers have appeared in The Agricultural Ledger : — Gunther and Cotes, 
Dned Locusts as food for Gage and Game Birds, 1893, No. 2; The Automatic 
Locust Catcher, 1896, No. 15; Stewart Stockman, A Plague of Grasshoppers in 
the G. Frov., 1903, No. 3, 66-85 ; MaxweU-Lefroy, Mem. Dept. Agri. Ind., 1906, i.. 
No. 1 ; 1907, i., 125.] Sly {Agri. Journ. Ind., ii., pt. ii., 208) gives a brief 
forecast of a report shortly to appear on the results attained in India with the 
locust parasitic fungus. 

The wing-cases of the beetle xtuprestis vlttata are largely employed 
for ornamental purposes in India, and are especially worked up in articles of 
dress produced in Madras and Hyderabad, or are used in hhas-hhas fans, etc. 
[G/. Mukharji, Art Manuf. Ind., 309, 313, 380 ; Watt, Ind. Art at Delhi, 1903, 
161,198, 408.] 

IPOMCEA, Linn. ; FI. Br. Ind., iv., 196-215 ; Prain, Beng. Plants, 
1903, ii., 731-7; Cooke, FI. Pres. Bomb., 1905, ii., 2H-52 ; CoN- 
VOLVULACE.®. A genus of herbs, rarely shrubs, twining, prostrate, or 
less often sub-erect. 

I. aquatioa, / Bee. Bot. Surv. Ind., ii., 121, 185, 243 ; iii., 81. The halmi- 
sdh, ndri, ganthian, nalichi bafi, sarkarei valli, etc. An aquatic species common 
throughout India but especially abundant on the surface of tanks in Bengal. 
The young shoots, leaves and roots are universally eaten as a vegetable, and the 
plant is for that purpose often semi-cultivated. The juice is believed to have 
emetic properties and to be useful in opium poisoning. [C7/. Pharmacog. Ind., ii., 
640 ; Dutt, Mat. Med, Hind., 1900, 302.] 

I. Agitata, Linn. ; Talbot, Idst Trees, etc., 1902, 251. The hildikand, bhui-kohala, 
matta-pal-tiga, etc. A large climbing perennial cultivated on account of its 
pink to purple flowers and its tuberous roots, used in Native medicine (see p. 1 ] 20). 
[Gf. The Bower Manuscript (Hoernle, transl.), 1893-7, 96; Pharmacog. Ind., 
ii., 534-6 ; Dutt, Ic. 323.] 

I. hederaoea, Saoq. ; Bee. Bot. Surv. Ind., m., 244. The nil-kalmi, haunra, bildi, 
kodi, kdld-ddnd, kdkkatdn-virai, etc. An annual hairy twiner, cultivated in 
India, but also found wdld. The seeds known as k&ld-dd,na and mirchai are 
purgative and resemble jalap in their action. They were made officinal in the 
Pharmacopoeia India in 1868. The market rate is about 4 annas per lb. Hooper 
{Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-6, 32-3) says that the seeds contain 
8*05 per cent, of resin resembling conuoluuline, but in addition are rich in albu- 
minous substances and contain 14*02 per cent, of a nauseous fat — a disadvantage 
in internal administration. [Gf. Pharmacog. Ind., ii., 630-4; Henry, Econ. Bot. 
China, 1893, 49 ; Firminger, Man Gard. Ind. (ed. Cameron), 1904, 476.] 

I. Purg-a, Hayne. Jalap. A climber, native of the Mexican Andes, 
at altitudes from 5,000 to 8,000 feet above the sea. In its native habitat 
rain falls almost daily, and it flourishes best in shady woods with a deep 
rich humus soil. 

In India, it is cultivated on Dodabetta in the Nilgiri hills, and in the North- 
Western, Himalaya at Mussourie. The crop is an exliausting one. Formerly 
the plant was grown among the einchona trees, but this system has been abandoned, 
since while the jalap flourished the cinchona was injured. Plants may be obtained 
from cuttings set under shad;e in a moist, sandy soil, but for cultivation on a 
large scale the smaller {tuberous- roots may preferably be used. These are placed 




SWEET POTATO 

one foot apart and at a depth of about six inches within trenches filled with farm- 
yard manure. As the plants grow, stakes require to be fixed for them to climb 
on. A return may be expected in the third year, and every third year there- 
after. In Ootacamund it has been found that an acre of jalap yields 5,000 lb. 
of green tubers, or say 1,000 lb. of powder. The drying process is a difficult one, 
as there is frequently considerable loss through mouldiness aiid fermentation. 
It is said this may be prevented by cutting the tubercles in slices. 

Medicinally, jalap is well known as a hydragogue purgative, its action being 
due to certain resinous principles. The selling price has been given at about 
2s. Sd. per oz. [(7/. Mcholls, Texthooh Trop. Agri., 1892, 237-40 ; Hooper, 
Effect of Phosphatic Man. on Growth of Jalap (Reprint from Pharm. Journ.), 
1896 ; ATew Bull., 1897, 302; Brit. Pharmacop., 1898, 165; Thorpe, Diet. Appl. 
Ghem., 1900, iii., 349 ; Pharm. Soc. Mus. Rept., 1895-1902, 62-3 ; Pharm. 
Journ., 1904, Ixxii., 284-5.] 

I. Turpethum (see Operculina Turpethum, p. 822), 

I. Batatas, Lamh; DutHe and Fuller, Field and Garden Crofs, 
1893, iii., 12, tt. 87-8 ; Bee. BoL Surv. Ind., ii., 41, 120, 185 ; iii., 80, 245. 
Sweet Potato, mita-dlu, ranga-dlu, chine dlu, shaJearhand, vallihilangu, etc. 

Habitat. — Presumably a native of America, but is extensively cultivated in 
India. Two forms are met with, one with red, the other with white tubers. 
Evidence points to its having apparently reached the Pacific Islands in prehistoric 
times, and to a cultivation in China in the second or third century of our era, 
Asa Gray {Scient. Papers, 1889, i., 317-20), reviewing the account given in De 
Candolle’s Origin of Cultivated Plants, gives full particulars of the literary evidence 
in favour of an American origin. The first mention of the plant appears to be 
by Peter Martyr, who in the 9th book of his 2nd Decade (written about 1614), 
gives Batatas among the fruits of the province of IJraba, Darien, and in his 
3rd Decade names them among the plants growing in Honduras when Columbus 
landed in 1602. Other early Spanish travellers, e.g. Cieca de Leon, Jean de 
Lery, etc., also refer to the finding of sweet potatoes in Peru and Brazil. Clusius, 
moreover {Rar. Stirp. Hist, 1676, ii., 297-9), states pointedly that they grow 
wild in the New World and adjoining islands, whence brought to Spain. Nothing 
very definite can be learned of its introduction into India, The plant is figured 
and described by Rheede {Hort. Mai., 1688, vii., 95, t. 50) and by Rumphius 
{Herb. Amh,, 1750, v., 370, t. 130), Carey (Aa. Res., 1808, x,, 18) discusses the 
method of cultivation pursued in Dinajpur, and Roxburgh {PL Ind., i., 483) 
speaks of the red sort as cultivated all over the warmer parts of Asia, 

Cultivation . — The area under the sweet potato in India cannot be 
definitely ascertained. It is grown all over the country from the Panjab, 
the United Provinces, Eajputana, Central India, the Central Provinces, 
Bengal, Assam, Bombay, Madras and Burma. In Bengal it is more 
important in the eastern tracts, such as Bogra and Bhagalpur, than in the 
western and central divisions. Taldng India as a whole, it is planted 
from August to November and reaped from December to May, the varia- 
tions being a consequence of local climatic conditions and methods of 
propagation. A full account of its production in Bombay is given by 
Moilison {TextbooJe Ind. Agri., 1901, iii., 193-7), of which the following 
summary may be accepted as true of India generally. The best soil is a 
light friable one, well prepared by deep tillage. The crop does not 
thrive unless the land be naturally ^y. It is generally grown during the 
cold season and under irrigation, but on light, dry land a rain crop may be 
produced. The land is prepared during the monapon by frequent plough- 
ings, and in September farmyard manure at the rate of thirty cart-loads 
per acre is given. Before planting, inrigation beds are formed of various 
sizes according to local circumstances. 

Planting usually takes place iu Ootober-November. The crop is 
propagated by cuttings from fairly mature : portions of the stem, each 
with three nodes or leaf-buds. Two nodes are placed underground, 2 
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to 3 inches deep, while the other node is left free. The cuttings are 
usually placed along ridges, though sometimes in flat beds. The ridges are 
about" 18 inches apart , and the cuttings are deposited one foot apart 
on each side of the ridge, half-way between the crest and the bottom of the 
furrow. Cross furrows are also drawn which form channels for irrigation. 
Weeding should be attended to and the crop watered every eight or twelve 
days. Care must also be taken to prevent the plants rooting at the nodes, 
for othervdse small tubers of no value will be formed at the points of 
attachment and these will deduct from' the growth of the large tubers at 
the main root. 

Yield.— li planted in October-November the crop should be ripe in 
April and the tubers lifted at once, else much damage will be done by 
rats and white ants. . The vines or hauhus are reaped before the tubers 
are dug. A good crop may yield six tons per acre, worth about Rs. 300, 
The cost of cultivation in the Surat district Mollison gives as Rs. 134. 

Sugar and Alcohol. — The sweet, potato contains more dry starchy 
and sugary matter than the ordinary potato, but less nitrogenous substance. 
Analysis shows it to possess about 10 to 20 per cent, of sugar and about 
16*05 per cent, of starch. It is said to be an excellent source of alcohol, 
100 kilos of tubers yielding about 12 to 13 litres of absolute alcohol. 

Recently it has been largely cultivated in some parts of the world as a 
source of sugar. By the Natives- of India it is commonly used as food, 
either cooked in curry or boiled, roasted or fried. 

[<7/. Piso, De Med. Brazil, 1648, 94 ; Hernandez, JlYova PI. Hist., 1651, 299 ; 
Forster, PI. Esc., 1786, 55-6 ; Bentham, Rev. of Targioni-Tozzetti, in Journ. 
Hort. Soc., 1855, ix., 141--2 ; De Candolle, Orig. Cult: Plants, 1884, 67-8 ; Basu, 
Agri. Lohardaga, 1890, pt. i., 78 ; Nieholls, l.c. 288-90; Duggar, Btoeet Potato 
Cult,, etc., U.S. Dept. Agri. Bull., 1896, No. 26 ; Thorpe, JDici. Appl. CJiem., 1898, 
ii, 292 ; Woodrow, Card, in Ind., 1899, 391 ; Der Tropenpflanzer, 1902, vi., 286- 
90; Mollison, Amer. Sweet Potatos for Ind., in Jnd. Planting and Card., Oct, 30, 
1902 ; Sweet Potato Sugar in Formosa, Aug. 1, 1903 ; West Ind. Bull., 1901j it. 
No. 4, 293-302; 1902, iii.. No. 3, 206-11 ; v.. No. 1, 5-6, 26-6, No. 3, 281-6; 
Pirminger, Jf an. (?ord. Jnd. (ed. Cameron), 1904, 478.] 

IRON AND IRON MANUFACTURES.— Ball, Man. Econ. 
Geol. Ind., iii., 335-420 5 Watt, jRev. Min. Prod. Ind., 1894-7; Mahon, 
‘Be'pt. Manuf. of Iron and Steel in Indda, 1899 ; Holland, Rev. Min. Prod. 
Ind., 1898-1903, 11-2, 61-2. 

PRODUCTION . — Iron is commonly said to exist in nature in two great 
classes of workable Ore — ( 1) Carbonates and clay ironstone, and (2) 
Oxides, like hematite and magnetite. The Carbonates' eonsist essen- 
tially of two kinds : (a) those in which the salt is crystalline and little 
admixed with earthy matter, and (6) those in which a larger or smaller 
amount of clay is intimately intermixed with the ferrous carbonate. The 
former is spathic iron ore and the latter argillaceous ore or clay ironstone. 
Clay ironstone- exists in large deposits in many coal measures and is then 
known as black-band/ ■ The Oxibbs may be spoken of as of three kinds 
(a) anhydrous ferric oxide-; (6) hydrated ferric oxide ; and (c) a mixture 
of ferrous and ferric oxides such as the magnetic oxide of iron. Hughes 
Builer has recently sent from Baluchistan a natural mineral known as 
hhaghal or lagh, which is employed as a-dye. This has been ascertained 
to be an- impure sulphate of’ iron. “ The most abundant iron ores are 
the minerals magnetite '>atfd hemiatite which occur in numerous places 
with quartz, making qdartz iron»or 0 schists which are generally members 
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of the Dliarwar and other Archsean schist series.. The most conspicuons 
examples of this class occur in the Salem district and the Sandur State 
in the Bellary district of the Madras Presidency, and in the Chanda, Eaipur, 
and Jubbulpore Districts of the Central Provinces. The chief ore now 
used at the Barakar iron- works for the manufacture of pig-iron is clay 
ironstone, containing 45 to 48 per cent, of iron, and occurring as nodules 
in shaly formation separating the Barakar and Eamganj stages of the 
Damuda series in Bengal ” (7mp. Gaz., 1907, iii., 145-6). 

Notwithstanding the fact that rich deposits of one or other of these 
various iron ores exist here and there all over India, and have, from the 
most ancient times, been worked up in a desultory manner by the Natives, 
still there has been but one successful attempt on European lines and by 
modern appliances. Indeed some of the recent investigations conducted in 
India would seem to establish belief that few of the important supplies of 
ore are of sufficiently high merit to defray the cost of carriage to Europe 
(or even to Indian centres of fuel supply) and leave a margin of profit. 
The opinion would thus appear to have been borne home that the 
expansion of India’s iron production must, for the present, be looked for 
in the immediate vicinity of fuel supplies. 

South India . — Some few years ago many persons urged that if it paid 
to convey Spanish ore to England to be there made into “ pig ” which in 
the ordinary course of trade was profitably carried even to India, it must 
of necessity pay to convey the rich ores of Madras to the coal mines of 
India to be there worked up in competition with the imported foreign 
metal (Watt, Mem. Res. Ind., 1894). It was also even upheld that the 
time might soon arrive when England would have to look to Salem for 
its supplies of magnetic ore. In his presidential address to the Iron and 
Steel Institute (of May 1893), for example, Mr. W. Eichards suggested 
that Indian ores could and should be substituted for Spanish. And still 
further it was loudly proclaimed that with some co-operative organisation 
of the Forest Department, South India might easily supply charcoal in 
such abundance and at such a price as to admit of production of iron after 
the fashion pursued in Styria and certain districts of America. These 
and other such opinions led to various technical investigations and reports 
on the part of experts employed both by private individuals and by 
Grovernment. The Secretary of State for India, for example, submitted 
the then available information to Mr. Jeremiah Head, formerly President 
of the Institution of Mechanical Engineers, for favour of his views, the 
result being a most valuable contribution dated May 2, 1896. This is 
concluded as follows : — “ I regret to have to say that in my opinion it is 
not at present practicable to conduct an iron industry at or near Salem 
upon the methods pursued in Styria and certain districts of Am.erica where 
charcoal is employed.” It was perhaps but natural that with a subject 
which had not passed from the stage of personal opinion to that of ascer- 
tained results, some at least of Head’s statements would be challenged. His 
final conclusion, in fact, has by no means been universally accepted in India, 
and the accuracy of the information on which he based his calculations of 
cost of production of iron, as also the supply of crude ore for direct export 
to Europe, has been called into question. The Board of Eevenue, Madras, 
for example, observed that “ If it can be shown that Mr. Head’s estimate 
can be safely reduced to Es. 50 per ton f.o.b., as the Board believes that it 
can be, and freight can be obtained at 16s. per ton, the estimate taken by 
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Mr. Head (at page 18 of his report), it will he possible to deliver Kanjamalai 
pig-iron in England for £3 15s. lOd. per ton, being 5s. 2d below the 
miniimmi value of imported Swedish pig, £1 4s. lid. below the maximum, 
and 12s. 3d. below the average. The same iron could also compete still more 
favoiuablj’- with Swedish pig imported into Madras, Calcutta and Ceylon.” 
Tesfc In 1898 a consignment of Kanjamalai Salem ore was sent to England to 

Consignment. Ijq tested along with Indian coke supplied for that purpose. The experiment 

Avas conducted by Messrs. Bolckow, Vaughan & Co. at Middlesborough, 
with the result that it was found to contain only 40 per cent, magnetic 
iron— in fact, that it Avas not worth exporting. This led to an acri- 
monious correspondence in the public press, in which it was affirmed that 
the sample sent Avas not selected ore but an average of the whole rock, 
and thus contained much that ordinarily Avould never be conveyed from 
the mine to the smelting furnace. It was urged that the results of previous 
investigations (such as those conducted by Dunstan, Imp. Inst. Tech. Bepts., 
12-22) shoAA’-ed a much higher average merit. Six samples examined gave 
56‘95 average, Arith the highest 70’06 and the lowest 36*44 per cent, of iron. 

' The Porto Novo Iron Company, founded by Mr. J osiah Marshal Heath, 

was the earliest and perhaps the most persistently worked concern in 
India. It Avas founded in 1830, changed hands more than once, and Avas 
finally dissolved and its privileges surrendered to Government in 1874. 
For thirty years a large quantity of iron was manufactured, and failure, 
Major Mahon’s as Major R. H, Mahon says, Avas not due to lack of iron ore or its quality, 
Opmion. inexperience, defective machinery, and want of capital. He is, 

moreover, strongly of opinion that all existing difficulties will be overcome 
and iron production from the South Indian supplies made an industry of 
the greatest possible value. Persons interested in this subject should 
therefore procure Mahon’s admirable report. It would thus seem that 
the whole subject needs to be even still further investigated before it 
can be regarded as satisfactorily disposed of one way or the other. 

O. Prov. Centra! Provinces and Orissa. — Hardly less satisfactory are the 

results of the inquiry made regarding the iron supplies of the Central 
ProAunces. The report of investigations conducted by Mr. E. P. Martin 
and Prof. Henry Louis (on behalf of the Right Hon. Sir E. Cassel) will be 
found in The Agricultural Ledger. Speaking of the Jabbalpur district, 
Agaria Supply, more especially the Agaria ridge, these distinguished investigators say 
“the entire district undoubtedly contains considerable quantities of 
ferruginous material, but the latter is nowhere concentrated into what 
may be called a workable ore deposit showing the essential characters of 
steadiness and persistence which are indispensable in a deposit that is to 
form the basis of an important industry.” The conclusion arrived at may 
be said to be that considerable though the iron resources of the district 
are, they are not such as would warrant the erection of iron and steel 
works with any prospect of commercial success. In the Mayurbhanj State, 
Ohanda Supply, in Raipur and in the Chanda districts, Messrs. Tata, Sons & Co. of Bombay 
organised prospecting operations on a large scale and employed Mr. C. P. 
Perin and Mr. G. M. Weld as their experts. As a result it has been decided 
to erect iron and steel works near Kalimati on the Bengal-Nagpur Railway 
with the intention of using the Mayurbhanj ore in conjunction Avith fuel 
from the Jherria Coal Field. It may thus fairly well be assumed that 
this new departure marks an era in the metal industries of India. 

A Company knoAm as the Tata Iron and Steel Company, Ltd., Avas 
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floated at Bombay in July 1907 witli a capital of 21 lakhs of rupees. Since 
then Government have sanctioned the construction of a broad-gauge 
railway from Kalimati (the site selected for the works) to the ore-fields 
of Mayurbhanj State, a distance of about 45 miles. Coal lands have 
been purchased by the company in the Jherria field ; limestone quarries 
secured near Katni; manganese ore is being opened up in Salaghat; 
designs for the works have been accepted and progress made in clearing 
the site for the erection of the blast furnaces which are expected to com- 
mence operations about the end of 1910. 

Bengal. — It has, however, to be admitted that so far as actual results Bengal, 
are concerned, the ore utilised in India is very nearly confined to that 
worked up by the Bengal Iron and Steel Company in its works at Barakar. 

In the Review of Mineral Production, Holland gives the ore raised 
in Bengal during 1898 to 1903, which shows for the six: years an annual 
average output of 57,678 tons valued at £8,338, and a value per ton of 
2-89s. XJp to the present time, he observes, the Barakar Iron and 
Steel Company has manufactured pig-iron only, of which two blast furnaces Pig-iron, 
have turned out 35,000 tons of pig-iron a year. Since then a third blast Blast Pumaoes. 
furnace has been added and an unsuccessful attempt made to manufacture 
basic steel. The history of past adversity and present prosperity of the 
Barakar works is the story of the failure of unskilled impersonal enterprise 
contrasted with skilled individual energy when combined with capital 
and commercial acumen. Their subsequent production was 65,115 tons 
in 1904 ; 97,698 tons in 1905 ; and 69,397 tons in 1906. 

FOUNDRIES AND INDUSTRIES. — Iron and Brass Foundries are not Foundries, 
separately returned, so that they have to be dealt with conjointly. They 
are scattered all over the country, but with the exception of the Barakar 
Iron and Steel Company, the railway and engineering workshops and 
foundries of Calcutta, Bombay, and certain other large towns, few are of 
any importance. In 1903 there were 78 foundries in all India giving employ- 
ment to 22,568 persons, and in 1904, 89 employing 24,266 persons. Three Persons 
years previously the corresponding figures were 70 and 17,980, so that • 

there has been a considerable expansion; but these returns take, of course, 
no cognisance of the village blacksmith nor the workers in brass and copper. 

In the Eecords of the Geological Survey of India (1906, xxxiii., pt. i., 12-3) 
it is stated that the value of Bengal ore works out to an average of Ks. 2-4a. Cost. 

(3g.) per ton. For the rest of India, the ore being of a higher quality 
and raised at places often distant from the railways as well as the ports, 
a higher average prevails, say Es. 4. The returns for 1904 show 71,608 
tons of ore used, valued at £12,617. In the Central Provinces there were 
441 small direct-process furnaces at work. \Cf. Moral and Mat. Prog. 

Ind., 1905-6, 115.] 

Local Manufactures. — The exports and re-exports are not of Local 
sufficient importance to necessitate separate treatment. A feature of Indents, 
great potentiality that bids fair to foster local manufacturing enterprise, 
is the decision of the Indian Eailway Board to place Indian engineering 
firms in a position to tender publicly for a portion of the annual require- 
ment of stock. The tenders are to be confined for the present to the 
supply of frames and bodies only, the requisite wheels, axles, springs 
and draw-bars to complete wagons being indented for from England 
as heretofore. Subject to the material being satisfactory, iron and steel 
of Indian manufacture should be used whenever possible. 
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Indigenoas Industries.— Theie vrould seem to be “ no doubt that 
the existing manufacture of wrought iron by a direct process was 
widespread in the country before the date of the most ancient historic 
records, while the manufacture of the ancient wootz anticipated by many 
centuries the cementation process, developed in Europe, for the 
manufacture of the finest qualities of steel,” “The Native iron- 
smelting industry has been practically stamped out by cheap imported 
iron and steel within range of the railways, but it still persists in the 
more remote parts of the Peninsula and in some parts of the Central 
Provinces has shown signs of slight improvement ” {Imp. Gaz., 1907, 
hi., 145), According to Mr. Syed Ali Belgrami, the Nizam’s Dominions 
furnished the material from which the famous Damascus blades of the 
Middle Ages were made. To this day Hyderabad is noted for its 
swords and daggers. Holland observes that so far as official returns 
are concerned, the Central Provinces show the highest production 
of iron, viz. from 2,400 to 4,800 tons ; hut there is also a sensible 
industry surviving in Bijawar, Panna and Orchha amongst the Central 
Indian States, as well as in Mysore and in some parts of the Madras 
Presidency. “ Steel is made, both in the form of ingots by the 
carburisation of wrought-iron in crucibles, and, on a much smaller scale, 
by the deoarburisation of cast-iron shot in a small open hearth.” 

The antiquity of the Indian knowledge in iron may be judged of from the 
famous pillar at the Kutab near Delhi ; from the numerous examples that 
exist of wrought iron ; from the hammered and perforated door panels both 
in iron and brass to he seen at the ancient palaces and tombs ; and from the 
superb collections of arms perserved by the princes and nobles. Burma has 
for many years been known to have attained high proficiency in wrought 
iron. Near the Arakan pagoda of Mandalay numerous workshops exist for 
the production of the iron thees or the umbrellas placed as weather-cooks 
on the pagodas of Burma. At the pagodas, balustrades in iron are also 
frequently used, and this demand has given birth to a fairly large 
import trade in very inferior cast-iron imitations of fine old Burmese 
designs in wrought iron. Of Western India, Baroda is noted for its 
wrought-iron balustrades. The engraving and carving of iron and steel 
was some years ago an important industry in India, and Kanara, Madura, 
Malabar, Vizagapatam and Mysore were famous for their works of this 
class. The art is still practised at Udaipur, Jaipur, and Jodhpur. 
Hyderabad, Deccan, and Kach are famed for their arms; and the gold and 
silver damascened soft-steel wares such as armour, swords, shields, caskets, 
etc. {hoftgari work) of Sialkot, Serhoi, Jaipur, are traded in all over 
India and largely exported. The decline of the Sikh power and the modern 
change in the methods and materials of warfare struck, however, a deadly 
blow at the damascening art, and a serious decline both in the amount 
and quality of the work has for years past been manifest {Ind. Art at 
1903, 14-45, 46G-2). ■ 

TRADE. — Imports. — ^It is difficult to give anything like an accurate 
conception of the total traffic in iron. The local production is hut 
imperfectly known ; an error must therefore always exist. A large 
number of articles that are partly constructed of iron are sure to he re- 
turned under other headings, hut the figures under hardware and cutlery, 
iron, steel, machinery, railway plant, rolling stock, locomotives, etc. 
(Merchandise and Government Stores), give some idea of the vast magni- 
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tude of th.e traffic. Tlie Imports slio'wii under these headings were 
collectively in 1899-1900 valued at Bs. 13,34,14,503 ; in 1901-2 at 
Es. 15,11,06,431 • in 1903-4, Es. 19,58,09,778 ; in 1904-5, Es. 20,30,66,366 ; 
in 1905-6, Es. 23,01,10,532 ; and in 1906-7, Es. 26,86,49,605 (£17,909,973). 
Thus the traffic is by no means unimportant, but it may be useful to direct 
attention to certain items of it that more especially may be called Iron. 
The imports of Oast-pig were in 1899-1900, 263,563 cwt., valued at 
Es. 7,95,040 ; in 1901-2, 291,422 cwt., valued at Es. 8,73,347 ; in 1903-4, 
531,953 cwt., valued at Es. 13,84,888 ; in 1905-6, 636,163 cwt,, valued 
at Es. 16,17,966 ; and in 1906-7, 667,285 cwt., valued at Es. 18,43,167. 
Practically the whole of these imports came from the United Kingdom, 
the only other country of importance being Aden. Of Bar-iron, the 
imports were in 1899-1900, 499,678 cwt., Es. 30,07,124 ; in 1901-2, 
855,106 cwt., Es. 49,67,024; in 190S-4, 650,409 cwt., Es. 35,74,266 ; 
in 1905-6, 781,360 cwt., Es. 39,89,004 ; and in 1906-7, 606,604 cwt., 
Es. 35,18,998. Under the heading of Steel-bars the imports were in 
1899-1900, 500,676 cwt., valued at Es. 33,21,024 ; in 1901-2, 974,038 
cwt., Es. 54,93,840 ; in 1903-4, 1,115,933 cwt., Es. 59,49,191 ; in 1905-6, 
1,963,574 cwt., Es. 95,42,895; and in 1906-7, 1,402,762 cwt., Es. 74,92,013. 
In the iron and steel bar traffic Belgium has practically usurped the 
jUnited Kingdom and for some years past poured into the country large 
/quantities of cheap stuff that has found a ready and expanding market. 
Of Pipes and Tubes in 1899-1900 the imports were 257,118 cwt., 
Es. 25,32,277 ; in 1901-2, 322,520 cwt., Es. 29,40,404 ; 1903-4, 821,783 cwt., 
Es. 57,81,098 ; 1905-6, 514,060 cwt., Es. 38,^,850 ; and in 1906-7, 668,539 
cwt., Es. 61,17,286. In this traffic the British manufacturer more than 
holds his own, the only important competitor being the United States. Of 
Sheets and Plates (all Hnds) the imports in 1899-1900 were 1,104,289 
cwt., valued at Es. 1,04,42,871 ; in 1901-2, 1,298,985 cwt., Es. 1,22,15,307 ; 
in 1903-4, 1,636,592 cwt., Es. 1,46,60,655 ; in 1905-6, 1,783,999 cwt., 
Es. 1,59,41,040 ; and in 1906-7, 2,190,764 cwt., Es. 2,20,45,396. The 
supplies come mainly from the United Kingdom, the only other country 
of importance being Belgium, the trade from which would appear to be 
declining. 

These illustrations may be accepted as fairly representative of all 
the special headings of the iron trade proper. Space cannot be afforded 
to indicate the traffic in the manufactures that are only partially made 
of iron, such as machinery, railway plant, etc. It may have been ob- 
served that a steady rise is taking place in the imports. -Even the figures 
exemplified are sufficient to show that there is room for a large iron manu- 
facturing industry ; and when this is established, the production of rails, 
rolling stock and machinery would soon follow in the wake of the furnace 
and the foundry. 

\Of. Bengal : Montgomery Martin, Hist JE. Ind., 1807-13, ii., 17S-6, 
190-3, 261-7 ; Agri. Ledg., 1900, No. 14 ; Rept Ghief Inspect of Mines in 
Ind., 1902, 27-8 ; Rec. Oeol. Surv. Ind., 1904, xxxi., 168-70 j 1906, xxxiii., 12-3. 
Central Provinces : Agri. Ledg., 1898, No 17 ; 1900, No. 14 ; Martin and Louis, 
Native Methods of Smelting cmd Manufacturing Iron in Jahhalpur, in Agri. 
Ledg., 1904, No. 3. United ProvinoEs : Sowerby, Rept. Surv. Iron Dept, 
in the Bhdbur, in Sel. Rec. Govt, Ind., 1856, No. xvii. ; Hoey, Monog. Trade 
and Manuf. N. Ind., 1880, 30; Gaz. N.~W. Frau,, 1882, x., 260-76. Panjab : 
Lawrence, Valley of Kashmir, 62-3, 372 ; Reo. Geol. Surv. Ind., 1895, xxviii., 
106. Central India and Rajputana: Rec. Geol. Surv. Ind., 1904, xxxi,, 8-9. 
Bombay : Rept on Sample from Ohota Udepur States Imp. Inst. Bull., July 1903. 
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Baluchistan : (7Aro?»e-Jron, in iZejJi. (I?eo?, fS'wj’tj. Jrii., 1902-3, xciv., 67 ; Fawcett, 
Monog. Dyes and Dyeing, 23, 32, 36. Madras : He5rne, Tracts on Ind., 1814, 
189-97, 218-26, 358-64; Holland, Iron in 8. Dist. Madras, Imp. Inst. Handbook, 
1892, No. 8 ; also Iron Ores and Iron Indust, of the Dist. of Salem, in Bee. Geol. 
Surv. Ind., 1892, xxv., 135-59 ; Foote, Mem. Geol. Surv. Ind., 1895, xxv,, 191 ; 
Jeremiah Head, Rept. Salem Ores and the Practicability of Conducting an Iron 
Indiist. in that Dist., 1896; Dunstan, Imp. Inst. Tech. Repts., 1903, 12-22. 
Burma: Bose, Rec. Geol. Surv. Ind., 1893, xxvi., 161-3; Stirling, in Gaz. Burma. 
Upper Burma ; Gaz., 1900, ii,, 299-300.] 
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ISCHAEMUM ANGUSTIFOLIUM, HaeJe. ; FI. Br. Ind., vii., 
129 ; Kev) Bull., 1888, 157-60 and t. ; Gramine.®. The baboi, hhabar, 
hhubt, bliaib, bahni, sabai, haggar, ban-TcusTi, bankas, som, moya, badihron, etc. 
A perennial grass plentiful in drier tracts of India, from Chota Nagpur 
and Eajmahal to Nepal and Garhwal, also throughout the plains north- 
ward, viz. in the Central Provinces, Central India and Eajpntana to the 
Panjab, Kashmir and Afghanistan, ascending to altitudes of 7,000 feet. 
The grass, from the most ancient times, has, in the localities where it 
abounds, been extensively used for making ropes, string and mats (see 
p. 776), and utilised in the construction of rope bridges, and to some extent 
takes the place of jute in agricultural sacking. 

Bhahar is often associated with the sedge xii'ioz>7iorunt comomtm [D.E.P., 
iii., 266), and the two doubtless are sometimes used mixed together, but for 
many years it was incorrectly supposed that hhabar was MriopHorum , Sir D. 
Brandis was the first to recognise that Hoyle, Wallich and others were in error 
in overlooking the grass Xscii*entutn. as the most important, if not the true 
hhabar. Stewart {Journ. Agri.-Hort. Sac. Ind., 1863, xiii., 293), while acknow- 
ledging his indebtedness for this correction, expressed the opinion that the 
grass should, in the future, play an important part as a paper material — ^he was 
thus apparently the first to suggest that use for the ‘grass. Duthie led to a true 
identification botanieally, and Sir George Bang pioneered the trade as a paper 
material (see pp. 865-8). in the Annual Heport for the Botanic Gardens of 
Calcutta for 1893-4, he tells us that he had sent home, in 1873, samples of the 
grass to a paper-maker in Scotland, who reported favourably on it, and again 
in 1877 had furnished the late Mr. Routledge, through the India Office, with 
a consignment for experiment in Sunderland. Investigations were also made 
in India from 1882, the first by Mr. Deveria, and finally by the Bally Mills Com- 
pany, Ltd., and others, until the grass became firmly established as a paper 
material. 

The Kew Bulletin and the Indian Forester have devoted much attention to 
this subject for some years past, and the Annual Administration Reports of 
the Forest Department have recorded the measures taken to foster and extend 
production. [Of. Gamble, Ind. For,, 1893, app., xix. ; Fischer, Ind. For., Nov. 
1903, xxix., 616.] The grass has thus been systematically placed before the 
public. It has, in consequence, become an assured paper material, restricted 
alone by the insufficiency of the supply. The attempt has accordingly been 
made to cultivate the plant in localities more accessible to the paper-mills, 
thereby lowering the ruinously heavy freight charges. More or less successful 
experiments of this kind have been conducted in Poona, Mysore, Hyderabad 
Deccan and in Hyderabad Sind. Systematic cultivation has also been under- 
taken in Manbhum, Birbhxun and Murshidabad. In Poona it has been an- 
notinced that the yield is 24 cwt. of dry grass per acre. It was, however, ascer- 
tained that when grown on soils of a better class than in its wild habitat or under 
warmer and moister conditions, it tends to flower too profusely, and this lowers 
its value as a paper material. A consignment sent in 1898 from Poona to London, 
by Woodrow, was accompanied with the statement that it could be delivered 
on board ship at Bombay at Rs. 40 per ton. 

As marking the progress made, the following jottings, taken from official 
and other publications, may be here given. In the Bengal Forest Deptwtment 
Report for 1896-6, we read that the grass had been fairly extensively planted 
in Sahibganj, and that the produce sold readily at 12 to 14 annas a niaund, 
and fetched at the mills Rs.. 1-4 to Rs. 1-7, the railway freight being not over 

694 


IVORY 


ISINGLASS AND GELATINE 

3 amias o pies a matmd.. Mr. Wild, while Conservator of Forests in Bengal, 
devoted much attention to the supply of paper, materials to the Calcutta 
mills, and among other subjects took up the study of hhabar. Ho then wrote, 
“ When it is understood that the Calcutta mills turn out 360 tons of paper a 
week, or an equivalent of, say, 500,000 maunds a year, there is room for wood 
pulp as well as grass. It is believed that a consignment of 200 tons of pulp left 
Calcutta for Glasgow in 1896, at £4 2s. per ton. If the cost could be reduced to 
£3 10s. per ton — and there seems no reason why it should not — it would, it is 
thought, compete vdth esparto. Surprise has been expressed that the planting com- 
munity in India does not pay attention to the cultivation of grasses, etc. , for paper- 
making. There is evidently profit in it, and what is more, with the output of 
paper mills increasing every year, the demand, for some time to come, will be 
expansive.” 

In Murshidabad, according to Mr. B. C. Bose, Assistant Director of Agriculture, 
Bengal, it is now planted in clumps along the borders of mulberry fields. “ Two 
cuttings are taken in the year, one in September and the other in March. With 
irrigation three or four crops can be had. This is at any rate the experience in 
Poona. The March crop is cut after the grass has flowered, and yields very 
inferior fibre. Ho steps are taken to remove the flower stalks, no doubt owing 
to the cost of picking them out. The September crop does not flower, and yields 
the best fibre. The people look upon the formation of the flower stalks as a 
necessary evil, which they have no means of checking.” The Calcutta mills 
draw their supplies from Sahibganj, Chota Nagpur and Nepal (the Terai), 
the last mentioned having, in recent years, contributed fairly largely. The 
Report issued by the United Provinces and Oudh for 1898-9 affirmed the 
annual production to be 200,000 maunds. The cutting in these provinces is said 
to commence at the end of October. That supply is very largely made use of in 
cordage, 

ISINGLASS, GELATINE, GLUE AND GELOSE.— There 
are commonly said to be five classes of Cements; — (a) Calcareous 
(pp. 713-4) ; (6) Gelatinous (animal, p. 543) ; (c) Glutinous (vegetable, p. 
293) ; (d) Resinous (see Tachardia laeca, p. 1063) ; and (e) Mixed Materials, 
non-resinous. With the first mentioned lime is essential, and they are 
collectively designated Mortars. Gelatine is prepared from animal flesh, 
hones, skins, hoofs and horns. It is a purer article than glue, which is 
made, as a rule, from the parings of hides and the refuse of the tan-yard 
generally. A mixture of glue and shellac is often used in India, the lac 
peventing the penetration of moisture, which softens and renders ordinary 
glue often useless. There is no chemical difference between gelatine, 
glue and isinglass. Tbe purer transparent forms are used for culinary 
purposes. Eish-glue made from fish-bones is largely employed in India, 
and may be had all over the country, but no information exists as to 
the centres of production or the methods of manufacture. Edible Swallows’ 
Nests may be described as Indian gelatine (see Birds, p. 138). Gelose is 
prepared from several Algjs, designated in India as agar-agar, and in Euro- 
pean commerce as China Moss. The best-known example is Gracilaria, 
Uehenoides {D.B.P., iv., 374-5). Numerous glutinous cements and 
pastes are in use in India, the commonest of all being made with the water 
obtained on boiling rice. [Of. Glue : — Hoey, Monog. Trade and Manuf. 
N. Ind., 176-7 ; Notter and Eirth, Theory and Practice of Hygiene, 1896, 
808; Journ. Soc. Chem. IndusL, 1904, xxiii., 1189-92 ; Isinglass Day, 
Sea Fish and Fisheries of Ind. and Burma, app. cxl.-cxlv.] 

IVORY AND THE MANUFACTURES THEREFROM 

Birdwood, Ind. Art. Indust., 1880, ii,, 218 ; Mukharji, Art Manuf. Ind., 
1888, 148-50 ; Watt, Ind. Art at Delhi, 
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ELEPHANT. — ^No account of Ivory would be complete without some mention 
of the Elephant. In the Dictionary will be found a fairly detailed account 
of the Indian species. From the most ancient classic times this sagacious 
and most useful animal has been known, and the methods of capturing and 
taming it can hardly have been changed materially for the past two thousand 
years. The Hindu god Ganesha (son of Siva) is represented with an elephant’s 
head on the body of a man. In the Rig Veda the elephant is the animal 
with a hand, and in the Atharvan he is the mightiest of animals. In the wars 
of the Ramayana and the Mahabharata, elephant corps were employed and 
Indra’s Vahan is the elephant Airavat. According to Monier Williams (Hndcd/iwm, 
23-4, 84, 525), the elephant is with the Buddhists the most sacred of animals. 
Among European writers, Megasthenes (300 b.c.), Strabo (25 b.c.), Arrian 
{Indiha, 150 a.d. ; ed. McCrindle, 213) and .^lian (250 a.d.) give full par- 
ticulars regarding the manner of hunting and capturing the elephant, the degree 
of its domestication and its use in warfare. Strabo (xv., 1, 41-3, 704-7) gh-es a 
chapter on the kheddaJw that , might be read as an abridgment of Sanderson’s 
corresponding chapter xa Thirteen Years Among the Wild Beasts of India. The 
African elephant appears to have similarly been tamed, and the Carthaginians 
employed them as fighting animals. The insciiption at Adule (recorded by 
r, n am es, 545 A.B.) alludes to this special use. [Cf. Vincent, Periplus, app., 56.] 
During the ascendency of the Roman Empire, elephants became quite common 
in Europe ; but they ultimately disappeared, and for several centuries seem 
to have been altogether forgotten, and what is most significant, the African 
elephant, since the fall of Carthage, has hardly since been in such a complete 
state of domestication. 

Passing over a gap of several centuries, little is said even of the Indian ele- 
phant, till Abd-er-Razzak {Narr. of Journ, in Ind., 1442, in India in 15th Century, 
(Major, transl.), 27, 36) described the elephants owned by the King of Vijayanagar 
near Bellary, and the method of capturing and taming them then prevalent. 
Nicolo Conti, speaking of Ava {Travels in the Bast, in India in 15th Century, 
11-2, 37), alludes to the white elephant owned by the king. Athanasius Nikitin 
{Travels in India in I5th Century, 12) discusses the elephants seen by him. 
Varth6ma {Travels, 1510 (ed. Hakl. Soc.), 126-31) gives a most graphic account 
of the city of Vijayanagar and vivifies the ruined elephant stables, whick in 
their desolation are to-day objects of special inspection by the curious. Garcia 
de Orta published at Goa the first edition of the Colloquies (1663, xxi.), and 
in that w'ork we are given the Arabic name fil, the Deccan name ati, the Kan- 
arese aceti, the Malabar aue, and the Ethiopian ytemho. Mention is made of the 
large amount of African ivory annually imported into Cambay, and of the ex- 
istence of wild elephants in Orissa, Bengal, Patna, Pegu, Martaban, Ceylon and 
Siam. This is followed by Acosta {Tract, de las Drogas, 1678, 417-48), who 
gives for the time when produced two admirable plates showing the wild and 
tame elephant with its war howdah. In the Voyage of Linschoten, some 
additional useful facts are told of Indian elephants. Baber {Memoirs, 1525 
(Leyden and Erskino, transl.), 315-6) enumerates and briefly describes the 
animals and plants seen by him in India which he regarded as peculiar to that 
country, and assigns the first place to the elephant, which he speaks of as abun- 
dant in parts of the country where, during the memory of living man, no wild 
elephants have been Imown, AbulFazl {Ain-i-Ahhari, 1690 (Blochmann, transl.), 
117, etc.) details the particulars of the Emperor’s elephant stables, and of the 
rearing of that animal imder domestication. Barbosa {Coasts East Africa and 
Malabar (ed. Hakl. Soc.), 167-8) furnishes an account of how elephants were 
caught in Ceylon and exported to India, Subsequent to the dates mentioned, 
many European authors have contributed to the stock of present-day knowledge 
regarding this most useful animal. [Cf. Pyrard, Voy. E, Ind., etc., 1601 {ed. 
Hakl. Soc.), ii., 343-6; Clusius, Hist. Exot. PL, 1606, 166, 260; Terry, Voy. E, 
■Ind., 1622 (ed. 1777), 134 (gives a long and most interesting accotmt of the 
domestication and uses of the elephant in India) ; Mandelslo, Travels, 1662, in 
Olearius, Hist. Muscovy, etc., 61; Tavernier, Travels Ind., 1676, ii., 161, 317; 
Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 45 ; Ovington, Voy. 
Suratt, 1689, 191-4; Fryer, Neto ALcc. E. Ind. and Pers., 1672-81, 35, 96, 211; 
Milbum, Or. Comm., 1813, i., 63 ; etc,, etc. For recent works consult citation given 
in the D.E.P., iii,, 208-9; also Journ. Bomb. Nat. Hist. Soc., 1895-7, x., 133-5 ; 
The Elephant m Burma, 1897-8, xi., 322-6, 335 ; 1903, xiv,, 161-6 : Jardine, 
Elephant Shooting, xiv;, 160-2 ; Blanford, Ea. Br. Ind. {Mammalia), 463-7.] 
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Distrilratioii,— The elephant frequents the forest-clad portions of 
India and Ceylon from about Dehra Dun in the north along the foot of 
the Himalaya to Assam, Chittagong, Burma, Siam and Cochin-China, 
also in the forests of the Deccan, the Western Ghats, Mysore and South 
India. As a rule the elephant does not ascend much above 5,000 feet, but in 
Manipur and the Naga hills (Japvo) it has been met with at close on 8,000 
feet. Thechief centres of capture are in Assam (Garo hills more especially), 
in Mysore and Ceylon. It is generally affirmed that while all the Indian 
elephants constitute but one species— apart from that of Africa— there Baces. 
are several very distinct races such as those of Nepal, Assam, Burma and 
Mysore. The Nepal animal is small and especially adapted for life in a 
hilly country ; the Shan elephant is tall, massive and handsome, but like 
the Ceylon race is often tuskless. Those of Burma and Chittagong are 
small and well suited for hilly countries, while the Assam animal is large 
and massive, hence better adapted for hunting purposes. The Natives 
classify the recognised races into humeriah, the royal or princely, the 
thoroughbred ; mirga, a tightly built and long-legged, arched-backed 
animal, suggestive of the deer mirga ; and dwasdla, the intermediate of 
the two former and the ordinary domestic or working elephant, the mirga 
being used in quick marching. 

In India the animal is caught purely and simply for domestic purposes Kheddahs, 
and is never (as in Africa) ruthlessly destroyed on account of its ivory. 

It is now captured exclusively by the Tcheddah system, and never by the 
cruel methods in pits, etc., formerly pursued. But there seem indica- 
tions that, far from being exterminated, the Indian elephant is increasing 
in a higher ratio than the captures, and that the time may come when 
it may be necessary to keep the multiphcation under control, so as to 
protect the cultivation of the tracts adjacent to the forests. 

The chief Indian mart where elephants are ofiered for sale appears to price, 
be Sonepoor, near Patna, the mela there held being some time in October 
or November. An elephant costs about £40 to capture, and maybe sold 
for £150. A full-grown elephant will weigh from 3 to tons, and stand 
from 7^ to feet at the shoulders. It is an adult at twenty-five years 
(but a calf may be obtained at thirteen to sixteen years), and its full age is 
120 years. The only pace of the elephant is the walk, capable of being Pace, 
increased to a fast shuffle of about fifteen miles an hour, but for short 
distances only ; it can neither trot, canter nor gallop. It cannot jump, 
can never have all four feet off the ground at one time, and hence a trench 
7 feet wide is to it impassable, though the step of a full-grown animal is 
6|- feet. The elephant will eat 600 to 700 lb. of green fodder, but is usually Food, 
under-fed, getting 250 to 400 lb., and is fed mainly on leaves and 
boughs of trees. Most of its ailments proceed from unsuitable or 
insufficient food. 

IVORY {ELEPHANTS TOOr/f). —Mention has been made of the ivory, 
fact that the Ceylon elephant has frequently no tusks. In India a tusk- 
less male is called a muhna. The tusks of the Asiatic animal are con- 
siderably less valuable than the African. As a rule, the nearer the equator, Equator, 
the larger, finer and more expensive the ivory ; but there are in addition 
many local manifestations, African ivory is closer in grain and not so Airican »«•««« 
liable to turn yellow nor to warp and split as the Indian ; moreover, the 
ivory of the east coast of Africa is superior to that of the west. By 
“ dead ivory ” is meant ivory that has been found on the ground or 
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stored for a considerable time, until it bas lost the oil or gelatine that 
gives elasticity to “ green ivory.” All the finer and more expensive ivory 
carvings are, as a rule, done on the best African ivory ; and even in inlaying, 
the hair lines are invariably in the bluish- white African article, the larger 
patches being in the dull chalky Indian quality. Eor the miscroscopic 
structure of ivory, consult Hanausek {Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 422-8). 

Perhaps one of the oldest samples of Indian ivory on record is that 
mentioned by Stein {Ancient Khotan, 1907, 209, 222, pi. xlviii). This was 
found in the Khotan oasis and dates from about the 8th century. As a 
curiosity, it maybe mentioned that in the armouries of the Indian princes a 
large number of daggers wiU be found, the hafts of which are made of fossil 
or of walrus ivories. Some of these weapons have often histories that carry 
them back for one ox more centuries ; hence the traffic in conveying these 
special forms of ivory from Siberia or even from G-reenland to India, mostly 
by tedious land routes, must have existed long anterior to the present 
methods and channels of commerce. For the microscopic appearances of 
the various fossil and other ivories, confer with Hanausek {l.c. 426-9). 

Centres of Ivory Carving, etc . — There are four localities in India 
and one in Burma that may be spoken of as specially noted for their 
artistic ivories. These are Delhi in the Panjab, Murshidabad in Bengal, 
Mysore and Travancore in Madras, and Moulmein in Burma. Here and 
there all over the country ivory carving and ivory turnery are met with, 
but the five localities named produce by far the best work. The chief 
artistic workers in India are Hindus. 

Ivory Turnery, though less artistic, is even more widespread than 
carving : in fact, most towns have a few workers of this class. Small 
articles are made by them, such as bracelets (bangles), chessmen, antimony 
boxes, etc, etc. Some of the better known localities are Agra, Alwar, 
Bikanir, Jodhpur (more especially Pali), Amritsar, Ludhiana, Patiala, 
Tippera, Tiriipati, Godavari, etc. With the Sikh the use of a comb is 
almost a religious observance. It is no wonder, therefore, that in Amritsar 
and other towns of the Panjdb, ivory combs of great beauty are to be had. 
Here and there fabulous sums are expended on special chairs, howdahs 
and thrones made of ivory, or rather veneered with ivory ; so also in the 
purchase of mats and fans woven by threads cut from the tusk. Ivory 
mats are often made at Delhij Bharatpur, Murshidabad, Tippera, etc. 

Ivory Inlaying. — In many parts of India wood is inlaid with ivory, 
but there are three localities that are specially noted for the superiority 
of this class of work. These arc Mysore in South India, Hoshiarpur 
in the Panjab, and Monghyr in Bengal. Bone is sometimes used as an 
inferior substitute for ivory in inlaying. 

Trade in Ivory. — The EXPORTS of Ivory (raw and manufactured) 
from India appear to have been declining for some years past. In 1876-7 
they were valued at Rs. 55,582 ; in J886-7 at Rs. 48,311 ; in 1896-7 
at Rs. 60,501; but for the years 1901-7 have been Rs. 27,740 in 
1901-2 ; Rs. 27,827 in 1902-3 ; Rs. 26,795 in 1903-4 ; Rs. 26,956 in 
1904-5 ; Rs. 44,655 in 1905-6 ; and Rs. 49,583 in 1906-7. The imports, 
on the other hand, seem to fluctuate very greatly, but on the whole 
the supply of raw ivory seems to be declining and manufactures in- 
creasing. Thus the raw ,and manufactured ivory imported in 187 6-7 were 
valued at Rs. 24,56,637 (raw accounting for Rs. 24,15,514) ; in 1886-7 
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the figures were Rs. 28,81,190 raw and Rs. 1,46,762 manufactured ; ten 
years later (1896-7) the total of both kinds was only Rs. 23,19,229 ; and 
in 1903-4 the figures returned were raw ivory Rs. 18,20,766 and manu- 
factured Rs. 2,36,809 ; in 1905-6, raw Rs. 14,52,379, and manufactured 
Rs. 2,41,699 ; and in 1906-7, raw Rs. 12,71,754, and manufactured 
Rs. 2,24,984._ 

Thus India is by no means self-supporting in the matter of ivory, but, 
as shown above, it has for several centuries procured large supplies from 
Africa. In Indian commerce ivory is spoken of as “elephant’s tooth,” 
but a second substance is called “ fish tooth.” This is of a dirty oily pish Tooth, 
yellow colour, with the texture looldng as if crystallised into patches. The 
significance of being called in every language of India by the same name 
is suggestive of a foreign origin. It is, as already' explained, highly valued 
for sword and dagger hafts, and is more extensively so used than ordinary 
ivory. It would appear to be mainly if not entirely'’ the so-called fossil 
ivory of Siberia— the ivory of the mammoth — a substance that has lain 
for countless ages in the frostbound drifts of Liakofi and New Siberia. 

It is also just possible that a fair proportion of the macMd-Jca-dant of India 
is hippopotamus or even walrus ivory, the latter, along -with fossil ivory, 
ha’ving found its way to India across the land frontier. In fact, from the 
antiquity of the daggers, etc, with fish-tooth hafts, it seems highly probable 
that the traffic in the commodity mentioned was a very ancient one — alone 
destroyed by the growth of fire-arms. 

[Of. Monographs, Ivory C7amng' Dutt, Bengal, 1901 ; Stubbs, U. Prov., 

1900 ; Ellis, Pb., 1900 ; Burns, Bombay, 1900 ; Donald, Assam, 1900 ; Thurston, 

Madras, 1901; Pratt, Burma, 1901; Maskeli, Cantor Lect, on Ivory, in Journ. 

Soo. Arts, Nov. 2, 1906, liv., 1127-42 et aeq. ; Journ. Ind. Art (many passages).] 
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JATROPHA, Linn. ; FI. Br. Ind., v., 382-4; Gamble, Man. Ind. D.E.P., 
Timbs., 1902, 612-3 ; Talbot, List. Trees, etc., 1902, 309-10 ; Prain, Beng. iv., 545-8. 
Plants, 1903, ii., 941; Brandis, Ind. Trees, 1906, 576; Euphobbiace.®. 

A genus of woody plants, chiefly natives of America. Pour species are ^ ' 
indigenous to India and three others naturalised or cultivated. 

J, Curcas, Linn. ; Rec. Bot. Surv. Ind., in., 101, 275. The Physic Nut, bag- 
berenda, saf^ arand, rattanjot, magalieranda, kaat-amunah, thiribaw’kyetsu, etc. 

An evergreen shrub, indigenous to America, but cultivated in most parts of India. 

Garcia do Orta (1663, Coll., xviii.) describes certain seeds which he calls 
curcas, but it is perhaps doubtful if he refers to the seeds of the present species, 

[G/, Ball, Rev. of Garcia de Orta in Proc. Roy. Ir. Acad., ser. 3, 1889-91, i., 405.] 

Hoyne regards the milk of this plant as possessing “ the exclusive property ” 
of “ oxydating silver.” When dried in the sun the juice forms a reddish brown, Juice, 
brittle substance like shellac or kino, and is also stated to dye linen black. The 
seeds yield about 30 per cent, of a pale yellow oil, incorrectly known as Croton 
Oil, which is used for burning, in medicine as a purgative and emetic, and as an Oil. 
application in cutaneous diseases. It has also been recommended as a substitute 
for olive oil, in dressing of woollen cloths, and as a good drying oil. Numerous 
cases of poisoning are on record through eating the entire seed, though used by the Seed. 

Natives as a purgative. Gamble states that in Madras the fruit is sometimes 
collected and sold, and in Assam the leaves are occasionally used to feed the cri Leaves, 
silkworm, WJ-hen other leaves are not available, [<7/. Heyne, Tracts on Ind., 

1814, 242, 245 ; Pharmaoog. Ind., 1893, „iii., 274; NichoUs, Textbook Trop. Agri., 

1892, 205 ; Hem’y, Peon. Bot. China, 1893, 61 ; Bdrtikar, Poison. PI. Bomb., 

1896, i., 69 ; Waring, Bazar Med., 1897, 124-5 ; Woodrow, Card, in Ind., 1899, 

442 ; Firminger, Man. Qard. Ind. (ed. Cameron), 1904, 417.] 
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J. glandillifera, Roxb. ; Idl-bherenda, undarbibi, addalai, dundigapu, etc. A 
small shrub common throughout the hotter damp tracts of India, often grown as 
Dye. a hedge. Reputed to produce a green dye. The seeds afford a light yellow 

fluid oil, which has for long been used as an external application in rhemnatism 
Medicine. and paralytic affections, but is seldom administered internally, though Spoken 

of as a purgative. [Gf. Pharmacog. Ind., 1892, in., 272-3.] 

D.E.P., JUGUANS REGIA, Linn. ; FI Br. Ind., v., 595 ; Gamble, Man. 

iv„ *549-52. Ind. Tinibs., 662-3 ; Brandis, Ind. Trees, 619-20 ; JuGLANDEiE. The 
Walnut. Walnut Tree, aklirot, dhlor, TcabsTiing, hoi, dun, ugliz, thitcha, etc. A large 
deciduous tree of the Himalayan forests from Afghanistan to Bhutan 
at 3,000 to 10,000 feet, and the hills of Upper Burma ; also cultivated on 
the Himalaya, the Khasia hills, and occasionally in gardens on other 
temperate tracts. 

The utilisation of the walnut and, accordingly, its cultivation in India date 
Timber. from very remote times. Its chief value lies in its timber. The most important 

use of the wood is for gunstocks, and as the European supply is becoming ex- 
hausted, Gamble points out that it is a matter for serious consideration whether 
the tree should not be more extensively and systematically cultivated in India. 
In Kashmir and throughout the Panjab it is used for ornamental carving, turnery 
and fancy work. The average weight is about 44 lb. per cubic foot. The huge 
Burrs. warts or “ burrs ’’ growing on the stem are also exceedingly valuable, the wood 

of which is prized by cabinet-makers for veneer work. It is said that a good 
burr may be valued at about 20s. per cubic foot. These burrs have at times 
been largely exported from Kashmir to France, and Lawrence ( Valley of Kash- 
mir, 1895, 352-4) mentions that in one year countless numbers of trees were 
destroyed by cutting out the burrs, for which a large demand then existed. 
Dye. The bark is employed as a Dye and Medicine and is exported to the plains, where 

Medicine. it is used for cleaning the teeth. The fruit, which ripens in J uly to September, 

is an important article of food in Kashmir and the North-West Himalaya generally 
and is largely exported to the plains. The kernel yields a good description of 
Oil. oil, while the rind is employed for tanning and dyeing. Lastly, the twigs and 

leaves are utilised as Fodder. [O'/. Moorcroft, Travels Himal., 1841, ii., 
146-60 ; Bentham, Rev. of Targioni-Tozzetii m Journ, Hort. Soc., 1855, ix., 166 ; 
De CsizidoUe, Orig. Cult. Plants, 1884, 426-7 ; J«d. For, 1892, xviii., 383-5; 1896, 
xxii., 48; Henry, Econ. Pot. China, 1893, 48; Agri, Ledg., 1902, No. 1, 54 ; 
For. Admin. Repts.1 


L ■ 

p.E.P., LAGENARIA VULGARIS, FI. Br. Ind., ii., 613; 

iv., 580-1. DutMe and Euller, Field, and Garden Crops, 1883, ii., 48-9, t. xlviii ; 
Calabash. Diithie, FI. Upper Gang. Plain, 1903, 365-6 ; Oooke, FI. Pres. Bomb., 1903, i., 
546-7; Prain, Beng. Plants, 1903, i., 519; Cucurbitace^. The Icaddu, 
lauhi, tumri, ]codu,tiJcta ldu,tumba,irdo,hunddnuga,et(i, A climbing plant 
found wild in India, the Moluccas and Abyssinia. As a result of cultivation 
tbe fruit assumes many different forms, tbe best known of wbich are the 
Pilgrim’s Gourd, the Bottle Gourd, the Trumpet Gourd, and the Calabash. 
Frait. This plant is extensively grown in many parts of India for its Fbuit and 

succeeds best on heavily manured soil. Sowing may take place as early as 
February or as late as July, but for rainy-season crops two sowings are made, 
the first in April, the second in June. It is best to sow the seed where the plants 
are to grow, and about six feet should be left between each. The cultivated 
forms are all eaten both by Europeans and Natives. By the former, the fruit is 
boiled when y oimg and used as a vegetable marrow ; by the latter it is sliced and 
cooked in curry, or the pulp is eaten with vinegar or mixed with rice. The dried 
shell of the bottle-shaped gourd is used by the Natives for holding water or as 
Oil Bottles. oil bottles, while the small wild form, tumri, is used for making the stringed 
instrument, the sitar, and the wind, instrument, bin. The seeds yield a clear, 
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limpid Oil which, is medicinal. The pulp of both the wild and the cultivated oil. 
forms, as also the leaves, are purgative. [Cf. Asa Gray, Sclent. Papers, 1889, i., 

330-2; Basu, Agri. Lohardaga, 1890, pt. I, 78-9; Pharmacog. Ind., ii., 67-8; 

Gollan, Jnd. Veg. Gard., 1892, 116 ; Banerjei, Agri. Guttacle, 1893, 115 ; Woodrow, 

Gord. in J«d., 1899, 331 ; Firminger, Man. Gard. Iwd. (ed. Cameron), 1904, 168-9.] 

LAGERSTRCEMIA, imM.. / FI. Br. Ind., ii., 575-8; Gamble, B.E.P., 
Man. Ind. Timbs., 371-6; Talbot, List Trees, etc., 1902, 175-6 ; Cooke, iv., 581-4. 
FI. Pres. Bomb., 1903, i., 512-4; Brandis, Ind. Trees, 337-40 ; Lyth- 
eace.®. a gemis of trees or sbrubs containing 18 species — natives of 
South-East- Asia. Burma may be spoken of as the centre of the genus. 

L. Flos-Reginse, Retz. Bee. Bot. Surv. Ind., iiL., 213. The jarul, ajJiar, taman, 

Icadali, adamhoe, eihmwe, pyinma, etc. “The chief timber-tree of Assam, 

Eastern Bengal and Chittagong, and one of the most important trees of Burma.” 

It also occurs in Chota Nagpur, the Circars and the west coast from the South 
Konkan southwards. It is commonly cultivated as an avenue tree. Is chiefly 
found along river-banks and on low swampy ground, but occurs only sporadically. 

No special care is taken to propagate the plant. It is ready to be felled 
when thirty to fifty years of age. The timber is used for shipbuilding, boats Timber, 
and canoes ; for construction of carts, etc. It has also been employed for gun- 
carriages and was recommended for gunstoeks, but the report on the experiments 
so far made has been unfavourable. In South India it is used for building and 
in Ceylon for casks. It is said to be very durable under water, but to decay 
soon when imder groimd. Hope {Jarul Timber, Ind. For., 1885, xi., 373-6), 
however, condemns the wood as not being d-urable and as being too readily 
attacked by white ants, but Gamble remarks that it is not quite certain the 
wood Hope refers to was in reality that of this tree. The average weight 
varies from about 40 to 46 lb. per cubic foot. A report is given b^y Unwin 
(in Imp. Inst. Tech. Bepis., 292-3; also in Agri. Ledg., 1897, No. 9, 181-3) on 
various mechanical tests made on a block of this timber. He gives the 
following results : — ^weight, 41 -77 lb. per cubic foot ; resistance to shearing 
along the fibres, 832*4 lb. per sq. inch; coefficient of transverse strength, 6*22 
tons per sq. inch; coefficient of elasticity, 644*1 tons per sq. inch; crushing 
strength, 2*762 tons per sq, inch. 

There appears to be no trade in this timber carried on in the provinces of Trade. 

India, except Assam. Of the Garo hills it is said that all the timber removed 
is exported to Bengal, and that the price of a standing tree is Rs. 6. In Cachar 
about 20,000 cubic feet are exported yearly to various places in the Sylhet 
district, and the price averages Rs. 1-2 per cubic foot. {Of. Unwin, in Ind. 

For., 1898, xxiv., 89-91 ; Woodrow, Gard. in Ind., 1899, 318 ; Agri. Ledg., 1902, 

No. 1, 43.] 

li. -gsiXvl^ots., Roxb. ; DvAhie, FI. Upper Gang. Plain, 1993,353; Bee. Bot. Surv. 
lnd.,l9Q4:,m.,59. T:lixehdloU,sida,dhaura,nana,'bondara,chenangi,t8ambelai,zaung 
hale, etc. A large deciduous tree common almost all over India, except in very dry 
regions. It is of considerable economic importance since the timber is in demand Timber, 
for general purposes such as house-posts, beams and rafters, door and window 
frames, agricultural implements, carts and boats. It also yields a good charcoal. 

The average weight is about 63 lb, per cubic foot. The bark has been employed 
iu tanning and as a black colouring agent. It also yields a fibre used in Chota Fibre. 

Nagpur for ropes, and the gum is said to be sweet and edible. The tree is one o-mn. 
of those on which the #a«ar sUkworm is reared. 

Hog: r'Y., 
■460-2^': 
459 - 60 . 
Lard. 


LARD AND TALLOW.— The rendered fat of tke pig forms the 
valuable commercial product Lard. A similar substance prepared from 
cattle and skeep is Tallow (see Live Stock, p. 754 ; also Oils, pp. 813-4, 819), 
Space cannot be afforded to deal with, these substances separately. Speaking 
of lard, the best is the so-called Leaf Lard. This is derived from the fat 
surrounding the kidneys, and from the flaky layers below the skin. In 
European trade two other qualities are prepared from the softer and more 
fusible parts of the fat, and are Icnown as second and third quality lard. 

Lard . — The following information regarding the manufacture in Calcutta 
701 


I.ARD 

AND TADLOW 


CALCUTTA TRADE IN LARD 


Two Kinds 
of Pigs. 


Eendering 

House. 


Preparation. 


Durability. 


Best Quality 
CCooMng). 
Second (Oil). 
Third (Soap). 


Oil. 

Gintments. 


Tallow. 


Eendering. 

Soap. 

■Candles. 


is communicated by Mr. I. H. Burkill, from information derived from 
Mr. S. Francis, superintendent of tbe .pig slaughterhouse, Calcutta. 
Bbrmeiiy lard was made by three large firms and several small houses, 
but lard-rendering is now carried on by a few small Native concerns only, 
.and these are situated round the municipal pig slaughterhouse. With the 
disappearance of large and responsible firms, the quality of the lard has 
degenerated. The manufacture goes on all the year, but the beginning of the 
hot weather is the busiest season, because then most pigs are brought in. 
Two kinds of pig are slaughtered ; one, bred in Calcutta, is called the 
“ China -pig ” ; the other, driven in from the villages of Bengal, is called the 
“ country pig.” The former is white, the latter black. The animals are 
slaughtered in the early hours of the morning and lard-rendering begins in 
the forenoon. The rendering house consists of a small room and a larger 
godown, where the lard is cooled and stored. The rendering is done in an iron 
pan about two feet across and eight inches deep, placed over a slow fire. 
Scraps of fat of all shapes, but none weighing more than three or four ounces, 
are washed in water for about two hours and then heaped up in the pan to 
above the level of the rim. When the lard is thoroughly melted it is 
poixred out of the pan through a double thickness of cotton-muslin into 
an earthenware vessel, where it stands to set. Several times a day during 
setting it is stirred gently for about half an hour. The time taken in 
setting varies with the nature of the animal from which the fat has been 
obtained. Lard from the “ China pig ” takes about two days to set, that 
from the “ country pig ” a much less time, and the lard is of better quality. 
Lard thus manufactured will keep for about two months only, but formerly 
for a much longer time — a circumstance due apparently to the fact that 
fat of the freshest, and best quality is not always used. 

The best quality of lard is much used in cooking and in preparing 
ointments, etc., the second in the manufacture of lard oil, the third as a 
low-grade oil in soap-making. The oil is manufactured by exposing the 
lard in woollen bags between wickerwork to a pressure of about ten cwt. a 
square inch in the cold for about eighteen hours. The oleine thus obtained 
is pm’e, colourless and limpid. It is employed as an adulterant for olive 
oil in France, and for sperm oil in the Eastern States of America. It is 
also esteemed as a lubricant and is used for illuminating. In Medicine, 
lard has long held the principal place as a medium for the exhibition 
of other substances, as ointments, etc. As an external application it 
possesses emollient properties, and is extensively employed in external 
inflammations, bruises, sprains, and in various skin eruptions. 

Tallow, as already stated, is prepared from beef or mutton and goat 
fat, or a mixture of these. It is a harder and less fusible fat than lard. 
The rendered tallow is refined by boiling with water ; is o.ften bleached by 
means of nitric acid, and employed as a lubricant and for soap and candle 
making. When intended to make moulded tallow-candles, the finest 
mutton suet can alone be used, but for “ dips ” the refuse from the moulded 
candles or the cheapest tallow (a mixture of all animal fats) may be em- 
ployed. Hoey {Monog. Trade amd Manuf. N. Ind., 174) speaks of the candle- 
makers of Lucknow using charhi (fat), but though he deals most minutely 
with the industries of that city, he makes no reference to the lard and 
tallow manufactures. So again,, speaking of soap manufactures, he states 
that ckarti (bullock and buffalo fat and tel, either castor or linseed) is 
employed. 
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Trade in Lard and Tallow , — Tlie foreign traffic in Labd appears to Trade: 
he declining. The exports in 1876-7 were valued at Rs. 3,22,825; in Lard. 
1886-7, Rs. 1,93,823 ; in 1896-7, Rs. 67,900 ; and for the past five years 
they have been 1902-3, Rs. 52,810 ; . 1903-4, Rs. 30,526 ; 1904-5, 

Rs. 15,500 ; 1905-6, Rs. 18,760; and 1906-7, Rs. 15,747. Corresponding 
with this change in the traffic, the imports may be said to manifest an imports, 
expansion: in 1899 they were valued, at Rs. 26,952; in 1900-1 at Rs. 

47,058 ; and for the past five years have been 1902-3, Rs. 61,462 ; 1903-4, 

Rs. 70,610 ; 1904-5, Rs. 55,464 ; 1905-6, Rs. 59,636 ; and 1906-7, Rs. 92,370. 

The traffic in Tallow corresponding to the lard just given was as follows : Tallow. 
—EXPORTS were in 1876-7 valued at Rs. 31,234 ; 1886-7, Rs. 54,097 ; Bs;port.s. 
1896-7, Rs. 95,574 ; and during the five years ending 1906-7 were valued 
at Rs. 1,70,721, Rs. 2,17,828, Rs. 1,30,999, Rs. 1,11,255, and Rs. 80,404. 

Thus it may be said this export traffic is, on the whole, an expansion. , The 
IMPORTS in 1876-7 were \ralued at Rs. 62,671, and for the past seven imports, 
years have been:— 1900-1. Rs. 3,46,570; 1901^2, Rs. 5,51,976 ; 1902-3, 

Rs. 3,84,402 ; 1903-4, Rs. 5,93,127 ; 190L-5, Rs. 6,80,054 ; 1905-6, 

Rs. 8,16,706 ; and 1906-7, Rs. 9,14,834. 

Nearly the whole of the Lard exported from India goes , from Bengal Bengal, 
to Mauritius. Formerly a fair amount was consigned to Reunion and to 
the Straits Settlements, but for some years past both these countries 
have discontinued their demands. India, as shown above, imports lardj 
and by far the major supply comes from the Straits, and recently from 
China (Hongkong), but Burma may be described as the receiving province. Burma Demand. 
Of the total imports in 1903-4, viz. 316,111 lb., (the largest quantity for 
the past five years), valued at Rs. 70,610, Burma alone book 303,727 lb., 
valued at Rs. 66,203. The returns of the coastwise traffic do not show 
lard separately from “ Other Provisions,” so that it . is not possible to 
discover to what extent Bengal or the other provinces of India are com- 
peting with the Straits for a share in the Burmese market. , 

Speaking of the traffic in Tallow, it is curious that while Bengal is 
the province most concerned in lard, the tallow traffic is concentrated 
chie% in Bombay, The foreign Exports in 1906-7 were 4,135 cwt., Bombay, 
valued at Rs. 80,404, of which Bombay exported 3,517 cwt., valued at 
Rs. 69,601. Of the receiving countries, Arabia seems to manifest the 
most constant demand, taking 2,260 cwt. out of .the total. Imports. — A 
curious feature of the tallow traffic may now be mentioned, namely 
that Bombay, followed by Burma, takes by far the largest share of 
the foreign supply. During 1906-7 India imported tallow to the, extent Large imports, 
of 36,837 cwt., valued at Rs. 9,14,834, and of these amounts Bombay 
took 23,326 cwt., Burma 6,433 cwt. The countries of supply were the 
United Kingdom, 19,604 cwt,, and Belgium, 6,288 cwt. There is no 
mention of re-exports, so that India would Appear to be by no means 
self-supporting in its lard and tallow supplies. {Of. Hurst, Lubric. Oils, 

Fats, etc., 1896, 180; also Noapa, 1898, 119-20; Blyth, Food Gom'pos. 
and Anal., 1903, 310-6 ; Leach, Food Inspect, and Anal., 1905, 451-6).] 

LATHYRUS SATIVUS, Limi * ; FI . Br, Jnd., ii., 179-80 ; p.E.P., 
Duthie and Fuller, Field and Garden Crops, 1883, ii.,. 15, t. 32 ; Church, , 

Food-Grains of Ind., 132, t. 24 ; Beo. Bot. Suri>. Ind., i., 41, 151 ; ii., 48, vetcli.^^^' 
96 ; iii., 192 ; Duthie, FI. Upper Gang, Flam, 260 ; Cooke, Fh Pres. 

1903, i., 360 ; Leouminos.®.- The Ohiokling- Vetch, Zr/icmn, , 
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teora, tiura, cJiurdl, IdIcJi (or Zac), lakMri, Idng, etc. An annual herb which, 
according to De (jandolle, is indigenous to the region that extends from 
the Caucasus to Northern India. 

Cultivation and Area, etc. — This vetch is cultivated throughout 
India as a cold- weather crop, and has the reputation of germinating on 
land too dry for other rcibi crops. To this fact is largely due its value 
agriculturally. It can take the place of other crops when the October 
rain has failed, and as an article of food it is remarkably cheap. Statistics 
of actual cultivation are not available for the whole of India, so that a 
complete statement of the total area cannot be furnished. The following 
particulars of a few provinces are, however, instructive. In 1904-6 the 
Central Provinces had an area of 363,504 acres, chiefly in Nagpur 
(163,632 acres) and Chhattisgarh (152,046 acres) districts, Berar appears 
to have had 14,408 acres. Bombay (excluding Sind.) 18,656 acres, mainly 
in Broach. Sind by itself had 232,070 acres, chiefly in Larkhana district 
(142,014 acres). The United Provinces do not appear to have published 
the area recently, but some few years ago the acreage devoted to the crop 
was said to have been 56,100 acres. No returns of any kind are available 
for Bengal, Assam, Burma, the Panjab, Eajputana and Central India, 
nor Madras. There is no evidence, however, that these provinces materi- 
ally affect the total Indian production. The two chief areas are the 
Central Provinces and Sind. 

Tillage and Yield . — To give some conception of the methods of culti- 
vation, yield, etc., of this pulse, the admirable account given by Mollison 
{Textbook Ind. Agri., 1901, ii., 29 ; iii., 78-80) may be here drawn upon. 
Lang, he says, is almost invariably grown alone, though a slight admixture 
may be found in gram {Oicer arietlnum) fields. It thrives best on deep, 
retentive, black soils. In the Deccan it is chiefly a second crop in rice- 
fields, but in Gujarat it is the sole crop of the year. In Broach it is gener- 
ally raised on low-lying fields liable to be flooded by heavy rain, all fields 
which become waterlogged and too wet for cotton being commonly sown 
with Idng. Tillage operations begin by ploughing after the first fall of 
rain. If the rains are unfavourable for cotton, the field is kept for Idng 
and repeatedly harrowed during July, August and September. No manure 
is applied, but the ground is carefully prepared, since Idng grown on clean 
ground is a good preparation for cotton in the succeeding year. Sowing 
takes place in September or early in October, and the seed-rate varies 
from 35 to 40 lb. per acre. The seed is dropped in the plough furrows 
in rows about a foot apart, and the surface levelled and pressed imme- 
diately after. No weeding is required, and the crop ripens in February 
about four and a half months after sowing. It is reaped before it is 
fully ripe, formed into small heaps in the field, and allowed to dry for 
a week. When dry it is threshed out under the feet of bullocks and 
winnowed in the ordinary way. The cost of cultivation is stated to be 
Rs. 13-12 per acre. In a well-grown crop the weight of pulse almost equals 
the weight of fodder. From full average crops in Broach, Mollison found 
the outturn of pulse to vary from 925 lb. to 1,068 lb. per acre, and of fodder 
from 1,220 lb. to 1,405 lb. Lang is cultivated chiefly as a Fodder, but 
as it is cheap and easily ^own, it is considerably used as Food by the 
poorer classes, principally in the form of bread, ddl, or porridge. 

Evil Hepuiaiioit. — ^Much. interest has been, for a century or more, spasmodically 
directed to this pulsei on account of its evil reputation of causing paralysis 
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of the lower extremities, when eaten continuously for any length of time. But 
it might be said that the whole family of Legotcin'os.sb, much as we use them, are 
in some respects a suspicious family. A few years ago I gave attention to this 
particular pulse, and in consequence placed before the members of the Medical 
Congress of Calcutta (1894) the results of my inquiry. I then pointed opt that 
it exists in two sizes, the smaller form being Imown in Chhattisgarh as Idhhdi'i T)- m (■ 
and the larger in Nagpur and Bhandara as lakh. The former is sown earlier than Eaces-^^ 
the latter. Its seeds are bi'oadcasted over the flooded rice-fields (towards the 
close of the rains), while the latter is sown on rich black, dry soils, on land 
ordinarily devoted to wheat. The opinion seemed xmiversal that while the 
laJchori or rice-field cultivation yielded a harmless seed, the lakh or wheat-field 
crop was very dangerous. There would appear to be no botanical character- 
istics to account for this remarkable difference. 

Speaking on the dangerous property of this pulse. Major A, Buchanan, I.M.S., 
who has given the subject much careful study {Lathyrism RepL, 1904, 25), says, 

“Continued growth of rice-land teora on rice land has produced a different race. Rice- and 
At any rate it is easy as a rule to distinguish a heap of lakh from a heap of lakhori. Wheat-land, 
but there might be a difficulty in distinguishing single seeds of the two kinds. Crops. 

The wheat-land teora or lakh is as a rule larger.” “ The weights of a hundred 
seeds ot lakh varied between 245 and 110 grains, the weights of lakhori varied 
between 108 and 77 grains. The colour of the wheat-land teora is darker than 
the colour of the rice-land teora. The latter is called the yellow latri in Azam- 
garh.” In that district the people consider that the yellow ton is non-poisonous, 
and the people of Bhandara have for many years held the same opinion. For 
OUT present purpose it may, therefore, suffice to thus indicate the two crops met 
with in India. 

Properties ot the Pulse , — Sir J. B. Fuller, while Commissioner of Jabbalpur, oookini? and 
suggested that the greater care taken by the people of Chhattisgarh in cooldng Xo^ Action, 
this grain might account for their partial immimity from toxic action. The 
grain, he explained, is in Raipur commonly parched before being grotmd, and 
the husk of the grain is, moreover, separated and not eaten. This causes a 
loss of 26 per cent, in the weight — a loss which those in poverty are naturally 
averse to sustaining. The flour thus prepared is next baked into cakes {chapattis), 
or boiled with buttermilk into a paste known as mahera. This suggestion led cakes. 
to the supposition that the poison might consist of some volatile substance 
expelled by the dry heat, or that it resided in the husk. Mr. Cleveland sug* 
gested that tiura loses its poisonous qualities when, eaten along with mahua (the 
flowers of itamsla latifoUa), So also many years ago Dr. Kinloch Kirk pointed 
out that rice to be completely wholesome must be kept for some time. The inflaence of A^e 
best rices are three years old. Rice under-kept boils tlnck and becomes gummy, ^ ' 

and is not wholesome. Hence it has been ar^ed that the age of the lakh grain 
may similarly have something to say to its poisonous property. 

The following chemical analysis of the pulse is given by Church {l.c,, suppl., . 

13); — water ll'l, albixminoids 24-4, starch, etc. 56-3, oil 1*0, fibre 5*4, ash 2-8. ^^o°sftion 
The nutrient ratio is here 1 : 2-3 and the nutrient value 82. 

Lathyrism . — ^Mention has already been made of the fact that it has for long gpeoial 
been Imown that a form of paralysis, to which the name Lathyrism has been Oharaoteristica. 
applied, is believed to result when this pulse is eaten continuously for some 
length of time. One peculiarity of the disease (in men) is that it affects adult 
males chiefly (1 in 10). Another, that it is the lower extremities that become 
paralysed. But similar results are produced when the pulse is mven to horses, 
cattle, pigs. Investigations have been conducted at the Imperim Institute with 
a view to ascertain the nature of the poison, but the results so far attained have 
been entirely negative. The poisonous property, we ore assured, is not due 
(as has been supjjosed) to a volatile alkaloid that might be dissipated by superior 
methods of cooking, nor to any ordinary chemical poison. Dunstan has very 
properly pointed out that it is by no means certain that the seeds sent to Eiuope 
for examination were actually those of the poisonous sort. But it may have 
been inferred from the observations already made that we have no simple method Proved, 
by which to ascertain when the seeds are or are not poisonous, and can but 
proom-e supplies from localities where the paralysis mentioned prevails. In no ' ' ‘ 

instance does the poison exist in such abundance as to give immediate indication 
of its presence. It is only after protracted consumption that the paralysis 
appears. In fact there would even seem grounds for suspecting that the plant 
may only be intermittently poisonous, so that no particular race or crop coifid be 
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pointed out as the poisonous seed. The subject has been approached at the 
instance of the Imperial Institute from another point of view, namely investiga- 
tions to ascertain if the pulse possesses a poisonous fungal parasite that could 
account for the toxie action. Prof, Percival, of the Wye Agricultural College, 
failed to discover any such fungus. 

Recently the disease has been very prevalent in the Central Provinces, and 
a census showed that the number of people more or less paralysed was over 
7,600. In view of this fact Major Buchanan was put on special duty to inquire 
into the cause of the spread of lathyrism, and to endeavour to find means for 
its prevention. The results of his investigations are embodied in a bulky report 
(to which reference has already been made). He gives the following general 
summary : — “ It has been shown that lathyrism is due to the consumption of 
x.utnijrits i that the disease, when it occurs in big epidemics, follows famine or 
scarcity ; that it is chiefly confined to wheat-growing areas ; that failure in 
wheat is an important factor in the causation ; that the disease is chiefly found 
among the poor, and that debt is an important factor in the causation. Under 
certain circumstances xtithyvnn is a good article of diet, and it is only when the 
proportion reaches or exceeds one-half of the whole ration that paralysis is likely 
to occur.” On the other hand. Dr. A. G. Hendley {Brit. Med. Journ., 1903, ii., 
707-9), after discussing fully this subject, arrives at the conclusion that 
“ Tjiitnyrufi, w'hilst it may possibly cause paralysis by itself, ordinarily only 
predisposes to it, that it makes the subject ready or ripe for the attack of 
paralysis, but that exposure to severe wet and cold is required actually to excite 
the sudden seizure.” “ The attack occurs after an unusually thorough wetting 
whilst ploughing, watcliing crops at night or other field work that ordinarily falls 
to man’s lot and not woman’s.” 

Trade. — No particulars can be furnished of the trade in this pulse. 
It is known to be occasionally exported. Some few years ago a sample 
of what was called “ m-Atar, or Indian G-rey Peas ” was shown to me by a 
Glasgow corn-merchant. I pointed out that while this pulse was oc- 
sionally called mattar, the true mattar of India was the Grey or Field Pea, 
It is, therefore, most important that the present pulse should not be con- 
fused with the grey pea of India, which is as harmless and useful as the grey 
pea of Europe. The wedge-shaped pea of the present plant, flattened on 
two sides and marbled on the surface, should easily be distinguishable from 
all the peas or pulses of India, except perhaps gram [Cicer arietinum) ; 
hut while gram is somewhat triangular in section it is prominently tapered 
below into a beak, and is devoid of the marbling of L(tthyvu.H. 

\€f. Kinloch Kirk, in Ann. Med. Sc., 1870, vii., 144-62 ; Pharmacog. Ind., i., 
490-1 ; Banerjei, Agri. Guttack, 1893, 81 ; Voeleker, Poison. Legum. Seed in 
Ind. Peas, Analyst, March 7, 1894, 102-7 ; Hughes, Feeding Exper. with Ind. 
Peas, Aug. 1895, 169-73 ; Ind. Mus. Ann. Rept., 1894-5, 36-7 ; Ind. Med. Qaz., 
1898, xxxiii,, 147 ; 1899, xxxiv., 65 ; Barclay, Agri., Ledg., 189^ No. 20, 381-2 ; 
Brit. Med. Journ., 1899, i., 1487-8; ii., 614; 1903, i., 21S ; Agri. Ledg., 1901, 
No. 10, 365-6 ; Dimstan, Imp. Inst. Tech. Repts., 1903, 234.] 
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LAWSONIA ALBA, Lam. ; FI. Br. Ind., ii., 573 ; Talbot, List. 
Trees, etc., 1902, 175 ; Gamble, Man. Ind. Timbs., 371 ; Cooke, FI. Pres. 
Bomb., 1903, i., 511 ; Duthie, FI. Upper Gang. Plain, 1903, 352 ; Praiu, 
Bang. PI., 1903, i., 502 ; Lytheace.®. The Henna Plant, camphire, 
mehndi, shudi, manghati, marithondi, henne, dan, etc. A deciduous shrub 
wild in Baluchistan and on the Coromandel coast ; doubtfully so in 
Central India and the Deccan. 

Cultivated throughout India on account of its Leaves, which yield the 
” henna,” dye and also as a garden hedge plant. The soil is repeatedly ploughed 
and heavily manured, and the seed is soaked in water for twenty-five days before 
sowing, which takes place in April and May. The plot of land where the seeds 
are to be sown is formed into beds and kept flooded for some days. The seed is 
scattered on the water and sinks with it into the ground. For three days water 
is given both night and morning; after that only once a day till the plants 


, ,I.EAD 

INDIAN COSMETIC AND HAIE DYE Ores and Salts. 

appear above ground, when they are watered every alternate day. When about 
2 feet high they are ready for transplanting in July and August. About 6 inches Tran^Ianting. 
are nipped from the centre shoot, and the young plants are then put singly into 
holes one foot apart. They are watered daily till they have recovered the shock 
of transplanting, and the fields are weeded once a month. No crop is reaped the Cropping, 
first year, but afterwards two crops a year are obtained, one in April-May, the Season, 
other in Oetober-November, for many years on end. At each cutting about 
9 inches are taken from the top shoots, and an acre yields about 20 maunds of 
dry leaves a year. 

The Dye is obtained from the leaves : these are dried, sifted, a little sarson Dye. 
oil added, then reduced to a powder. This powder may be pmchased at all 
the cosmetic and dye shops in the larger towns of India, and may be seen in small 
sacks alongside of the imported aniline dyes. It is occasionally used in dyeing 
cloth, but its principal value in India is as an article of the toilet, for staining Cosmetic, 
the finger-nails, hands and feet a duU orange colomr, also for dyeing the hair 
into a bright red colorrr, what is often but a &-st stage in the production of black 
by the action of indigo on the original red. The use of henna as a cosmetic dates 
from very ancient times, and is universal among Muhammadan women, and to 
a greater or lesser extent among Hindus also. The seeds yield an Oil about oil. 
wliich little is Imown, and the flowers are employed in perfmnery and embalmmg. 

[Gf. Pharmacog. Jncl., 1891, ii., 41-4; Oaz. Shahpur Diet. Pb., 1897, 172-3 ; 

Woodrow, Oard. in Ind., 1899, 319 ; Firminger, Man. Oard. Ind. (ed Cameron), 

1904, 565.] 

LEAD and its Salts and Manufaetupes.-Ball, Man. Econ. D.E.P., 

Qeol. Ind., 1881, iii., 281-311 ; Kang and Pope, Gold, Gopper, Lead in 602-5. 
Ohota Nagpur, 1891, 95-9, 156, 159-69 ; Reo. Oeol. Surv. Ind., 1904, 
xxxi., pt. 1, 46-7 ; Holland, Rev. Min. Prod. Ind., in Rec. Geol. Surv. Ind., 

1905, xxxii., pt. 1, 110. This metal bears among other names the follow- 
ing : — sisa, hUndi, surh, iJcam, temaetam, hhai-poh, etc. It rarely occurs 
anywhere in the native state, and is never found in that condition in India, 

Its commonest ore is the Sulphide or Galena, surma, anjana. Other com- 
mon ores and salts are : — Red Oxide of Lead, sandhur, segapu, temamera, 

Esang, etc. ; Litharge, murdasang, marudar singhie ; Carbonate of Lead, 
safeda, vullay, sibayd'd, etc. ; Chromate of Lead, peori-ivilayti ( — English 
peori, see p. 7 65). 

Miaiag. — Although lead ores have been worked to some extent in ancient Mining, 
times, at the present day lead-mining in India is practically in a dormant condi- 
tion. Holland makes the following statement with regard to it : — “ Galena alone, 
or with blende and other sulphide ores, is known in various parts of India and 
Burma, and has been worked in various places for lead or lead and silver, under 
past Native rulers ; but the mining of lead-ores has long been extinct, and the 
only recent attempt calling for special mention is that now being made to 
develop the deposits near Pang Yung in the Northern Shan States formerly 
worked by the Chinese, who left behind large heaps of slag reported to be 
amenable to profitable treatment by modern metallurgical processes for the 
extraction of silver.” 

Manufactures. — The metal is comparatively little employed by the Natives Manu- 
of India, owing to its scarceness. It is, however, occasionally used in the manu- faetnres. 
facfrire of certain wares and alloys, as for example in Hyderabad and Lucknow, Uses, 
where it is a component of the alloy of which Bidri ware is made (Watt, Ind. 

Art at Delhi, 1903, 47). Both the red oxide of lead and the carbonate or white 
lead are commonly utilised as pigments, e.g. in lac turnery (Watt, l.c. 211-2, 

231), in Afridi waxcloth {Agri. Ledg., 1901, No, 12, 400 et seq.). Red oxide is 
largely employed for religious purposes by the Hindus, who mark their idols 
and their money with it. All married Hindu women employ it as a paint 
to give a circular spot on the forehead. In Mbbioene, the monoxide or litharge, Mediciae. 
the carbonate, acetate, sub-acetate, nitrate and iodide are all officinal in the 
Indian Pharmacopoeia. All these salts, except the acetate, are applied externally 
only, as sedative and cooling astringents, in various sldn diseases. The acetate 
is similarly used, but is also administered internally. 

Trade . — ^The Impobts of lead from foreign countries are very considerable ; Imports. 
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in 1906-7, 102,455 cwt,, valued at Rs. 15,82,650. In addition. Government 
imported 12,301 cwt., valued at Rs, 1,58,840. The greater part of these imports 
came from the United Kingdom. But it has to be pointed out that the chief 
Sheet lead for market is the supply of the tea industry with the sheet lead required for Iming 
Tea Chests. tea chests, which is admitted free of duty. This came in 1905-6 to 82,166 cwt., 
valued at Rs. 11,23,738, and in 1906-7, 57,307 cwt., valued at Rs. 8,76,730, 
and was consigned from the United Kingdom almost entirely to Bengal. In 
the year 1906-7 the chief sources of supply for lead of all kinds were as follows : — 
United Kingdom, 76,230 cwt, ; Australia, 16,001 ; France, 4,139 ; Belgium, 2,090 ; 
Ceylon, 2,864. The share of the Presidencies and Provinces in the imports 
wore : — Bengal, 72,648 cwt, Bombay, 10,772 ; Madras, 6,197 ; Sind, 4,918 ; 
Bimna, 3,493. 

j, The Expobt trade in Indian merchandise is a negligible quantity, but a fair 

■ re-export trade exists. Thus in 1906-7 it amoimted to 5,293 cwd,, valued 

at Rs. 46,402. The bulk of this re-export traffic goes from Bombay, chiefly to 
the United Kingdom, Arabia, Persia and Turkey-in- Asia. \Cf. Tavernier, 
Travels (ed. Ball), 1889, ii., 281, 284; Masson, Journ. to Kalat, 1843, 462 ; 
Minerals, Offic. Correspond. Rev. and Agri. Dept. Govt. Jnd. (Proc.), Dee. 1892 ; 
Rev. Min. Prod. Ind., 1893,14 ; 1894,21-2; 1895,46; 1896, 47 ; 1897, 46-7 ; 
Thorpe, Diet. Appl, Chem., 1899, ii., 407-9, 411-35, 436-8, etc. ; Dutt, Mat. 
Med. Hind., 1900, 72-5; Scott, Gaz. Upper Burma and Shan States, 1900, ii., 
pt. 1, 301-4; Rawson, Gardner and Laycock, Dyes, Mordants, etc., 1901, 
211-4; Jowm. Soc. Chem. Indust., 1904, xxiii., 338-9, 624-5, 935, 1000, 1162-3 ; 
1906, xxiv., 28, 338, 487-8 ; 1906, xxv., 32.] 
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LENS ESCXJLENTA, Moemeh. ; DutMe, M. Upper Gang. 
Plain, 1903, 267 ; Prain, Beng. PI., 1903, i., 367 ; Ervum Lens, DutMe 
(& Puller, Field and Garden Crops, 1883, ii., 13, t. xsx. ; FI. Br. Ind., 
ii., 179 ; LsGUMiNOSiE. The Lentil, masdr, cliannangi, mohr, chancMng, 
kerze, adali, misurpurpur, misur-pappu, etc. A valuable pulse, grown 
as a winter crop all over India. According to De Candolle, it is a 
native of western temperate Asia, Greece and Italy, and has long been 
cultivated in Egypt, whence it was conveyed to India. As an article of 
food it has been known from the most ancient times. 

Cultivation. — At the present day the lentil is cultivated in all parts 
of India, especially in the Central Provinces, Madras and United Provinces. 
The following is a brief summary of the area under cultivation and the 
methods pursued in those provinces about which trustworthy information 
can be obtained. 

Separate returns for this pulse are not recorded, hence an estimate 
of the area under cultivation cannot be given. It tiirives best on a clay soil, 
since in light soils the plants wither away. In rotation following paddy (rice), 
the land receives three or four ploughings and the seed of the lentil is then sown 
October to December at the rate of about 6 seers per higha (= one- third acre). 
In some parts of the eomitry it is mixed with barley. Plarvesting takes place 
from the middle of February to the middle of April; the crop yields about 8 
maunds per acre. The cost of cultivation has been estimated at Rs. 2-10 per 
acre. [Gf. Basu, Agri, Lohardaga, 1890, pt. ii., 34; Banerjei, Agri. Cuttack, 
1893,83.] 

Assam. — Cultivation is chiefly confined to the chaparia of Kamrup, Nowgong 
and Mangaldai. In Upper Assam it is cultivated to a small extent in the Majuli. 
The crop prefers a light, loamy soil and an open situation, and generally follows 
a broadcasted &hu (rice) crop, and is sown in mixtme with mustard. Sowing 
takes place within the first fortnight of November. The seed rate is 12 lb. 
per acre, if sown with mustard, but if sown alone, about 60 per cent, more 
seed is required. Harvesting takes place in March and April, and the usual 
yield is about 2 to 4 maunds per acre. Wf. Agri. Dept. Assam Bull., 1902, 
No. 9, U.] 

United Provinces, — ^The area under masur is not separately recorded, but in 
1904-5 peas and masur together occupied an area of 2,065,879 acres, dis- 
tributed thus : — 1,437,162 acres in Agra, 618,727 acres in Oudh. According 
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to Duthie and Fuller, cultivation is most extensive in the damper parts of these Location, 
provinces. It is sown in all kinds of soil, but chiefly in low-lying land. Gener- 
ally it follows early rice, being often sown while the rice stalks are standing, and 
is allowed to grow tip amongst them. The seed rate varies with the condition 
of the ground, but is commonly about one maund per acre. The outturn from Tielct. 
unirrigated land varies from 6| to 8 mannds per acre, but with irrigation may 
reach 10 to 12 maunds. 

Central Provinces an«/ Rerar.— -In 1904-5 the area under the crop was in O. Prov. 
tile Central Provinces, 231,766 acres, chiefly in the Ghhattisgarh, Jabbalpur and Area. 
Nerbudda Divisions, and in Berar, 13,167 acres. It is generally sown on the 
best black soil. 

Pa«/aA.— No statistics of area are available. In the Jhang district, which Panj^b. 
is typical of the province as a Avhole, it is a sailaba or inundation crop. New Inundation 
alluvial soils or light lands, not good enough for wheat, are selected. The land 
is ploughed once or twice and the seed is sowm broadcast, 30 to 45 Ib. per acre. Seed, 
from December to January. The crop is ripe in March to April. [Gf. Gaz. 

Panjdh Dist.'l 

Bombay. — In 1904-5 the area was 9,791 acres, chiefly in Ndsik (5,097 acres) Bombay, 
and Belgaum (2,918 acres). Maaur is always an unirrigated rabi crop, and Area, 
generally is grown alone. In Poona it is the sole crop of the year, and is rotated 
with dry-crop wheat. The soil is mixed black, but only of moderate depth. In Soils. 
September and Ootboer the land is repeatedly ploughed, and in October the seed Season, 
is drilled in rows a foot apart at the rate of 20 to 25 lb. per acre. The crop 
ripens in three and a half months, and a good outturn is about 300 lb. per acre. 

[(7/. Mollison, Texthoolc Ind. Agri., 1901, iii., 89-90.] 

Food. — ^In India it is eaten as Ml, flavoured with various aromatics Food, 
and condiments, also as a component part of the dish called hichri, and 
is considered the most nutritions of the pulses. The joung pod is also 
eaten as a vegetable, and the dry leaves and stalks are greatly prized as v^etabis. 
fodder. In Europe this pulse meal, mixed with barley flour or other 
cereal and common salt, is sold as an invalid food under the name 
Ervalenta or Eevalenta. Leather {Ind. Food-Grains and Fodders, Erraienta. 
Agri. Ledg., 1901, No. 10, 366) gives the following chemical analysis; — 
moisture 8 ‘03 per cent., oil 1'06, albuminoids 23-0, soluble carbohydrates 
61 ‘H, woody fibre 2*i-2, soluble mineral matter 3*64, sand and silica 0’81, 
total nitrogen 3 '94, albuminoid nitrogen 3 '68. As a Medicine, lentils Medicine, 
have long had the reputation of being useful in cases of constipation and 
other intestinal affections. 

[(7/. Bentham, i?e«. o/ Targioni-Tozzetti, InJourn. Hort. Soc., 1865, ix., 139; De 
Cim.dolle,Orig.GulLPlanta,1884:,d21;ChuTc\i,Food-Cfram8ofXnd.,188Q,13S~9; 

Asa Gray, Scmit. Papers, 1889, i., 347 ; Kauny Lall Doy, Indig. Drugs, of Ind,, 
lS9Q,n4:-5; Yearbook of Pharmacy, 

LIME, MARBLE, CHALK, ete., oi? Calcium and its Salts p.E.P., 
and Manufactures. — Although Tyime (Calcium) does not exist in a > 

pure state, in the form of the carbonate it constitutes a hy no means ^7 186-6. 
insignificant portion of the earth’s crust, e.g. limestone rocks. Linio- 
hurn.ingiB the operation of driving off carbonic acid from the carbonate 
with the production of the oxide of calcium or QuicMime. This readily 
absorbs water and becomes Slaked Idme or hydrate of lime (Agri. Ledg., 

1902, No. 5, 137-47). The subject may, therefore, be dealt with under 
two great sections — Calcium Carbonate and Calcium Sulpbate. 

LIMB, CARBONATE OF. — This is known in India by an exten- 
sive series of vernacular names that denote the conditions (quick- 
lime, slaked lime, etc.) and the sources (limestone, marble, chalk, shells, 
etc.). The most general name is perhaps the Hindustani chund, a word 
which in the various languages of India assumes numerous forms, such 
a,s chunah, cMn, chmo, chdnaTc, chimdndni, eMrna, shunnanibu, sunnam, Names. 
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sumia, hunna, hunu, etc. Its most general name in Sanskrit would ap- 
pear to be sauhTia-hhisma, kut certain writers give also churna (= a 
“ powder ^'), sud}ia, Tcapardahi-hhasma, sukti-hhasma, etc. Its Arabic names 
appear to be kils and ahu and its Persian nurkah and ahak. Chalk is 
very generally known as khari-matti or kharya-mitti. Dnslaked or 
Quicklime is kali-ka-chuna or simply kali or kalai, often also called 
ahak ; Limestone is kalai-ka-pattar ; Shell Lime is sipi-ka-chuna ; tlie 
lime from Limestone Lime being kattal-ka-chuna ; Maeble is marmar ; 
Fossil Corals are sang-i-yahada. 

Tlie word chvLndm, by modern usage, generally denotes, however, the 
beantiful plaster or cement characteristic of many localities of India, 
more especially in the south (see below in the paragraph devoted to Mortar 
and Cements, p. 713). One of the earliest European writers to use the 
word cMna appears to be Garcia de Orta (a.d. 1563), although fifty years 
previously the Italian traveller Varthema describes the people around 
Calicut as eating betel leaves along with a certain lime made from oyster 
shells, which they call “ cionama.’ 

Sources . — There may, in India, be said to be three great groups of 
rocks or materials that afiord lime, as follows : — 

(o) Limestone, Dolomite, Miliolite, etc. {Imf. Qaz., iii, 148-50). — Hardly 
any known geological formation in India is wholly without limestone 
in some form, although many of the examples are exceedingly im- 
pure and scarcely worthy of the name. Mr. R. L, Sevenoakes, in 
the Journal of the Queen Victoria Indian Memorial Fund (No. 2, 26-31) 
(a publication here utilised freely), describes some twenty different lands 
of Ornamental Building Stones. Some Indian ornamental stones are 
of nearly equal merit to the marbles specialised below, and still others 
gradually decline until they have to be characterised as at most only good 
building limestones. The limestones procurable in many parts of Bombay 
and Sind, for example, are admirable building stones, though marble 
nowhere exists in that Presidency. The Porbandar miliolite (foraminiferal 
limestones) has been conveyed from Kathiawar to Bombay and even to 
Calcutta, and is employed in the construction of some of the more im- 
portant of the recent buildings of these cities. In South India it may be 
said that crystalline limestones occur in Trichinopoly and Coimbatore, but 
of very inferior quality ; good building limestones are found in Cuddapah, 
Karnul and Guntur, and marbles at Palnad. In the Central Provinces 
there are numerous examples of limestones and admirable building stones, 
such as those of Wardha, Nagpur, of the Vindhyan formation, such as the 
limestones of Katni ; and in the United Provinces the crystalline lime- 
stone of Mirzapur, which occurs in the metamorphic rocks of that district. 
In various localities of the Panjab good limestones and even marbles are 
found. Lastly a reference is essential to the limestones of Lakhimpur and 
of the Khasia and Jaiutia hills of Assam. 

The most important sources of limestone and lime may thus be grouped 
commercially:— 

“ 1. Satna in Eewah and at Katni, in the Jabbalpur district. From 
both localities lime of excellent quality is carried as far as Calcutta (624 
and 685 miles distant), and constitutes a large proportion of the lime used in 
that city. 2. S ylmet. — Along the southern foot of the Khasia and Jaintia 
hills there is an inexhaustible supply of nummiilitic limestone, which 
formerly supplied the whole of the demand of Calcutta and Lower Bengal, 
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and still does so to a large extent. The returns of 1904 show a supply 
of. 123,108 tons of lime, valued at £9,496. S. Rhotasgaeh. — The lower uiiotasgarii. 
Vindhyan limestone near Rhotasgarh is quarried to a small extent, and 
exported down the Son in boats ; it was largely used in the works of the 
Son Oanal. Good lime is made from the deposits at Bisra, in the Singbhum 
district, and has recently begun to arrive in Calcutta in increasing quantity. 

4. Himalaya — Along the foot of the Himalaya, boulders of limestone Himalaya, 
are collected and burnt in large quantities every year ; the slaked Hme is 
exported on camels and supplies a large portion of the Panjab and the 
United Provinces. 5. Andaman — There is a band of cream-coloured xadamau. 
marble near Port Blair which may prove of economic importance, as it is 
about the same distance from Calcutta as Katni, and the lime is of equally 
good quality. 6. Other Localities where limestone is known are Supplies , 
numerous, but at present of merely local importance, or in most cases of 
no value whatever. A full list of them as far as they are known will be 
found in the Manual of the Geology of India (1881, iii., 449 et seq.).’‘‘ 

(h) Lime, Concretionary or Kankar; Imf. GaZ., l.C. 23. — Medlicott ex- Kaukar, 
plained the formation of this substance as due to the evaporation of 
the ground water, containing in solution more or less of carbonate of lime, 
produced in the slow process of soil-formation by the general decom- 
position of rock particles. Its production is, however, very much a matter 
of climate, i.e. alternating periods of extreme moisture and dryness. In 
the vast majority of cases a layer of Tcankar (a word which means simply 
no.dular stone) will be found to underlie dsar soils. This circumstance has 
been purposely only incidentally alluded to in the passages that deal with 
reh efflorescence (p. 52), because, although doubtless formed by the same 
physical processes, reJi and lime have not been shown to be dependent 
on each other. Reh efflorescence may occur without any formation of 
JcanJcar, and conversely hanJcar may exist within the soil without any 
evidence of reh efflorescence or even of an abnormal deposition of 
soluble alkalis. 

Kanhar is the chief source of lime in Upper India, and it yields an 
excellent and somewhat hydraulic cement. Holland {Rev. Min. Prod., 
l.C. 1898-1903, 102) speaks of Jcankar and laterite as “ about the most 
valuable assets in building material possessed by the country.” James vaiuaUe Asset. 
Gleghorn {Ind. and East. Engin., June 1898, 366-7) gives the results 
of his study of this substance and of its practical utilisation as mortar. 

Very often the nodules of hmkar are so abundant, at certain depths below 
the surface of the ground, that they become consolidated into blocks. 

Such blocks when obtainable are largely employed for building purposes, 
and were so used extensively in the Ganges Canal "Works. Kanhar, 
broken and hammered while water is poured over, is the material mainly 
used for road-making in the greater part of India. This circumstance Boad-making. 
gives at once a vivid conception of the abundance and extensive distri- 
bution of the substance. KanJcar has been tried as a flux for iron on 
several occasions, but with very indifferent results. Its composition is 
too variable and its liability to adulteration too great to admit of its 
use, except where limestones are not available. “ Large quantities of 
lime are made in various parts of India from highly calcareous surface 
soil.” “ This lime when mixed with proper proportions of sand 
makes most excellent mortar.” (Repi. GMef Insp. of Mines in Ind., Mortar. 

1904, 4.) 
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CARBONATE WDim LIMESTONES 

(c) Lime, Shell and Cora/.— All over India shells are burned for lime. 
Away in the interior of the country, wherever annual inundation occurs, 
a marvellous crop of exceptionally large land shells furnishes an abundant 
supply for most local necessities. In the Murshidabad district, for 
example, the following shells are so employed \—V'nw marginalis, tr. 
fiavidens and Am^yuUaria f/lohosa. On the coast tracts of India 
and Burma, immense beds of marine shells and of raised coral reefs are met 
with (see p. 989). Holland {Ic. 1904, 21) says that “ the returns of various 
districts in Burma show a production of 67,461 tons valued at £11,852.” 
These deposits, wherever met with, are regularly utilised as soui’ces of 
lime, and in South India have mainly given birth to the prosperous in- 
dustry of Portland Cement manufacture — an industry that is likely to 
be very shortly organised near the mouth of the Ganges, where rich beds 
of marine shells are abundant, and may be used to supplement the Sylhet 
limestones. Hooper (Reft. Labor. Ind. Mus. (Indust. Sec.), 1904-6, 32) 
observes that while the proportion of lime in limestone and kanhar is 
variable that of shells preserves a uniform high average. A sample of 
stone-lime examined contained 66 *3, while a specimen of shell-lime gave 
comparatively 96-9 calcium carbonate. 

Industrial Uses of Lime, Limestone and Marble. — Lime is univer- 
sally present in the ash of all plants. As a manure, therefore, it plays 
an important part, especially for soils rich in organic matter. [C/. Trof. 
Agrist, 1906, xxvi., 70-5, 180-8.] It hastens decomposition of both 
animal and vegetable matter. In the form of chloride of lime (bleaching 
powder) it was at one time largely utilised as a disinfectant, but has been 
considerably displaced by more effectual and less objectionable substances 
such as carbolic acid. As a bleaching reagent chloride of lime is extensively 
employed, such, for example, as in the raising of metallic colours, in dis- 
charging Turkey reds, and in calico-printing, etc. In India lime is made 
into a resist paste with ordinary gum-arabic, and in that form is utilised by 
the calico-printer. Lime, in some form, is in fact very generally used in the 
dyeing and tanning industries. It is, for example, nearly universally em- 
ployed by the Native manufacturers of indigo. [Of. Monographs, Dyes 
and Dyeing : — Assam, 4 ; U. Rrov., 84 ; Bombay, 24, 30, 34, 37 ; Madras, 4.] 
Along with sugar it is added to the dyer’s indigo vat in order to assist in 
the production of white indigo. Oaloinm carbonate is employed as an oil 
paint for indoor work, and as a water colour mixed with gelatine. The 
Afridi waxcloth workers (see Carthamus, p. 282) add lime to their roghan 
to reduce its liquid condition and make it dry readily. The tanner utilises 
it to remove the hair from hides. \Cf. Monographs, Tanning and Working 
in Leather: — U.Prov.,l,Q; Madras, 12,30-4; Bombay, 15; Bengal, 
10-11 ; C. Prov., 68.] Lime was formerly of the greatest imporfcance to 
both the soap and the candle makers (in the saponification of the fats), 
though in Europe to-day they mostly purchase a prepared alkali. Lastly, 
limestone is necessary as a flux in iron-smelting. [Cf. Blount and Bloxam, 
Ohem. for Engin. and Manuf.; 262 ; Alder Wright, Oils, Fats, Wages, ete.] 

Food and Medicine. — As an. article of (what might be called) food, 
it is largely used by the people of India. In other words, it is an essential 
ingredient in the preparation known as pan. The lime obtained from 
shells is objected to, however, for'that purpose, by certain Hindus, on the 
ground that it is derived from animals. It is used in the defecation of the 
saccharine juices (see pp. 929, 954). The coagulation of the nitro- 
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genous matter by boiling is less perfectly accomplisbed in tbe case of 
beet than of cane juice. The addition of slaked lime accordingly greatly 
facilitates that result by the formation of insoluble lime compounds. 

For MEDICINAL purposes, lime enjoys a well-recognised position, more Medicine, 
especially as tbe basis of the mild antacid known as “ lime water.” 

[Gf. Waring, Baz. Med., 1897, 90-4; Barry, Legal Med., 1902, 389, 

451.] 

Mortar and Cements. — By far the most important use of lime is as D.E.P., 
mortar— a cement which consists of lime, sand and water (see pp. 292-3, 

695). If lime be mixed with water, a paste is formed that will rapidly C!®“ient. 
harden or “ set,” as it is called. When dry it will, however, be foimd to 
crack and crumble to pieces. To prevent this it is mixed with sand (or in sand and 
India with the fine powder made from brick known as surhhi) . To obviate 
a too rapid evaporation of water from the mortar, it is customary to moisten 
the stones or bricks, when a much more durable cement is the result. If 
mortar be properly prepared, a thin layer is found sufficient to bind 
together the materials with which it is mixed. 

Stein [Ancient Khotan, 1907) describes the stucco used in plastering Ancient stucco, 
the surfaces of walls made of wood, mud, and (sun-dried) bricks in buildings 
uncovered by him from the sand with which they had been engulfed during 
the 3rd to the 8th centuries. The stuccoed surfaces were found to have 
been frescoed very elaborately and beautifully, and in many cases statues 
made of mud were found to have been coated with stucco and subsequently 
painted. In a further paragraph reference will again be made to Stein’s 
discoveries in connection with plaster of Paris (see p. 718). It would thus 
seem fairly certain that an advanced knowledge existed in Eastern Turkestan 
of certain uses of lime long before that material came into use as a cement 
in stone and brick construction. The oldest constructive buildings in 
India, such as the Chulikyan temples of the Deccan, have the stones so Ancient Temples, 
fitted into each other or are of such massive blocks that they have re- 
mained in their positions for centuries without cement of any kind having 
been used. It seems thus fairly certain that the use of cement in house- 
building was subsequent to the date of the temples named. {Gf. Paper.s 
Behxt. to Magnesia Cement, Mad. Govt., 1826-37 ; Butler, Port. Cement, 

1899.] 

There are commonly said to be the following classes of cements ; — Classiflca- 
(ffl) calcareous ; (6) gelatinous ; (c) glutinous ; [d) resinous ; (<?) mixed 
materials but non-resinous. The first mentioned are those with which 
the present article is more immediately concerned, such, for example, 
as the mortar already indicated. A hydraulic cement, or Portland cement “ 

as it is called, is in other words a cement which has the property of setting 
under water. This is obtainable from certain limestones that naturally 
contain from 10 to 25 per cent, of alumina, magnesia and silica, or may 
be artificially manufactured by mixing 66 to 80 parts of chalk or other 
pure lime with 20 to 36 parts of river mud or clay and a little oxide of 
iron, say 3 to 14 per cent. These ingredients are thoroughly mixed in 
water, dried slowly, calcined, and then reduced to a powder. In India, 

Portland cement is at present mainly manufactured in the Madras Madras. 
Presidency, and more recently works have been started in Bengal, 
but in other provinces it is occasionally prepared, and chiefly from 
argillaceous kanJear to which a certain proportion of fat limestone is 
added. But it is a striking peculiarity of these hydraulic cements that 
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their adhesive power is diminished hy mixture with sand. When used 
as a stucco the sand employed must be perfectly free from loam, and the 
surface must not be painted over (if that be so desired) until the cement 
has been thoroughly dry for some months. 

It may further be added that if Portland cements have more than 
4 per cent, magnesia they rapidly decompose when kept under water. 
A cement with a basis of white magnesia in place of clay is sometimes 
known as “ White Mortar.” There are large deposits of magnesite and 
of magnesium limestones (dolomites), especially near Salem in South 
India, and these it is understood have recently been taken advantage of 
by the Madras Portland Cement Company in the preparation of a cheap, 
easily applied and rapidly drpng plaster that takes a fine polish. In the 
public press it is not uncommon to read the certificates of “ Arbuthnot’s 
Portland Cement ” as being “ equal to the best-known brands of English 
Portland Cement,” Mr, C. S. Middlemiss wrote in 1896 a most interesting 
report on the magnesite areas of the Chalk Hills near Salem (Agri 
Ledg., 1896, No, 15). Papers written by James Cleghorn {Ind. and East. 
Engin., May 1894, 320-1 ; 1898, ii., 210-11 ; iii., 32-3 ; iv., 28, etc.) will 
also be found to contain much useful information regarding magnesian 
cements. [Gf. Blount and Bloxam, Ohem. for Engin, and Manuf., 1900, 
132-42 ; Min. Indust, in U.S.A., 1900, 75, 82 ; Gilmore, Hydr. Cements, 
1-334, etc.] 

Cbuakm . — Incidental mention has already been made of the fact that 
an admirable polishing and exceedingly strong cement (sometimes spoken 
of as ehimdm) is made in several parts of India. There are various methods 
of preparing this substance, but these all practically agree in the cir- 
cumstance that some saccharine substance is combined with the lime 
as well as powdered marble, plaster of Paris or steatite. The sugar 
most commonly employed for this purpose is the jaggery obtained from 
the coGoanut palm. The milk of that palm. is also mixed with lime in 
the preparation of a very superior whitewash. It is, believed that the 
sugar promotes the solubility of the lime, thus allowing of a finer and 
more complete state of division. 

A special art of some parts of India, as, for example, in Bikanir, 
consists in carving cemented surfaces into rich floral designs that 
may be subsequently gilded or painted. \Gf. Ind. Art at Delhi, 1903, 
95-6.] 

Cement Materials . — ^Lillie or some of its salts (such as plaster of Paris) is 
largely employed in combination with glutinous and resinous materials in 
the formation of cements. The rice-water is in India commonly mixed 
with a certain percentage of pure lime in the preparation of a strong 
cement which is employed to join the various parts of musical instruments 
in place of glue. Instead of rice, the dough of fine flom’ may be kneaded 
in water until gluten only remains. To this should then be added a 
small quantity of pure lime. The cement thus prepared is largely used 
for all forms of woodwork, and has the special merit of resisting damp. 
It is generally known by the name sujL Lac combined with borax 
forms a convenient cement to be used where exposure to water or 
moisture is unavoidable. Cutlers’ cement consists of rosin, bees’-wax 
and brickdust and plaster of Paris, or simply rosin and plaster of 
Paris. Dr. Fleming, in his Accomt of the Salt Range, says the Natives 
use plaster of Paris, mixed with pure lime, to produce their finest 
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qualities of sliming marble-like chundm. It is also largely employed as 
a whitewash.. 

For the materials employed along with lime in the formation of special Special Cements, 
cements, the reader is referred above (pp. 292—3) and to the respective 
positions in this work of the articles there indicated. 

I Marble . — The best-known marbles are those of the Aravalli series, Marble, 

which include the quarries of Jodhpur (Makrana), of Tonlcra in Eashengarh, 
of Eharwar in Ajmir, as well as of Eaialo in Jaipur, all in Eajputana, naiputana. 
and of Jabbalpur in the Central Provinces. Within a radius of eight miles o, Prov. 
around Makrana there are something like 100 quarries, but of these only 
16 are at present worked. They vary in depth from 30 to 75 feet, and 
follow the vein. The marble is excavated by blasting, and is then cut 
into the required size by steel saws. It is hauled to the surface on wooden 
rollers, and by manual labour. The quality of the stone is generally 
better according to the depth it is worked, but owing to the crude 
appliances used for hoisting to the sm'face, deep mines are impossible. 

The dust and fragments produced during mining operations at Makrana 
are burnt into lime, and this quality is much appreciated for the finer Lime, 
kinds of plastering. [Cf. Journ. Queen Viet. Ind. Mem. Fund, March 
1904, 19-25.] 

Colours . — The white marbles of Eaialo are lughly valued for filagree White 
screens {jdli), of which numerous fine examples exist at Abu, Agra, Marbles. 
Ahmedabad, Delhi, etc. The yellow marble of Jaisalmir {hhattu) is a veiiow Marble, 
pure yellow, not white and yellow veined. It is used in the tomb 
of Grhayas Beg and his wife at Agra, and is so abundant as to be locally 
worked up as an ordinarj'- building stone. The black marble found at slack. 
Bainslana is carved into statues and toys. The black material in the 
inlaid work of the Taj and other Mughal buildings is a calcareous shale 
found in the lower Vindhyan series at Chitor. The handsome, mottled, Mottled, 
green marble of Motipura in Baroda State, as also the grey and pink Grey and pink, 
marbles of Narwar in Kishengarh State, are much admired and largely 
used for ornamental purposes. The onyx-marble of Nurpur and Shahpur, onyx-marbic. 
Panjab, is famous. This is a cream-coloured rock streaked cloud-hke with 
purple, hence its name hadal (cloud). An exquisitely beautiful variety of 
onyx-marble is found near Jhuli in Baluchistan, too remote from civilisa- 
i tion to admit of its utilisation. The marbles and hmes of Narnaul in 
Patiala State are also well known. [Cf. Rec. Geol. Surv. Ind., 1906, xxxiii., 

59-60.] It is commonly believed that the reason why the marble used in 
the Taj and other buildings has remained for three hundred years without 
getting tarnished is due to its coarseness of grain and chemical purity. A Ooai-se Graia. 
coarsely crystalline dolomite marble occurs near Mirganj, 11 miles west of 
Jabbalpur, but it includes numerous crystals of tremolite, and its use for 
tombstones at Jabbalpur shows that it is of inferior quality as a marble- 
stone when exposed to the weather. In Burma the beautiful semi-trans- Eumia. 

; parent white marble so extensively employed for the figures of Gautama 
is obtained chiefly from the Tsygen hiUs in the Madeya Sub-division of 
; the Mandalay district and near Sagaing. 

Uses . — Marble is thus in extensive demand for the decoration of Uses oi Marble 
sumptuous dwelling-houses, palaces, temples and mosques, and in the 
construction of idols, ornaments, toys, etc. A highly instructive account 
’ of its uses in the buildings of Agra will be found in the {Agra Gazetteer 
1884, vii., 684-716, 728-35). In the Ain-i-Alcbari mention is made 
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of the skill of the Indian stone-carvers, but not of the art of stone inlaying. 
Both arts were, however, greatly improved during the time of Akbar’s 
son and grandson. The use of marble became, in fact, the dominant 
feature of the new school of architecture that assumed such stupendous 
proportions with the Mughal rulers of India. Perhaps one of the most 
pleasing and at the same time surprising features of that great school 
of Indian architecture might be said to be the marvellous filigree screens 
(jail work), in sandstone or marble, that take the place of the glass windows 
of European buildings. Keene (Stone Indust, of Agra) gives a very ac- 
curate and impressive account of the screens at Fatehpur Sikri (constructed 
1581 A.D.). “The outer screens,” he says, “are so minutely pierced 
that they actually look like lace at a distance, and illuminate the mortuary 
chamber with a solemn half-light which resembles nothing else that I have 
seen.” In Agra a fairly extensive industry exists in the preparation of 
screens, tables, fancy boxes, picture frames, plates, vases, etc., as also 
models of the Taj and other ancient mqnmnents. These are mostly 
done in white marble, inlaid with agate, carbuncle, carnelian, chalce- 
dony, jade, jasper, lapis-lazuli, topaz, turquoise, bloodstones, garnets, 
rubies, sapphires, etc. This art is supposed to have sprung into per- 
fection with the tomb of Itmad-u-Daula and the Taj (a.d. 1627-1658), 
and to have almost immediately thereafter gradually declined until ah 
the beginning of the 19th century it had practically disappeared. It is 
said to have been revived by Dr. J. Murray about fifty years later. It 
has flourished ever since, the goods produced in Agra being carried for 
sale by the traders in Indian art wares all over India. 

\Cf. Marble in Architecture and Art .•—Bird wood, Ind. Art. Ind., 1880, ii., 
209-19 ; Joum. Ind. Art and Indust., 1885, i., 61 ; Muldiarji, Art Ma/nuf. Ind., 
1888, 35-9, 48-50, 265-6; Lane-Poole, Saracenic Art, 1886, 47-122; Kipling, 
Journ. Ind. Art and Indust., 1888, ii., 62 ; Indust. Arts (pub. by Council of 
Education), 1888, 211-20 ; Maurice Mandson, L* Art Indien, 1898, 32-50, 97-119; 
Watt, Ind. Art at Delhi, 1903, 64-8, 71-9 ; Hankin, Journ. Soo, Arts, 1904-5, 
liii., 461-77.] 

LIMB SULPHATE: GYPSUM, Plaster of Pans.— This is the 
hydrous calcium sulphate generally known as Gypsum ; when in a fine 
grained condition. Alabaster ; and when in transparent crystals. Sele- 
nite. On being calcined it parts with some of its water and then con- 
stitutes Plaster op Paris. The powder thus produced on the addition of 
water gradually sets, and as it does so expands slightly. It is this property 
that has made plaster of Paris so exceedingly valuable for making casts 
and moulds. In India sulphate of lime is known by an extensive series of 
names such as Jmlnar, hurpura-silasit, kdrsi, sang-i-jerdhat, surma safed, 
maJcoI, jirah; etc. Plaster of Paris is generally known as gach. 

Occurrence . — In the Madras Presidency it has been met with abun- 
dantly, but in an impure form, in the cretaceous rocks of Trichinopoly. 
Masses of gypsum and crystals of selenite are occasionally found in the 
clays of Ohingleput. In Nellore, crystals of greater purity than those 
found near Madras have been recorded as fairly prevalent. In Bombay, 
selenite occurs in the marine deposits near the city, also in Kathiawar 
and in some parts of the Deccan. Very excellent gypsum is found in 
Kach. In Sind, deposits frequently 3 to 4 feet thick occur near the top, 
of the Gaj beds of the Kirthar range. The Mud Gorge, on the Harnai 
route to (Quetta, owes its intractable character to the circumstance that 
much sulphate of lime is there present, and very largely in the anhydrite 
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condition. THs absorbs water and thereby expands 33 per cent. The 
adjacent materials are in consequence continuonsly displaced, and the 
Mud Gorge may, therefore, be said to be in a state of constant 
change. 

In Rajputana, at Nagor in Jodhpur, a bed of gypsum probably not 
less than 6 feet thick has been worked to some extent. A similar occur- 
rence is worked at Jamsar in Bikanir State. While excavating a well at 
Falod, gypsum of a very pure kind was found, but at too great a depth to 
be of much value. In the Panjab (Bannu district) the mineral occurs in 
Kalabagh and in Kliasor, but is not utilised. The Kohat district contains 
gypsum in great abundance. Ball says “ it might be obtained by open 
quarrying in any quantity, but is not worked,” The Salt Range possesses 
gypsum in enormous quantity, associated with rock salt. The Spiti Valley 
has gypsum of a snowy whiteness. In the United Provinces deposits of 
gypsum have been reported as met with in Dehra Dun, Kumaon, and 
Garhwal. Middlemiss {Eec. Geol. Surv. Ind., 1889, xxii., pt. 2) gives a 
full account of the gypsum of Nehal Nuddi in Kumaon. [0/. Hayden, 
Mem. Qeol. Surv. Ind., xxxvi., pt. 1, pi. 16.] The Pioneer (July 27, 1888) 
announced that gypsum had been found at a locality some 19 miles distant 
from Haldwani, a station on the Rohilkhand and Kumaon Railway. In 
Burma gypsum has been found, but not in sufficient quantity to be of much 
commercial importance. 

Industrial and Agricultural Uses . — For a great many years gypsum 
has been regarded as a manure of exceptional merit, especially for legu- 
minous crops and for certain soils. It has recently been found to vastly 
increase the yield of indigo, so that a large demand seems likely to arise 
for it. The reader should consult the observations already made (p. 53) 
regarding the use of this salt as a neutralising agent, or rather one which 
so modifies the physical conditions of the soil as to bring it into a oultur- 
able state. Of manures that contain gypsum mention may be made of 
“ superphosphate,” which is a mixture of calcium sulphate with an acid 
phosphate of lime — the essential manurial constituent. It is prepared by 
the treatment of phosphatic minerals with sulphuric acid (Mukerji, 
Handbooh Ind. Agri., 1901, 569-71). 

The next most important use for gypsum is the numerous methods 
of utilising plaster of Paris. In 1852 Dr. Buist drew attention to the 
interesting fact that the Natives of Sind had, from ancient times, been 
in the habit of casting lattices and openwork screens to be used 
within houses to allow of free circulation of air. The Marwaris very 
cleverly make what might be called stained-glass windows by taking 
two lattice screens, made of plaster of Paris, of identical pattern, and 
placing between these fragments of coloured glass so arranged as to bring 
out the desired colour in design. The screens are then firmly fastened 
together and the pieces of glass secured in their positions by a thin 
layer of liquid plaster being run over the lattice upon which the glasses 
have been arranged before pressing home (on the top) the second layer 
of lattice. In many parts of Rajputana and of the Panj^b the walls 
and ceilings of palaces are richly ornamented, in arabesque design, with 
glass. These are silvered behind or backed with plated metal discs or 
with coloured tinfoil, or they are painted on the surface and embedded 
singly or collectively in wooden frames, within a plaster, which consists 
mainly, if not entirely, of plaster of Paris, This work might be described 
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fir;i*sft-mosaics. as a kind of mosaic, and from tke fact of pieces of glass (sMshah) being used, 
has come to be spoken of as s^M-mosaic. The famous SMsh-mahal 
(the Palace of Glass) at Agra, the SMsh-mahal at Lahore, and the 
maJial in the ruined city of Amber (near Jaipur) are perhaps the best 
examples of this class of work. Mr. L. Kipling very truly says, “ The effect 
of the sMsh pr mirror mosaic, though brilliant, narrowly escapes the 
charge of vulgarity,” so that it is not much to be regretted that the art 
may be said to be hardly practised at the present day, [Of. Piaster of 
Paris work in Ind. Art at Delhi, 1903, 95-6.] 

While it would thus seem that certain uses of plaster of Paris have 
been well known to the Natives of India for a considerable period at all 
CasUug and eveuts, a loiowledge in the art of casting figuies, ornaments and toys in 
Moulding. material is of comparatively recent date, and originated with the 

modern Schools of Art. While that is so, it is surprising to learn 
from Stein {Ancient Khotan, 244, etc.) that the whole of the stucco 
work discovered by him consisted very largely of plaster of Paris. 
Moreover, he tells us that the figures, idols, etc., had in many instances 
been moulded and elaborations accomplished in the form of extra 
figures, etc., by a process of affUque. Grooves had been made on 
the plaster background to allow of the attachment of these extra 
mouldings, which were finally fused into their positions by liquid plaster. 
Since plaster of Paris moulding is quite modern in India proper, th- 
Ancieafc xhotan. ancient people of Khotan must have either discovered that art spontanee 
ously or learned of it tlirough their dealings with other than ludian- 
races (see p. 713). So late as 1885, while engaged supervising the 
preparation of life-sized statues or models of ethnological subjects 
that were required for the Colonial and Indian Exhibition, I experienced 
Kiisiiniigar greatest possible .difficulty in inducing the Krishnagar modellers 

Modellers. to substitute plastsr of Paris for clay, I procured a supply of gypsum 
from the Salt Eange, had it fired in Calcutta, and found that it 
yielded a most excellent modelling plaster, and at a cheaper rate than 
I could purchase the imported article, which alone had been previously 
procurable in Calcutta. But my clay-modellers struck work, and 1 
had to import others from Lucknow, and thus successfully threaten them 
with dismissal, before I could induce the Krishnagar men to resume 
operations. I mention this circumstance as showing the quality of the 
Indian plaster of Paris and its recent use in castings. 

Alabaster. Alabaster, where met with, is largely utilised in the manufacture of 

ornaments and toys. The dark-green form procured from Garhwal 
is regularly made into elegant cups and saucers and even large bowls 
that are much admired by the richer Native gentlemen of Northern 
India. The same material, drawn from various sources, is to some 
extent utilised by the stone-carvers in Agra and other centres of that 
industry. [C/. Blount and Bloxam, Chem. for Engin. and Manuf., 
1900, 131-2.] 

Trade. TRADB IN LIMB, MARBLB, BTC. — With a country that possesses 

so many rich deposits of lime and marble, it is surprising to read of the large 
Marble. foreign imports that regularly take place. In the Calcutta press may be 

seen, almost daily, advertisements of dealers prepared to supply the 
“ Best Italian Carrara Marbles ” and “ Best Belgian Jet Black Marbles ” 
{Journ. Soc. Arts, 1901). So again, it is not uncommon to find mention 
of the coloured marbles of Montarrenti, Montalcino and Caldana, which 
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are unrivalled in Italy for the beauty of their tints. It is v?-ell to remember 
that many of the columns, altars and floors of the Tuscan cathedrals, 
which are the admiration of the world, were constructed of these marbles. 
Mention is also frequently made in the Indian press of the Greek 
marbles, especially those of the Pentilikon quarries near Athens, and 
from the famous quarries in Thessaly, from which the genuine 
“ Verde Antico ” marbles were obtained. Many of the marbles met 
with in Indian household ornamentation have been derived from 
European quarries. 

The oflhcial returns of foreign trade adopt two headings, under which 
lime, marble, etc., are included. These are “ Stone and Marble,” and 
“ Building Materials,” such as “Cement” and “Chalk” and “Lime.” 
The IMPORTS of Stone and Marble have ranged from 201,205 to 362,554 cwt. 
during the five years 1902-7, or a valuation of from 2f to d j lakhs of rupees. 
The chief item in point of bulk is stone from Arabia and Mauritius, used for 
road-making in Calcutta ; and in point of value, marble from Italy to 
the extent of an average of 2| lakhs of rupees for each of the years 
named. Turning now to the Chalk and Lime. The quantity imported is 
annually about 30,000 to 60,000 cwt., valued at about Rs. 30,000 to 36,000, 
and comes almost exclusively from the United Kingdom and is received 
mainly by Bengal. The Exports from India have never exceeded 53,000 
cwt., or a valuation of just under one lakh of rupees. These consignments 
go mostly from Madras to Ceylon. Of the Cements a very different 
story has to be told. The totals (during 1902-7) have ranged from 
646,356 cwt, in 1902-3 to 1,788,428 in 1905-6, valued at from 13J to 32 
lakhs of rupees. In 1906-7 the imports were 1,714,506 cwt., valued at 
Bs. 30,87,484. Eully three-quarters of the supply comes from the United 
Kingdom, and the balance mainly foom Belgium, France and Germany. 
Bengal takes very nearly half the imports : the remainder goes to Bombay, 
Burma, Madras and Sind in the order named. Of the internal traffic in 
Stone and Lime very little can be learned. The rail and riverborne 
returns of minerals show a steady progression from an import of 6,733,264 
cwt. in 1902-3 to 12,744,352 cwt. in 1905-6, with 12,149,239 cwt. in 
1906-7. Taking the last year the chief receiving centres for Marble and 
Stone were : — Madras Ports, 3,443,282 cwt. (chiefly from Madras Presi- 
dency) ; Calcutta, 2,040,834 cwt. (from Bengal) ; and the United Pro- 
vinces, 569,874 cwt. (from Eajputana and Central India). Chalk and 
Lime: — Calcutta, 1,606,523 cwt. (from Assam, Eastern Bengal, Eaj- 
putana and Central India, Central Provinces and Calcutta) ; and the 
United Provinces, 244,421 cwt. (from the Central Provinces and Nizam’s 
Territory). Lastly, Others — a total of 66,986 cwt. Thus Assam and 
Madras are the chief sources of the lime traded in over India, but Bombay 
and Burma seem to be entirely self-supporting, as there are practically 
no records of interchanges from or to these provinces. 

LINUM USITATISSIMUM, I/inn, ^ Sf. PI, 1st ed., 1753, 
277 ; Mathiolus, New Kreutterh., 1563, 130 with plate ; also Epitome (ed., 
Camerarius), 1686, 200-1 with plate ; also C. Bauhin, Opera, 1598, 
333-4 with plates; Linschoten, Voy. E, 7%d., 1698, i., 80; Greaves, Pyra~ 
midogr., 1646 ; Celsius, Eierobotanicm, etdi 1747, ii., 283-312 ; Jones, 
Belect. Ind. PI., in As. Res., 1795, iv., 270-1 ; Sprengel, Hist. Rei. Herb,, 
1808, 11 ; Diet, des Sciences Nat., 1823, xxvi., 479-93 ; Billerbeck, El. 
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Glassica, 1824, 86; Yates, Text. Antiq., ISiB, 252-91, 383-8; Daubeny, 
Lect. Roman Husbandry, 1867, 117-8 ; Bentham, Rev. on Targioni-Tozzetti, 
in Journ. Hort. Sog., 1855, ix., 148; Eoyle, Fibrous PI. 135- 

232 ; Heer, Die Pflanzm der Pfahih., 18Q5, 35; also Ueber den Flachs 
und die Flachshultur, 1872 ; De Candolle, Orig. Cult. PI., 119-30 ; Liotard, 
Cult. Flax Ind,, Select. Rec. Govt, of Ind., 1871-9, 1-36 ; FI. Bv. Ind., i., 
410; The Wealth of M., 1897, 100-6; Hebn, Kulturffl. und Haust., 
1894, 160-86 ; 570 ; Eenouard, Mudes sur le Culture du Linum. ; 
Voelcker, Improv. Ind. Agri., 1893, 284-6 ; Watt, Stat. Atlas Ind., 
1896, 27 ; Dodge, Flax Culture in Europe and America, U.S. Dept. Agri. 
Rept., 1898, No. 10 ; M.xiker:ji, Handbooh Ind. Agri.,^ 1901, 272-4 ; Mollison, 
Textbook Ind. Agri., 1901, iii., 94-8 ; Wiesner, Die Rohst. des Pflanzenr., 
1903, ii., 276-99 ; Cooke, FI. Pres. Bomb., 1903, 154-5 ; Brain, Beng. 
PL, 1903, i., 288-9 ; Dtitbie and Fuller, Field and Garden Crops, ii., 40-2 ; 
DutMe, FI. Upper Gang. Plain, 1903, 122-3 ; Bull. Imp. Inst, in Board 
of Trade Journ. suppl., Dec. 1903, 188-200 (reviews i^apers pub. by 
Dept, of Agri. and Tech. Instruct, in Ireland, 1902, ii,, 636 et seq. ; 
1903, iii., 663 et seq.) ; Line,®. 

The above, out of the library of books that might be cited as dealing 
more or less fully with the subject of Linum, (Linseed and Flax), may be 
consulted by the reader desirous of botanical, historical and industrial 
details. The names given to these products in Europe and Asia are so 
extensive and varied that only those of most frequent use can be here 
mentioned ; — linseed, linum, lein, lin, lino, linu ; flax, vlas, flaGhs, etc. ; 
alsi, alshi, alish, tisi, chikna, pesu, hijri, keun, zigMr, javasa, atasi, alashi, 
masina, mushina, auma, ksumd, umd ziggar, kattan, zaghu, pischta, etc., etc. 

Species and Eaces. — The Linseed and Flax Plant is cultivated through- 
out the plains of India, and up to altitudes of 6,000 feet above the sea. 
According to De Candolle (followed by most other botanical writers), 
it is indigenous to certain localities situate between the Persian Gulf 
and the Caspian and Black Seas. A consensus of opinion also favours 
belief that originally the perennial flax {.Linum anffusti folium) was the 
plant that in Europe was first cultivated for its fibre— a plant that is 
wild south of the Alps ; and further that its displacement from popular 
favour took place about the close of the Stone Age of European Ixistory. 

There is no evidence of L. migustifoUum ever having been met 
with in India either wild or cultivated. It would seem highly likely (as 
recently pointed out to me by Mr. J. E. Drummond) that the economic in- 
formation recorded in the Dictionary under L. strictum may be incorrect 
— the plant intended to be denoted as cultivated in Afghanistan having 
very possibly been one of the numerous races of the ordinary linseed. 
That being so, the only truly wild X/in um within the Indian area, at all 
related to the oil-yielding L. usitatdssitnum, is L. pererme, Linn . — a 
species found in Western Tibet at altitudes of 9,000 to 13,000 feet. This 
is reputed to have been occasionally seen under a crude cultivation, the 
seeds being valued on account of the oil they contain. 

Thus we are left completely in the dark, not only as to when and 
where the substitution of L. tisitatLssimum, for L. ungustifolium 
took place in Europe, but as to the origin of the stock that now affords 
the linseed of Indian commerce. According to some writers L. iisifa- 
tissimtmn, the modern flax-yielding plant of Europe, was derived from 
India. . : 



FLAX AKD LINSEED 


tmvM 

trSlTA'flSSlMUM 
Ksuma Pibre. 

Histoty.—While the classic records of India certainly do make mention of 
atdsi, umd, hsumd, etc., etc., no account, either of the oil-seed or of the fibre, 
is such as to remove all possible doubt that linseed and flax were undoubtedly 
Ludicated, but it can be said that greater certainty prevails regarding the oil 
than the fibre. In the Institutes of Manu (bk. ii., 41) we read that the garments Bestrictions 
of students shotild consist of skins above and of fabrics of hemp, flax (kstimd) against the 
or wool below. So again (bk. v., 121), a man who ioiows the law is likened 
to purified linen cloth (Icsumd). Lastly a Brahmin, if he be compelled to make 
his living as a trader (bk. x., 87), must not sell dyed cloth or garments of hemp, 
flax (hsumd) and wool. Thus there would seem ho doubt that the word ksumd 
is of frequent occurrence, and that it denoted a fibre which was purified (bleached, 
doubtless). Kahddsa speaks of the white colour of the cloth. But whether 
hsumd originally denoted linen or silk, or rhea, or eaiotrojitlii, or some such fibre, 
but not necessarily linen, seems a doubtful question. Most commentators have, 
however, accepted the name Icsumd as linen, and often with an atmosphere of 
such assurance as to convey the impression that there was no doubt, and could 
be no doubt, as to its determination. But if that view be coireet it is, to say 
the least of it, curious that to-day the only use of the plant, known to the people 
of India, is as a source of linseed and linseed oil, not of fibre {hsumd) or garments limeea Oil. 
of the same. In fact, it is the aU but universal belief that the linseed plant mil 
not yield fibre of sufficient merit to repay the expense of its separation and 
pmification. Are we to suppose, then, that since classic times a complete revo- 
lution has in India taken place, and that cultivation as a source of oil-seed is 
comparatively modem — a consequence possibly of the Muhammadan conquests of 
India, if not of European commerce ? Or is the other explanation more accept- 
able, namely that the passages above indicated refer to an entirely different plant 
(possibly cotton) or denote experience obtained and opinions held prior to the 
invasion of India, and, therefore, prior to any knowledge of the plant as a source 
of oil ? Mr. F. W. Thomas (Librarian to the India Office) draws my attention to 
the fact that in. Suaruta (800 b.o.) ataai oil is spoken of as having a slight smell jersus 
of flesh ; of its being used like that of hemp and sesamum for poTiltices ; and of ^suma. 
its being pungent, light, penetrating and laxative. These are characters that 
would seem to denote linseed, so that the ataai of Sanslirit authors stands a better 
chance of having been linseed than the umd ov hsumd of being flax. Dutt 
[Mat. Med. Hind., 1900, 292) simply gives, in an appendix to his work, the name 
ataai as the Sanskrit of JUinum ; maaina, its Bengali ,* and tiai, its Hindustani ; 
so that it may be inferred to have been a drug, in the opinion of the Sanskrit 
authors, that was unworthy of special consideration. 

The oil is occasionally mentioned, however, in the Ain-i-Ahhari and in a Linseed 
few other such publications, but on the other hand all the early European travel- Oil. 
lers in India whose evidence is generally regarded as of value historically, are 
singularly silent regarding both linseed and flax. Rheede, Bumphius and 
Burmaim make no mention of any species of JOiHum. The East India Com- 
pany’s Records, as published by Birdwood and Foster {First Letter Booh, Not mentioned 
1600 to 1619), the subsequent six volumes of Lettera Received by The East by 13.1.0. 

India Company, as also the still more recent work, The English Factories in 
India, 1618-21, prepared by Foster, do not contain any references to linseed 
or flax. Milbum (Or. Comm,, 1813), who deals with all the articles traded 
in between England and the East Indies, China and Japan of that date, makes 
not the slightest allusion to linseed or flax, though he deals with sesamum 
castor and other oils and oil-seeds as exported from India. Next to nothing 
of a lustoric character can, therefore, be recorded of the early production 
and trade in linseed. The only point at all conclusive is that the Muham- 
madans seem more closely connected with the origin of the traffic than the 
■■Hindus. ■■' 

Buchanan-Hamilton {Stat. Acc. Dinaj. (written subsequent to 1807), 174) Buctanan- 
enurnerates “ Flax or Linseed, moaina ” among iiis agricultural crops of Bengal, 
but makes no observations regarding it. Neither in his Journey through Mysore, 
etc., 1807, nor in his Account of the Kingdom of Nepal (1819) does he refer to 
either flax or linseed. Ainslie (1826) says there was then a good deal of flax 
being cultivated in Upper India, especially in Bengal, for maWng oil ; he then 
adds, — “of late years it has also become an object in the lower provinces.” 

Carey (Aa. Rea., 1808, x., 16) was apparently one of the fltrst authors who wrote oarey's 
definitely regarding Indian linseed. He says that the oil is mixed with mustard Account, 
to such an extent that it is “ imfit ” for painting or the other useful purposes 
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to which it is applied in Europe. Of flax he says the Natives know nothing of 
its use to make thread. In 1825 Thornton brought out the second edition of 
Milburn’s Oriental Commerce, in which work it is stated that “flax is very gener- 
ally cultivated in Bengal and Bihar for the oil which is obtained from the seeds, 
the stalks being rejected as useless.” [O/. Bawlinson, Hist. Ancient Egypt, 
1881, i., 62-3.] 

Thus then from the observations already made, it may be inferred that the 
study of the production and utilisation of X-. iiMtutissim iim. resolves itself into 
two sections, Flax and Linseed. These cannot of course be exhaustively dealt 
with, but I shall dispose of Flax (to India infinitely the lesser important 
product) first of all, and in a very few words. 

FLAX AND LINBN. — The possibility of combining the production of 
linseed with the supply of flax has been spasmodically raised in India 
every now and again during the past hundred years or so. An important 
series of experiments and investigations were in consequence conducted 
in 1790 to 1810 ; another in 1840 ; and still a third in 1872, the object 
being not so mucb to ascertain whether a profitable combined seed and 
fibre industry could be organised, as to ascertain whether flax could 
hecome a commercial product of India at all. In the Proceedings of 
the Honourable the East India Company/, preserved in the records of 
the Board of Revenue, Bengal, of date 1806-7, are many interesting 
details of the early experiments. Six Arab flax-dressers were sent from 
Bassora to Bengal, but failed to produce good fibre from the plants raised 
from the seed specially imported from Bassora. Roxburgh, in 1801, 
and again in 1806, gave accounts of the experiments he had conducted at 
the Company’s Hemp Farm near Calcutta. An army of writeis, down 
to Royle’s time, may be said to have recorded their theories or narrated 
their experiments. On each occasion of special investigation, the results 
obtained were not deemed encouraging. But more recently still a new 
phase has arisen that may in the future assume some importance. The 
demand for cheap cordage, to be used as “ binders,” has suggested the 
possibility that the stems of the linseed-yielding plants (while they doubt- 
less do not contain fibre of sufficient merit and abundance to justify being 
elaborately separated, cleaned, and placed on the market as Indian flax) 
may still by a simple method of preparation afiord a cordage fibre that, 
as a catch crop, might undersell even jute. At present the stems of the 
linseed plant are not used in any way, and if they could be turned into a 
profitable by-product a great boon would doubtless be conferred on the 
Indian cultivators. 

Vesque {Traite de Bot. Agri. et Indust., 1885, 495) very properly 
observes that climate exercises a considerable influence on the qualities 
of fibre or seed produced. In warm countries the fibre is least abundant, 
but the seed crop profuse. He then adds that the seeds obtained from 
a fibre crop may be useful for oil, but they are imperfectly formed and 
can never be used for reproduction. Conversely, if the seeds bo fully 
developed, the fibre is all but ruined. If the combination crop of flax 
and linseed be in India seriously contemplated in the future, the plants 
would have to be siclded close to the ground or pulled up by the root, 
the seeds being thrashed out and the stems subsequently treated for their 
fibre. But the question of all others that naturally arises is this — can 
the same plant yield both products profitably ? Would it not be preferable 
to grow separate crops ? 

Extensive experiments would very possibly have to be conducted by 
the various Governments of India in order to ascertain the conditions 
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neccssafy for a combination crop. It would have to be discovered whether Features to be 
a stock could be evolved a little richer in fibre than that presently 
grown, but which would still yield a fair crop of seed. The class of 
soils suited, the seasons of sowing, the methods of cultivation, and the 
period at which the harvest should be made, etc., etc., are some of the 
issues of importance that the Indian cultivators could not be trusted to 
investigate and solve for themselves. Then the methods and appliances 
required for separation of the fibre would have to be demonstrated, and 
above all, the final conclusion made abundantly clear, namely that the 
proposed departures from the time-honoured usages, in linseed cultiva- 
tion, were in the miyats’ best interests, and that the vastly increased cost 
of seed to acre, the new expenditm’e in fibre-extracting appliances and 
the extra labour involved, could all be justified by the much greater 
returns obtained. 

In testing these and many other such aspects of the proposed new misnccessfui 
departure, the experience gained in the past (very nearly futile) experi- 
inents would have to be carefully borne in mind and the shortcomings 
guarded against. These results will be found in the Dictionary (v., 10-35) 
and it will be seen that the idea of utilising the fibre of the linseed plant 
is by no means new, but that several persons have unsuccessfully tried 
to obtain a useful fibre from it. For example, we read that some years 
ago the late Mr. Savi of Mohesgunge in Eastern Bengal found the steins Bengal, 
of linseed too thin and woody to afiord fibre. Id Assam the Director of Assam. 
Agriculture, we are told, made some experiments in 1901 to ascertain if 
flax could be produced in that province. The plants grew well enough 
but were laid by heavy rain, and when taken up the fibre was found to 
be rotten. The following year better results were obtained, but the want 
of proper machinery, to separate the fibre, resulted in a report that denoted Macihinery. 
imperfect work rather than defective crop. In the report for 1904 it 
is stated that as the sowings had been made in spring, the crop had 
to ripen in July during the middle of the rains. It was accordingly 
contemplated to try an autumn sowing, notwithstanding the risk of 
frost. The report adds, “ By sowing the crop in autumn it may 
grow'- and ripen in dry weather and escape the baneful influence of the Baneful 
monsoon rains. 

Recent Experiments. — It may now be stated that the Bihar Planters’ Bihar. 
Association have recently taken interest in the possibility of flax-growing 
being usefully resorted to by the indigo planters as a supplementary crop. 

At a meeting of the Dundee Chamber of Commerce (Sept. 20, 1904) this Dundee 
subject was alluded to with much interest, and a reference made to a oommerco.^ 
committee having obtained an audience of His Majesty’s Secretary of State, 
with the express object of urging this matter as specially worthy of the 
attention of the Government of India. The samples procured from Bihar 
were pronounced such as to suit a large portion of the trade. It would iviore Hopofui. 
thus seem that within the past few years the question of flax-production 
alone, as well as of flax and linseed combined, have been once more 
engaging the attention of many persons, and it may he said that it will 
he a fortunate circumstance if a solution of the problem be at last found 
and a new and prosperous industry given to India, in continuation of 
the already long list of those that owe their existence or development 
to British commercial enterprise. It must never he forgotten, however, 
that linseed is at best a risky crop, and one that is resorted to by the 
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raiyai for rent-paying purposes, but only when necessity occurs and 
favourable conditions are likely to prevail. 

iiecent Eesuits. Since tbe above was penned there has come to hand a report of the 
experiments recently conducted in Bihar, written by Bernard Coventry 
{Axjn. Journ. hid,, i., pt. iii., 192-200). It would a|)pear that a few 
indigo concerns have experimented with flax during the past four years, 
and Coventry’s remarks are apparently the result of experience gained. 
The following extract may be accepted as conveying the chief facts 
" There is as much fibre in the plant grown in India as at home, namely, 
Average Yield, about 20 per Cent, of dried straw. The average yield of retted and 
dried straw at Dooriah from sowing at the rate of 2 maunds of 
seed, was 40 maunds per acre, and the percentage of fibre obtained 
from the straw was 15 per cent., or 6 maunds of fibre per acre. This 
Good mhrc. should have given 4|- maunds of good fibre and 1-| maunds of tow, that 
is to say, the proportion of good fibre to tow should have been as 
three to one, but in point of fact it ’was only half good fibre and half 
Moes tow.” “The flax from the first year’s experiments fetched £30 a ton, 

Ueaiisod. secoiid year £35, and this year it is expected to fetch £40 a ton, 

owing to its better quality. The price of tow was about £10 a ton. The 
cost of production, including cultivation, seed, manufacture, shipping, 
insurance, and other outlay expenditure, amounts to Ks. 62 per acre. 
Taking the 6 maunds of fibre to have sold at £25 a ton including tow, 
rroflt. equal to say Es. 13 per maund, we have a gross return of Rs. 78 per acre 

and, a profit of Es. 16.” 

Coventry contends accordingly that the cultivation of the plant has 
been accomplished successfully, hut concludes his report almost in the 
words used by Dr. Jameson in 1859, viz., “ All that is required to market 
a useful crop in India are some good instructors to show how the fibre 
is to be prepared and fitted for the market, and good seed and machinery,” 
Lastly, Coventry, like most other writers on this subject, adds, “ There 
^biems. separate but closely connected problems for investigation : first, 

the possibility of establishing a new industry for the growth of flax as a 
fibre crop for the production of high-grade fibre alone ; second, the possi- 
bility of introducing a system whereby fibre, probably of a lower quality, 
could be produced in combination with the existing large cultivation of 
linseed for oil-seeds.” Students of this subject will find the information 
furnished by Hanausek {Micro. Tech. Trod. (Winton and Barber, transl.), 
1907, 73-7) highly instructive. They should also consult the recent 
results by Finlow {Bcpt. E. Beng. and Assam,, 1906-7, app. ii.). 

Paper It has been often urged that, even if the separation of a fibre should 

Material. prove unremunerative, the stems might become of great value to the 

Exhausting paper-maker. But the crop is well known to be an exhausting one, and 
on that account is often barred by many leases, hence an effort should 
be made to overcome these objections by improvements in manuring. 
Fowls are known to fatten very rapidly if allowed to stray over linseed 
fields, and a certain percentage of linseed-cake is the world over recognised 
]?ooa Value. as one of the very best food materials for prolonging and improving the 
milk of GQWs, especially when butter manufacture is an important coii- 
Eotider. sideratiou. It has, in fact, been remarked that along the foot of the lower 

North-West Him-alaya, linseed is at times sown mainly as a cattle food 
for milch buffaloes — ^the oil being only a secondary consideration. In this 
connection, however, attention may be drawn to a brief note by Leather 
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(Cyanogenesis in Plants, in Agri. Journ. Ind.^ i., pt. iii., 225) on a poisonous Poisonous 
property at times possessed by tbe linseed plant. He mentions a case 
where cattle ate some immature linseed as fodder with the result that 
fifty-two died in a few hours. A specimen of the plant sent for examination 
contained a cyanogenetic glucoside, and yielded prussic acid when crushed 
in water. 

UNSBBD AND LINSBBD 0/L.— The seed obtained from the culti- 
vated L. usitatA.ssimtm% is known as Linseed, the oil expressed there- 
from is Linseed-oil, and the cake Linseed-cake. 


The object being to promote flowering, not to produce long, straight, 
fibre-yielding stems, the seed is sown much thinner than is generally the rwn sowing, 
case with European flax. The result of this special cultivation has been to 
develop several well-marked Races, all of which possess one characteristic — 
a much-branched stem. There are two readily recognised lands, namely 
a white-seeded and a red-seeded, and of each of these at least two grades wiufcoandiiea.i 
with either “ bold ” or “ small ” forms of the seed. The latter may be only 
a condition of defective cultivation or immaturity of crop, but commer- 
cially the bold seed is the form of greatest value. The subject of the 
cultivated races of linseed is, however, too imperfectly understood to allow 
of more being at present said regarding them than that many distinct 
forms exist. It would, therefore, be the most obvious course to pursue, 
in any attempt at new developments of the linseed traflic, to improve 
the stock by careful selection in the direction desired, rather than to at- selection, 
tempt the acclimatisation of exotic stocks. It is well known that the 
quality and yield of oil varies greatly in the seed of one country as 
compared with that of another. The white-seeded form has usually white-seedod 
white coloured flowers, the brown-seeded blue flowers. Moreover, the 
white seed has a thinner shell, and contains nearly 2 per cent, more oil 
than is the case with the red. These facts have led to many inquiries 
as to the white-seeded plant being grown separately and the seed 
sent into the market pure. The demand for such pure seed has never, 
however, been so large and constant, nor the hopes of increased price 
sufficiently encouraging, to tempt producers to give the attention to the 
subject that would be necessary. Moreover, it is said that the quality condition 
indicated is not constant. In other words, under altered conditions, the Constant, 
white-seeded plant may produce red seed and thus frustrate the produc- 
tion of a pure crop. \Cf. Leather, Effect of Change of Climate on Amount 
of Oil in Linseed, in Agri. Journ. Ind., 1906, i., pt. iv., 413-4.] 

Area under Linseed. — Very often linseed is grown as a mixed crop, Ai'ea. 
being sown along with other oil-seeds and the two reaped together and 
used in the production of well-known blends of oils. At other times 
linseed constitutes lines through or borders to other crops, so that the 
greatest difficulty often prevails in determining the. actual area under the 
crop. This is more especially the case in th^e United Provinces. But 
when grown mixed, the crop is all but universally intended for home 
markets, the crop grown for export bdng usually pure. 

To the Natives of India a drying oil is of no consequence since they do Drying oa. 
not require an oil with that property, hence the frequent admixture with 
mustard-oil seed, which greatly reduces the value of the produce from 
the standpoint of a drying oil. But such admi^ure is more often than Mixed oiis. 
not accidental, through produce being putpljase'd that was not intended 
for the foreign market. Voelcker {Im'prov, 1^, Agri., 1893, 285) discusses 
725 



I.INUM 

tjsiTATissiMUM THE LINSEED PLANT 

Iiinseed 


Adulteration 

Staadardised. 


Purity not 
Uciiianded. 


Official 

Boturns. 


Ohiof Areas. 


liriiniporlant 

Areas. 

Production. 

Bengal. 


Ploughing. 
Seed Bate. 

Seed. 

Alcld of Oil. 

Fodder. 

Trade. 

price. 


the afliilteratioii or admixture of linseed and says that it is usually pur- 
chased in Bombay on a basis of 94 per cent, purity, and elsewhere on a 
bavsis of 96. It is, therefore, hardly to the interest of the shipper to got 
absolutely pure seed, since nothing more is paid for it in Europe than that 
adulterated to the extent named. Voelcker adds that an attempt was 
made some years ago to buy upon the basis of “ absolute purity,” but this 
proved a dead letter, since there was no demand in the home market for 
pure linseed. 

During the past fifteen years the crop has fluctuated very greatly. 
Thus in 1891-2 it was 3,211,000 acres pure and 545,000 acres mixed ; in 
1895-6 it was 2,954,093 pure and 560,000 mixed ; in 1899-1900, 1,648,903 
pure and 409,000 mixed; in 1903-4, 3,609,079 pure and 592,000 mixed; 
in 1904-5, 3,747,400 pure and 647,000 mixed; in 1905-6, 2,700,400 pure 
and 567,000 mixed, while the Mnal Memorandum issued by fche Com- 
mercial Intelligence Department estimates the area for 1906-7 as 
3,028,200 pure and 633,000 mixed. Analysing the returns for the year 
1905-6, by way of illustration of the distribution of production, we 
learn that Assam had 55,709; Eastern Bengal 103,000 ; Bengal 726,500; 
Agra 185,034 ; Oudh 60,880 ; Bombay 139,623 ; Central Provinces 
812,068 ; Berar 96,703 acres, the balance on the total area being in 
Madras, Panjab, Eajputana and Central India, and lastly Burma. The 
highest of all the unimportant areas is usually Madras, which in 1905-6 
had 21,099 acres ; and Sind the lowest, with 3 acres under the crop. 

PRODUCTION.-— It may now be useful to devote a few pages to a 
series of notes on the linseed of the chief areas of Indian production : — ■ 

1. BENGAL (including Eastern Bengal). — As already indicated, Bengal, of all the 
provinces of India, has usually the largest extent of land under this crop, though 
in the year specially dealt with it had less than the Central Provinces. The 
districts of Bengal that had in 1905-6 the greatest acreage of linseed were 
Darbhanga, 138,500 ; Gaya, 80,000 ; Nadia, 49,000 ; Saran, 72,000; Champarun, 
66,300 ; Muzaffarpur, 41,200 ; Jessore, 29,900 ; Murshidabad, 29,100 ; Bardwan, 
22,500 ; Noakhali, 22,000 ; and Backerganj, 20,000 acres. It is thus a crop that 
may be spoken of as produced most abundantly within the indigo districts. At 
all events it is mainly grown, so far as Bengal is concerned, in Tirhut and Bihar. 
Mukerji (Handbook Ind Agri., 272-4) says it is believed to love well-drained heavy, 
loamy soils, especially if rich in lime, such as those often tinder mustard or til crops. 
It requires more or loss the same soil, in fact, as wheat and gram. The land 
should be prepared in September, and thorough and deep ploughing is desirable. 
Before the close of the monsoons the sowings are usually completed. The seed 
rate has been given as 8 to 12 lb. to the acre. If sown late, irrigation may bo 
necessary, but when the plant is in flower rainfall is injurious. The crop is 
harvested by the end of February or the beginning of March and the seed ex- 
tracted by flailing. Six to eight maunds of seed (say 500 to 700 lb.) is the average 
produce per acre. The straw is useless as fodder, and indeed it is even said 
that green plants eaten by cattle have been known to prove fatal. The seed 
is held to yield one-fourth of its weight of oil. The cake is regarded more 
valuable as food for milch cows than either rai or tori cakes, though the butter is 
said to be softer than that obtained where mustard- or cotton-seed cake has been 
given to the cows. Basu speaks of the straw of linseed being reduced to hhma 
and given to cattle in mixtures with the bbusa of wheat, barley, gram, lentils, 
etc. It is considered as heating, and therefore seldom given to animals by itself. 
The crop is sometimes barren and thus becomes a dead loss to the cultivators. 

Trade in Bengal (see p. 728). — In the Annual Report on the Maritime Trade 
of Bengal (1904-6, 24) it is stated that “the quantity shipjied rose by 26-7 per cent, 
and was the highest on record, the year 1898-9 coming next, but the value ad- 
vanced by 0-6 per cent, only. In May, 1903, the price of linseed in Calcutta was 
Bs. 6-0-6 per maund ; while in May, 1904, it was Rs. 3-10. The world’s pro- 
duction in the year 1904 was enormous and in April the home price fell to 29a. per 
quarter, a figure not ap]proached since July, 1896, when the price was 28s. 6d. 
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The a,verag6 price for 1904 was 33«. as compared with 39s. in 1903. There was an 
extremely large crop in Argentina, and the United Kingdom imported even more 
from that country than from British , India. The United Kingdom took 55-5 Shares of 
per cent, of the quantity sliipped from Calcutta, and Germany 33 -7 per cent. Ex- ■Exports, 
ports to the United States, which did not exist in the previous year, totalled 
00,047 cwt.” “ In the United Provinces the outturn of pure linseed during the 
year was 26-3 per cent, better than the season before, and in Bengal the improve- 
ment was _5’7 per cent., or 41*4 per cent, above the ten years’ average.” [Of. 

Basil, Agri. Lohardaga, 1890, pt. ii., 35 ; Banerjei, Agri. Cuttack, 1893, 89.] 

2. CENTRAL PROVJNCBS AND BBRAR. — Judged of by the area devoted tp the C. Prov. 
crop, these provinces are undoubtedly the second most important centres of produc- and Berar. 
tion, and are usuallj?’ just under the Bengal area. In 1905-6 the Central Provinces 

had 812,068 acres devoted to linseed and Berar had 96,703, or close on a million 
acres between them, A slight increase of these areas would have to be made 
to cover the mixed cultivations of linseed and wheat or linseed and gram, etc., 
which expressed as pure linseed usually represents a cultivation of say 30,000 
acres. The districts enumerated in sequence of linseed acreage were in the oMef 
Central Provinces : — Ilaipur, 181,699 ; Bilaspur, 109,993 ; Nagpur, 66,980 ; Districts. 
Wardha, 61,212 ; Bhandara, 68,950; Chanda, 82,533; Jabbalpur, 43,913; 

Balaghat, 28,358 ; Saugor, 23,970 ; and Damoh, 22,082. In Berar Wun, 

46,129 ; Buldana, 19,563; Akola, 15,097; and Amraoti, 11,317. The balance 
in both instances on the total areas given is made up by districts with smaller 
acreages than those shown. 

Sir J. B. Puller, in a Report on the Outturn of Crops (1894, 20-2), furnishes Outturn, 
many useful particulars regarding linseed. “Thirty years ago,” he says, “the 
production of linseed was relatively very small. It is now one of the principal 
of agricultural resources of the Provinces, and crop statistics indicate that the 
area is still extending. But there is reason to believe that the land rapidly 
becomes linseed-sick, when it requires a long period of rotation.” “ By far the 
most important producing tracts are the Nagpur and Chattisgarh plains. In 
the former it is almost entirely a single crop. In the latter it is of most im- 
portance as an after crop, though its growth as a single crop is by no means 
insignificant.” “ The crop would be exceedingly profitable were it not very 
precarious. Iir a good year it gives a larger return than wheat with a far smaller Prooarioua. 
outlay on seed and cultivatioir. But the plants are very sensitive to damp when 
in flower, and a few days’ cloudy weather at this, time will prevent the seed from 
setting and bring a promising crop to a disappointing harvest. Rust also causes Rust, 
great damage.” The late Dr. Barclay {Agri. Ledg., 1895, No. 20, 267-70, 

351-2) devoted much attention to the study of that fungal parasite. While 
by no means confined to the Central Provinces and Berar, it has been specially 
studied in connection with these provinces, and a reference to the available in- 
formation may therefore be given in this place. 

The methods of cultivation and all other details are precisely similar m the 
Central Provinces to those already described under Bengal and Bombay, and 
need not therefore be here repeated. Subsequent years to those discussed by 
Sir James Fuller have manifested an even greater expansion, though severe 
fluctuations and heavy losses through failure of crops were also recorded. 

About 5 per cent, of the total cropped area in the Central Provinces is ordi- Relative Area, 
narily under linseed. It cannot be grown more frequently than once in five or 
six years but it has this advantage, that when wheat and gram give bad returns, wheat 
linseed, in such seasons, is usually successful, and thus may save the cultivator’s versus 
position. When cotton or juar fail, the land may be suddenly thrown under Einseed. 
linseed and a good crop obtained. When grown as a sole crop, linseed is ordi- 
narily sown earlier than wheat, and tliis is sometimes in its favour. But a large 
part of the linseed produced is sown as a second crop foUowing rice, and is thus 
much later. An early cessation of the monsoon would thus injuriously affect 
■the late crop. .. 

Trade in Central Provinces. — ^The bulk of the production in these provinces 
is conveyed by train to Bombay, but a fair amount is imported from Bajputana tq Bombay, 
and Central India. 

3. UNITED PROVINCES. — The two provinces of Agra and Oudh viewed together Agra and 
undoubtedly take the tliird position in the Indian production of linseed. During Oudh. 

1905-6 the area in the former came to 186,034 acres and in the latter to 60,880 

acres, or a total of 245,914 acres. And to indicate the distribution the follow- 
ing figures of the district areas may be . recorded. In Agra Province ; — 
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Goraldipur, 60,331; Basti, : 22, 144 ; Allahabad, 8,803; Mirzapiir, 22,581; 
Hamirpnr, 40,959 ; Banda, 2,457 ; Jalatm, 6,379; all other districts with 
lesser areas. In Oudh Province :—Gonda, 33,175; Bahraich, 17,120; Sitapnr, 
3,007 ; and Kheri, 2,299 ; aU others much smaller areas. 

The system of cultivation pursued in these provinces, and the results ob- 
tained, have been so fully dealt with in the Field and Garden Grops and in the 
Dictionary, that it is hardly desirable to republish a general statement. The 
remarks that follow may therefore be regarded as useful particulars gleaned 
from various sources with a view to supplement what has already been said. 
In the Gazetteer for Bareilly, linseed is described as one of the minor staples 
that is always sown broadcast, and nearly always as the second (dosahi) crop 
of the year. Of Moradabad it is said that when the rice is cut, advantage is 
taken of any moisture left in the soil to scratch the ground hastily with the 
plough and throw a mixture of gram, linseed and barley into it and leave these 
to take their chance. These are, however, rather exceptional than typical districts 
in linseed production. Sir. W. H. Moreland, the Director of Agriculture, in his 
annual forecasts and final reports of the linseed and rape crops of these pro- 
vinces has for some years past furnished a most useful review of the facts of 
interest and value. In the report for 1903-4, he observes that linseed is gener- 
ally sown after the autumn crop. Excessive moisture at the sowing season 
would appear to be injurious, but rain in December and January is necessary, 
and if delayed till February the crop is not much benefited. 

Trade with the United Provinces. — ^The exports shown in the rail and river- 
borne traffic of these provinces go almost exclusively to the port of Calcutta. 
These, in fact, constitute about one-third of the total Calcutta supply, the re- 
maining two-thirds coming almost entirely from Bengal. The total amount 
of linseed shown in the returns of internal trade of India came in 1904-6 to 
12,051,607 cwt., of which Calcutta took 6,916,008 and Bombay 4,661,058 owt, 
Hence the two towns named drain practically the entire amount of linseed 
that is annually produced and in the proportions shown. But in 1906-7 the 
quantity produced fell to 4,859,773, of which Calcutta took 2,666,604 and Bombay 
1,986,063 cwt. 

4. BOMBAY AND SIND. — In the Western Presidency linseed can hardly be 
regarded as a very important crop. It, in fact, has liitherto held the fourth, 
if not the fifth, position among the Indian provinces, with, in 1904-6, 623,968, 
and in 1905-6, 139,623. That area was distributed as follows in 1905-6: — 
Nasik, 24,116; Bijapur, 44,662; Khandesh, 16,333 ; Sholapur, 21,727; 
Dharwar, 14,013; and Ahmednagar, 12,645 ; all othex's with less than 6,000 
acres. But the figures for the years 1903-4 and 1904-5 were in nearly every 
instance double what might be called the normal area in the districts 
named. The total for the Presidency, in other words, showed in 1903-4 an 
expansion on the area during 1902-3 of 108 per cent., and on that of five years 
previously of 149. Mollison {TexibooJc Ind. Agri., iii., 94-8) furnishes an account 
of a practical nature regarding this crop in Western India. The following may 
be given as an abstract of his views : — ^Wlien grown for linseed (as in India), 
the seed rate is much lower than when grown (as in Europe) for fibre. In 
India, a mature crop stands 18 to 24 inches high. The stems rise from the 
ground some distance, and then branch freely. A linseed crop in flower is, 
during December- January, a noticeable feature of the black-soil districts, 
particularly in Khandesh — the common variety with a rich mahogany-brown 
coloured seed ; but a creamy-white variety is sparingly grown in the Bombay 
Presidency, and to a considerable extent in the Central Provinces. The dry 
crop rahi areas under linseed, wheat, gram and jtiar are more or less inter- 
changeable, depending on the character of the monsoon season, and particularly 
on the late rainfall. 

From the district areas ^ven above, it will be seen that the Bombay linseed 
supply comes mainly from the Deccan and Karn^tak, very little being grown 
in Gujarat and none at all in the Konkan. It is raised in the rabi season only, 
and on deep moisture-holding black soil, and on such land is rotated chiefly 
with wheat, gram or safflower, and sometimes rabi juar. The best linseed 
soil is probably the deep black-soil belt on each side of the Tapti in Khandesh. 
Linseed is the sole crop of its year. The tillage should be completed by the 
end of September, and the seed drilled in October at the rate of 10 to 12 lb. to 
the acre, in rows a foot apart. But the land should be so thoroughly harrowed 
that weeding may not be necessary, since interculture is usually harmful. The 
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crop is in good seasons ripe by February, and is reaped with a sickle near the ground 
or uprooted. It is then carried to the tlireshing-floor and dried, whexi the seeds 
readily separate, and are winnowed in the usual way. A full crop may be 600 lb. 
to the acre, bxit it is precarious, and often may yield much less. Linseed may 
therefore, be considered a delicate crop, which in favourable seasons only is 
grown with particular success. 

Trade in Bombay. — The port town of Bombay drains its supplies from the Supplies 
Nizam’s Territory, Bombay, the Central Provinces and Berar, Rajputana and 
Central India, the United Provinces of Agra and Oudh, the Panjab, and Madras. 

In the returns of traffic carried by rail and river, it is shown that the town of 

Bombay received in 1904-5, 4,561,058 cwt. ; in 1905-6, 2,586,494 cwt. ; and in 

1906-7, 1,936,053 cwt. The most important contributing single centre is the Chief Centre. 

Nizani’s Territory. From these supplies are, of course, drawn the Bombay 

exports to foreign countries, and it is thus instructive to note that one-half 

comes from the Nizam’s Territory — a region very different from that from 

which Calcutta drains its supplies. 

5. PANJAB. — Since the time that Baden-Powell wrote his Panjab Products Panjab. 

(i., 497-500, 622-5) and Stewart published his Panjab Plants, a considerable 
expansion of the area of linseed seenas to have taken place. Still, the total area 

in 1905-6 was only 31,293 acres, the bulk being in Kangra, 12,580 acres ; Gurdas- Chief 
pur, 4,039; Sialkot, 3,624; Ambala, 1,575; Hoshiarpur, 1,927; Gujrat, 1,579; bistriots. 
and Jhelum, 1,309. In Kashmir there is also a fair area, the plant being 
cultivated up to about 6,000 feet above the sea (Lawrence, Assess. Bept., 1890, 

18). The imports into the Panjab of linseed obtained from Kashmir is an im- Kashmir, 
portant item in the Trans-frontier trade, and one of increasing value. In 1898-9, 
these imports were 20,423 cwt., valued at Rs, 88,952 ; in 1901-2, they had be- 
come 223,642 cwt., valued at Rs. 15,52,993 ; and in 1903-4 stood at 50,502 cwt., 
valued at Rs. 3,35,136 ; but in 1906-7 fell to 6,083 cwt., Rs. 41,189. In 1860-3 
a company carried out fairly extensive experiments at Sialkot in order to as- 
certain if flax could be there produced ; they were apparently unsuccessful, 
for the plant presently grown in that district is entirely for linseed. In Kangra Kangra. 
the seed is thrown among the stubble after cutting the rice and springs up 
without any special cultivation ; it is thus a second or supplementary 
crop. 

6. HYDERABAD, CENTRAL INDIA AND RAJPUTANA.— It is unfortimate that Hyderabad, 
particulars cannot be ascertained regarding the production in the Native States, 

since one or two of these, more especially Hyderabad, are important centres 
of production. The only sort of conception that can be obtained regarding 
this, is by a study of the railborne traffic. During the year 1904-5 the Nizam’s 
Territory exported 1,226,202 cwt., and in 1906-7, 860,037 cwt. ; Rajputana and 
Central India, 951,460 and 182,170 cwt. in the same years ; these amounts, 
going to Bombay, constituted fully one-half of the Bombay supply. 

7. MADRAS, AND BURMA. — ^These provinces take so small a share Madras, 

in the Indian linseed traffic that they can be neglected without serious con- 
sequences. The reports from the province of Eastern Bengal and Assam were 

in 1904-5, 85,746 cwt., and in 1906-7 only 46,893 cwt. ; of Madras still less, 
namely 60,171 and 31,269 cwt. 

INDIAN TRADE IN LINSEED AND LINSEED OIL.— In tlie pro- 
vincial paragraphs above, mention will be found to have been made of 
the extent of cultivation and the supply of linseed obtained from the 
chief producing provinces. It is not necessary to repeat these state- 
ments, but a good starting-point in a study of the total linseed trade 
of India is naturally to be had in the figures of Poreigust Trade. 

British Gift to Indian Cultivators. — Foreign Exports. — Eoyle in- Fii’st 
forms us that the first mention of the Exports of linseed from India Exports, 
occurs in 1832, when 3 cvrt. were recorded. The very next year the Iramactions, 
exports were 1,583 cwfc. ; in 1839, 120,922 cwt. ; and in 1850, 

660,452 cwt. In 1860-1 the exports from India were 550,700 cwt., 
valued at Bs. 1,25,57,790 ; in 1880-1, 6,997,172 cwt., valued at 
Es. 3,69,81,266 ; in 1900-1, 5,060,189 cwt., valued at Es. 4,46,60,096 ; in 
1903-4, 8,616,356 cwt., valued at Es. 6,74,4rl,762 ; and in 1904-6 they 
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attained tlieir highest record, namely 11,182,009 owt., valued at 
Rs. 6,32,87,256, but sank in 1905-6 to 5,788,860 cwt., valued at 
Rs. 4,11,55,398, and in 1906-7 still further to 4,378,826 cwt., valued 
at Rs. 3,25,98,578. The linseed consumed in India represents only 
about 5 per cent, of the production, hence it is not far from correct 
when it is affirmed that the traffic as known to us to-day is entirely 
a consequence of the British administration — -a gift to the agricultiuu 
of India which covers an area of land, profitably utilised, of approxi- 
mately four million acres, aiid gives a production of half a million tons of 
oil-seeds, which represents a contribution to the earnings of the farmers 
of three and a half million pounds sterling. Moreover, it is a crop 
that may be used as a safet 5 !'-valve, and be increased or decreased accord- 
ing to the owner’s advantage. In other words, land is thereby profitably 
cultivated, in excess of ordinary food necessities, which may be thrown 
under food crops as occasion arises. But for these very reasons, the traffic 
is subject to the greatest possible variations. Production depends greatly 
on local necessities of food, the prices ruling in Europe for linseed, and 
the relative values of linseed and cotton for the time being. The Argentine 
Republic has within recent years become India’s most formidable rival. 

Out of the total exports in 1904-5, India’s record year (total 11,182,009 
cwt.), 3,885,776 cwt. were consigned to Great Britain ; 2,746,965 cwt. 
to Germany; 1,889,846 cwt. to France ; 1,173,647 cwt, to Holland ; and 
673,874 cwt. to Italy. 

Linseed, like wheat, is very readily influenced by the vicissitudes of 
bad seasons, caused either by drought or blight. But so important a 
position has the Indian supply secured in the markets of the world, that 
when the quantity decreases the price, as a rule, rises, thus compensating 
the producer. But perhaps the most instructive lesson to be learned 
from the study of the areas of production of linseed, in relation to the 
returns of foreign exports, is the circumstance that while linseed holds 
the third position in area, the value and quantity of the seed exported 
from India are usually very nearly the values and quantities of all the other 
oil-seeds taken together. And from this standpoint alone, therefore, is 
derived a fairly tangible conception of the consumption of oils and oil- 
seeds within India itself, and full confirmation obtained of the statement 
already made that linseed is grown primarily for the purpose of export : 
it is a rent-paying crop. 


Internal Trade . — The returns published officially regarding the move- 
ments of linseed by road, rail and river afiord the only really definite 
conception of production and sale that can be learned. The traffic regis- 
tered as carried by these routes during the five years ending 1906-7 were, 
1902-3, 5,922,967 cwt. ; 1903-4, 8,884,004 cwt. ; 1904-5, 12,051,507 cwt. ; 
1905-6, 5,278,659 cwt. ; and 1906-7, 4,859,773 cwt. Analysing the 
record year (1904-5), the total shown under foreign exports (disregarding 
for the moment the traffic in the oil) came to 11,182,009 cwt., or say half 
Iiocal a million cwt. less than the deliveries registered by the railways at the port 

Consump- towns-— and that surplus may, therefore, be taken as the amount used up 
tion. gj. forward into next year’s stock. A certain 

discrepancy has, however, to be accepted, due to imperfections in the 
returns and unavoidable duplications. Still, it can fairly be said that the 
Three Separate figures Compiled by One department (Railways) provide the exact quantity 
Ecturns. showii by aiiothet (Foreign Exports), and a third line of reasoning might 
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1)6 used to confirm fiotli, namely tlie area of cultivation expressed to tlic 
accepted average yield. Yiewed from any and every stajidpoint, wo 
learn that the linseed of India is grown purely and simply in obedience 
to a foreign demand. As already mentioned, the exports from Calcutta 
arc drawn from the province of Bengal (two-thirds) and from the United 
Provinces (the remainder) ; Assam and the Central Provinces contributing 
between them only about 120,000 owt., out of a total Calcutta supply of 
close on 7,000,000 owt. The exports from Bombay, on the other hand, 
arc drawn from the Nizam’s Territory, Rajputana and Central India, the 
Central Provinces and Berar, and lastly the Bombay Presidency itself, 
and in the order named. Of the producing provinces (judged of from 
the railway returns), Bengal heads the hst, and is followed by the United 
Provinces (a good second) ; by the Nizam’s Territory (an indifferent 
third) ; by the Central Provinces and Berar (a very poor fourth) ; then 
Rajputana and Central India ; Bombay ; next Assam ; and, last of all, 
Madras. Karachi exports a small amount of Panjab linseed. Seeing 
that the Central Provinces have so large an area under the crop, their 
position as fourth in exports is a little difficult to understand. The ex- 
planation is perhaps that the area is shown larger than it should be owing 
to mixed cultivation being estimated as pure. 

Linseed Oil and Oil Mills . — It cannot be ascertained how many of 
the 99 oil mills, reported to be at work in India, are concerned in the 
linseed traffic proper. Only one appears to deal exclusively in linseed, 
namely the Gourepore Company, Ltd., near Calcutta. Their oils and 
oilcakes are noted all over India. The mill, moreover, produces both 
boiled and unboiled oils. The exports of linseed oil from India are not 
very important, nor do they appear to be increasing; in fact, judged 
of by the returns from 1899-1900 to 1906-7, they have, if anything, 
been decreasing. In 1899-1900 they were 248,479 gallons, valued at 
Rs. 4,20,167; in 1903-4, 137,952 gallons, valued at Rs. 3,61,654 ; in 
1905-6, 186,682 gallons, valued at Rs. 4,57,983 ; and in 1906-7, 114,205 
gallons, valued at Rs. 2,18,926. Nearly the whole of these exports go 
from Bengal, and thus to a large extent doubtless embrace the Gourepore 
Company’s transactions. It is also noteworthy that the major portion 
goes to Australia and New Zealand. As already mentioned (p. 726) 
the cake is valued as an article of cattle food when not adulterated with 
mustard (see pp. 184, 770, 817). 

[Gf . HTirsfi, Lubricants, Oils, etc., 1896, 155 ; Andes, Veget. Oils and Fats, 1897, 
39 ; Livache and McIntosh, Jlfanw/. of Varnishes, Oils, etc., 226-46, 251-302; 
Allen, Oomm. Anal., 1899, 12, 94- ; Pereival, Comm. Bot., 1900, 163 ; A. Watt, 
Art of Soap-mahing, 1901, 28, 130 ; Blyth, Food Compos, and Anal., 1903, 284-5 ; 
Wright and Mitchell, Oils, Fats, Waxes, etc,, 1903, 39, 178 ; Sabin, Ind. and 
Art Tech, of Paints and Varnishes, 1905, 39-68.'] 

LIVE STOCK OP INDIA. — This very large and important sub- 
ject may be discussed under the following sections : Oxen and Buffaloes ; 
Sheep and Goats ; Horses, Donkeys, Mules, Camels ; and Pigs. 

An analysis of the returns of Live Stock in India during 1905-6 mani- 
fests the existence of approximately 198 million head of cattle (cows, 
bulls, bullocks, bufialoes, sheep, goats, horses, mules, donkeys, camels, etc.). 
The actual figures are 30 million bulls and bullocks, 22 million cows; 
13 milhon buffaloes ; 26 million young stock ; 18 million sheep ; 25 
million goats ; 2| million horses, donkeys, mules ; and 393^308 camels. The 
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live stock of Bengal is not recorded, but, since its population is twice 
tliat of Madras, it may be assumed to possess double the returned 
live stock of all sorts met with in the Southern Presidency, viz. 
61 million. This gives the 198 millions (above mentioned) as the total 
live stock, in place of the ofi&oinal figure of 137 millions (exclusive of Bengal). 
But to that total has also to be added the 15 millions shown as owned by 
the Native States. In fact 30 millions would not over-state the live stock 
of these States, making a grand total for India of over 228 million 
cattle of all kinds. 

Some such estimate seems essential to allow of comparison with the 
trade returns, which include Bengal and the Native States. Thus, fox 
example, the term “hides” may be taken to mean undressed skins of 
full-grown bovine animals, and “ skins ” those of calves, sheep and 
goats. For the five years ending 1903-4 the average number of hides 
(raw and dressed) exported from India came to 12| millions, and of skins 
37 millions ; these collectively would, therefore, show 23 per cent, on the 
estimated total live stock of all India for the period in question. But the 
exports by themselves take no cognisance of the numbers of hides and 
skins used up by the indigenous leather industries of India itself, nor of 
the numbers of animals that die or are killed and the skins, for various 
reasons, entirely lost. Were a figure to be given for the annual death- 
rate (from all causes) of the cattle, sheep and goats of India, it is probable 
that it would be something nearer 70 to 80 rather than the 50 millions 
indicated by the returns of foreign trade specially dealt with above. For 
further particulars see the article Hides and Skins (pp. 632-9). 

/. TUB OXEN, BUFFALOES, ETC., OF INDIA. 

The following is a list of the chief Bovine animals of India that fall 
into this group : — 

Bos Indicus, Linn. ; Blanford, Fa. Br. Ind. (Mammalia), 483-4 ; Molliaon, 
Textbook Ind. Agri., 1901, ii., 63-139 ; Meagher and Vaughan, Dairy Farming 
in India, 1904, 41-7. The Zebu or Humped Ox, hail, gai, gau, dlvdr (cattle), 
dhiir danger (homed cattle), dudhar (milch cow), etc. 

The Indian animal differs from the tame ox of Europe and North Asia in 
structure, general coloration, voice and habit. Its origin is unloiown, but ac- 
cording to Blyth it was probably African. No ancestral form has as yet been 
discovered among the Indian fossil bovines. Htunped cattle have, however, 
often been reported to have run wild in India. All the breeds of tho Indian ox 
are held sacred by the Hindus and are, therefore, neither Icilled nor their flesh 
eaten by a large portion of the people. On the other hand, the tending on cattle 
is regarded as a highly honourable position, and hence also milk, butter, cheese, 
etc., are largely consumed by all classes of the community. Below will be found a 
brief sketch of some of the leading breeds of oxen. 

B. bubalus, Linn. ; Blanford, l.c. 491-3 ; Mollison, l.c, ii., 140-66 ; Meagher 
and Vaughan, l.c. 47-51, 66 ; Note on Export of Buffalos to Australia, Bev. and 
Agri. Dept. Ind., 1886. The Buffalo, arna, mang, mains, hhains, Mr hiar, ger a 
erumi, moh, siloi, miaip, iroi, kywai, pana, Tcarbo, etc. 

Tame buffaloes are found all over the plains and lower hills of India. They 
are repeatedly mentioned in the Institutes of Manu (xi., 69), so that they have 
been Imown from the earliest historic times. They are semi-aquatic animals, 
and accordingly most abundant in humid localities. Are large, massive, 
and clumsy creatures, with exceptionally short thick legs and conspicuous hoofs. 
The horns are thick, flat, curved or straight, and marked with rings mdi- 
cative of age. The muzzle is large, remarkably square, and the head carried 
very low. A truly wild buffalo is fairly abundant in India (except in the 
Southern and Western Provinces), especially in low-lying swampy land 
covered with tall grass. Pew domestic animals have, in fact, changed less 
than the buffalo. VTiile it will not breed with the ox, the tame buffalo-cow 
will pah- readily with the wild buffalo-bull, the stock being thereby improved, 

732 



WILD SPECIES 


LIVE STOCK 

Gattle-b reeding 


I'lxey are poweffnl draught animals, and the milk is exceptionally rich in 
butter-fat. 

B. grunniens, Unn. ; Blanford, l.c. 490 ; Turner, Acc. Bmh. to Tibet, 1800, 
186, t. X. (from a picture belonging to Warren Hastings) ,■ Vigne, Trawls, etc., 
1842, ii., 277 ; Hoffmeister, Travels in Goni. Ind., 1848, 362, 374. The Yak or 
Grunting Ox, dongr, hrong-dong, han-chowr (the wild): yak, pegu, chour-gau, 
kotass (the domestic animal). 

In its wild state it inhabits the coldest and most desolate tracts of the 
Himalaya— being found at a greater elevation than any other mammal. It is 
dark brown, almost black, with the exception of the muzzle, head and neck, 
which are often grey. In domestication it becomes smaller and variable in 
colour, being often pure white or piebald. Mention is made of the qatas or 
“ Tibetan yak ” in the Ain-i-Akhari (1590, Jarrett, transl., iii,, 121). It is kept 
by the Tibetans and various other tribes that inhabit the higher regions, on ac- 
count of its being a sure-footed pack animal. The flesh is said to be rich, juicy 
and delicately flavoured. The rmlk is exceptionally rich (considerably richer 
than that of the cow), and much of the food of the people consists of curd either 
fresh or dried and powdered into a Idnd of meal. The wliite tails constitute the 
chowris (fly-flaps) sold all over India. The hair is woven into cloth and ropes. 
In fact the wealth of the people of Eastern Tibet consists in their flocks of yaks. 
The horns are made into cups and other objects of domestic use and ornament. 
Bixt the yak breeds freely with domestic cattle. One was sent to England by 
Warren Hastings, which lived for some years and became the sire of many cross- 
bred calves, only one of which lived and was successfully crossed by an Indian 
bull. A cross is common on the North-A¥est Himalaya and is known as the dhzo, 
zoho, etc. ; it is fertile and in some localities preferred to the pure yak. 

Other Species. — Three other animals belonging to this genus may be here men- 
tioned, but, as scarcely of economic value, need only be exhibited very briefly : — 

(а) B. frontalis, Lamb, ; Blanford, l.c. 487-9 ; the Mithan or G-ayal of Assam, 
Manipur, Naga hills, Chittagong and Burma. Said to be partly domesticated 
by the Kukis. 

(б) B. gaurus, flam ; Blanford, l.c. 484-7 ; the Qaur or Indian Bison of the hilly 
forests of the Indian Peninsula, Assam, Burma and the Malay Peninsula, as- 
cending to altitudes of about 6,000 feet. It has occasionally been tamed by the 
people on the hill tracts between Assam and Burma, but has never, strictly 
spealdng, been domesticated. The horns are in great demand for ornamental 
work. iSee Horn, p. 646.) 

(c) B. sondaicus, Muller & Sehhy.s Blanford, l.c. 489-90. The Banting, 
found in Bmnia and the Malay Peninsula, Borneo, Java and Bali. It has 
been more or less domesticated in Java and perhaps elsewhere, 

CATTLE AND- CATTLB-BRBBDINQ.— In Europe cattle may be 
said to be reared for milk and meat, but in India their chief value 
is as beasts of burden. Horses are all but unknown in Indian 
agriculture, the bullock being very nearly exclusively used for tillage 
and transport. Occasionally camels are so employed and buffaloes are 
highly valued for their milk, though they are too slow to be much in 
demand for agricultural operations. 

There are many breeds of indigenous cattle. ISTearly all the pure 
stocks are of one colour — white or grey. In areas where little attention 
is paid to the subject, mixed colours or piebald cattle are not infrequent. 
Except in the north-east of Madras, all Indian cattle are horned. The 
hump is prominent, and more highly developed in some breeds. 
Bullocks which are suited for slow and heavy work have usually 
massive heads, long pendulous ears, thick short necks, coarse leg-bones, 
big feet, much loose sMn on the neck, dewlap and sheath, and no particular 
droop in the hind quarters. Those beat suited for quick work have 
clean heads, fiery tempers, short erect ears, thin necks, compact rounded 
bodies, small hard feet, a very decided droop in the hind quarters, and 
little or no loose skin on the heck, dewlap and sheath. Indian oxen, it 
may thus be observed, are distinguished eoUeotively from the breeds of 
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Europe by the hump on the shoulders, by the deep undulating dewlap, 
and by the short ^unt in place of the ringing bellow of the European 
ox {Imp. Gaz., iii., 77-89). Many European travellers in India 
allude to the " hump ” as a special feature of the provisions (beef) 
procurable in India. Thus Terry {Voy. E. I nd., 1Q22 (ed. 1777), 
89-90) says the “ beeves ” differ from ours in being smaller and in 
having “ each of them a great bunch of grisly flesh which grows upon the 
meeting of their shoulders.” He then adds that the flesh is very sweet 
and tender. 

There are few subjects in which India is so very backward as those 
of Cattle-breeding and Dairy Farming, hence the available literature 
is comparatively insignificant and defective when judged of in the 
light of their importance. This is the more surprising since, with a large 
proportion of the people of India, the cow is the most sacred of all 
animals. In the Ain-i-Alchari (1590) special mention is made of the 
veneration in which it is held. Linschoten {Voy. E. Ind., 1598, i,, 257, 
300), Bernier {Travels, 1656-68, in Constable, Or. Misc., i., 326-7), Tavernier 
{Travels Ind., 1676 (ed. Ball), ii,, 217), and many other European travellers 
in India, dwell on the sacred character of the Indian cow. It might 
naturally, therefore, have been expected that the cow, and some at least 
of the products it affords, would have existed in even a higher or more 
fully developed condition than is the case in most other countries. 

While there are certain Indian breeds of cattle that compare favourably 
with those of other parts of the world, most are inferior in size and strength 
as well as in quantity of meat and milk which they provide. The breeds 
vary directly with the soil, climate and food of the countries in which they 
live. For example, in deltaic tracts the oxen are inferior but the buffaloes 
superior. Meagher and Vaughan very rightly observe : — “ The great 
variations in the Indian climate largely affect the milk yield of cattle 
imported from foreign districts. Hansi-Hissar cows will not prove as 
satisfactory say in Jabbalpur, as they will in Delhi or Meerut, and this 
should be borne in mind before condemning the Hansi-Hissar breed. It 
appears to be a fact that the further they travel east or south (i.e. the 
damper the climate becomes), the more certain is the decrease in the 
yield.” Climate, soil and available food in fact influence so rapidly the 
breeds of cattle that it becomes undesirable to extend schemes of im- 
provement very much beyond selection from existing stock within each 
area. Indeed for the plains of Lower India, crosses of foreign strains, 
more especially from Europe, have proved highly unsatisfactory. The 
chief difficulty is to overcome the opposition that exists in transferring, 
without loss of special merit, the stoclcs even of one part of India to another. 
If the intention be to improve, as heavy draught animals, the breeds of the 
Panjdb, Gujarat and Mysore afford ample material : if the desire be for 
swiftness, the trotting bullocks of the Central Provinces and of South 
India {gainis) are unsurpassed anywhere : and, if milch-cows be sought, 
tliere are several famed breeds, such as the Nellore or Ongole and the 
Gir of Kathiawar and the Hansi-Hissar of the Panjab. In the A.in-i- 
Ahlari (Blochmann, transL, 149) special mention is made of the Gujarat 
breed of cattle and of the small swift-footed gainis. This is curiously 
oonfamed.hjE^\plaEitGh(mPurchas'' Pilgrimes, 1625, iL, 1733), who, while 
telling of his visit to the Emperor Akbar in 1585, specially mentions the 
carved and gilded carts of Agra and Fatehpur drawn by “ two little bulls 
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about the bignesse of our great Dogs in England.” [Cf. Tavernier, 

Lo. 44 ; Terry, Lc, 144-5, 187.] 

But, excepting at tbe homesteads of the wealthy or at the experimental xo T-rirnin 
farms owned by Government, special selection of stock or the rearing 
of healthy, well-formed bulls for service purposes is practically unknown 
from one end of India to the other. The story told by Abul Eazl of the 
“ Cow Stalls ” kept by the Emperor Akbar reads more like a proclamation 
of the pageant of the all- wise and good Emperor than a statement of his 
efforts towards the improvement of the cattle of India. The Amrit Mahal 
breed is said to have been introduced into Mysore and specially developed 
by Haider Ali for military purposes. But history tells of no BQndu Prince 
who devoted anything like the attention Akbar bestowed on this most 
important subject. 

Indian agriculture has for centuries been and is to-day essentially Traaitiouai 
a peasant industry. It is in the hands of persons who have the traditional 
knowledge of their ancestors to guide them, but absolutely no capital 
beyond that absorbed in daily necessities. Each person, as a rule, keeps nun Xegiputed. 
but two or three cows, and cannot afford to keep a bull. And more- 
over, since the male offspring are not generally emasculated until 
they are three years old, the cows are served by immature and as often 
as not diseased, degenerated or otherwise undesirable males. Improve- 
ment of the breed under these conditions is naturally very difficult. For 
some years past, however, the Government of India have recognised the 
obligation of initiating a reform, and with this in view have had superior 
bulls reared at special farms (such as those of Hissar, Oharodi, Pusa, etc.) 
and presented to districts where it was desired to improve the local breed 
of cattle. Voelcker alludes approvingly to this action, and urges that the 
satisfactory results attained should be pushed forward until the remotest 
corners of the Empire have been reached. So also the Government have 
aided very greatly by encouraging Ideal fairs and cattle shows, by awarding 
special prizes on the verdict of high expert officials who have been deputed 
to visit the shows for that purpose. But it is well known that half-bred Crosses, 
cattle contract rinderpest and other common diseases in a most virulent 
form and rarely recover under treatment, while many indigenous breeds 
are comparatively immune. This has accordingly led to belief that the 
best results are likely to be obtained by breeding strictly within carefully 
selected and special local stocks, not promiscuous inter-breeding of all 
races. 

(A) Chief Breeds of Indian Buffaloes. — The breeds of buffaloes have Breeds of ^ 
not as yet been critically studied. Until this has been done, little more Buffaloes, 
can be accomplished here than to indicate those most frequently spoken Early European 
of. Terry gives a curious reference (Foy. Im?., 1622 (abrid. ed. Havers), 

1665, 359) to “ a very large beast having a smooth thick skin without hair 
called a buffalo which gives good milk ; the flesh of them is like beef but 
neither so toothsome nor wholesome.” 

In rice-growing tracts buffaloes are extensively used for tillage and 
cartage work. But although they thrive well in wet climates, the best 
breeds are met with in localities of moderate rainfall and under the con- 
ditions best suited for cattle-breeding. But buffaloes must have access to 
water, and require to be bathed once or twice , a day if they are to be kept 
in health. It is also customary to clip off their sparse coat of hair once or 
twice a year. Buffaloes vary in colour, but the jhajority have black, shining Ooiour. 
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skins. Some Have wMte markings and a few are grey, liglit dun or white. 
Their lowing differs from that of kine and they have no hump. Most 
writers allude to the fact that it is difficult to get a good hufialo-bull, owing 
to its being less valuable than the hufEalo-cow. The hulls are not often 
reared, but are either purposely starved or killed. They attain maturity 
at 31 years and are used for stud purposes for not more than 7 or 8 years. 

It is just as essential when starting a dairy, to get a good bull as to get 
good cows, for many authorities now hold that it is from the sire, and 
not so much from the dam, that a heifer inherits her milldng powers.” 
Middleton, who has kindly perused this review of Indian information, 
observes that the milking properties may be transmitted by either 
sex equally, but in England bulls are usually more carefully bred tlian cows 
and may so transmit properties with greater certainty. 

Considerable commercial interest is taken in the shape of the buffalo- 
horn, the straight forms being of greater value than the curved. From 
the standpoint of the dairy farm, the breeds witli curved horns are ap- 
parently the most highly appreciated. The following are mentioned by 
authors as the characteristics by which the chief breeds of buffaloes may 
be classified : — those with horns approaching a circle (the spiroeerus of 
Hodgson), and those with the horns long, straight, the tips only arching 
forward (the nutcroeerus of Hodgson). 

1. Delhi. — The breeds of the United Provinces, the Panjab and Sind are often 
collectively designated “Delhi Buffaloes.” The horns are short, thick at the base, 
sharply angled, and rise from the head in a backward and upward course, then 
become completely curled up like the horns of a ram. According to Meagher 
iind Vaughan {l.c, 47-8) the best buffaloes of this kind are the murrah, procured 
in Hansi-Hissar, Rohtak, Jhind and Nabha. The name given to them is derived 
from murna {= to turn), and is an allusion to the form of the horns. They are 
sometimes also called kundi, and cross-breeds with this and the inferior village 
buffalo (with straight horns) are called dogla, [Pease, Agri. Ledg., 189S, No. 22, 
408; Hadi, Agri. Ledg., 1895, No. 12, 206-8.] 

2. Surat and Deccan. — ^The buffaloes of Surat and the Deccan are very different, 
They both have what are called straight horns. That is to say, in the Surat 
animal they extend along the side of the neck, then turn up near the shoulder 
with an inward graceful curve ; and in the Deccan breed are even straighter, and 
extend backwards to the shoulders before becoming arched. 

S. Jafferaload.— In the Jafferabad (Katliiawar) buffalo the horn is very 
massive and coarse. It is flat and broad below, developed at first downwards 
and backwards, then curved forwards, thus forihing three-quarters of a 
circle, placed on either side of the head. But there is still another peculiarity. 
The ffontal bone becomes greatly developed until it causes the horns to appear 
rmited across the forehead. This is a very large, clumsy animal with unusually 
long legs and large spreading feet. 

4. Dun-coloured Buffaloes. — ^Here and there all over India, more especially 
in hilly districts, remote from swampy country, a dun-coloured buffalo is met 
with that seems very distinct from the other breeds. This has by zoologists 
been regarded as possibly a distinct variety, and has received the name of 

btibttintit, vur. fnitutfi. Meagher and Vaughan say these dun or brown 
buffaloes generally start well but end badly. They are not as a rule heavy milkers 
for any length of time. 

5. Burma and Assam. — VarthSma {Travels, 1510 (ed. Hakl. Soc.), 200-1) 
speaks of the breeds of Tenasserira as very “ misshapen.” Many subsequent 
writers have incidentally mentioned the buffaloes of Burma, but no one apparently 
has studied them comparatively with the breeds of India, Evans (Agri. Ledg., 
1896, No. 10, 166-72 ; 1896, No. 10) gives, however, many particulars of the 
Burmese breeds. They woiild seem to have long, so-called straight horns, like 
those of Surat. They give very little milk. The buffaloes of Assam have been 
discussed in some det^ by Darrah (Agri. Ledg., 1894, No. 14). tie tells us 
that though the stock is regularly imported from Bengal, the animals soon 
improve on the rich pastures of the Brahmaputra valley. 
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[B) Chief Breeds of Indian Cattle.— Y ery little strictly speaking of a 
scientific nature lias as yet been publislied on tHs subject. Wallace and 
Voelcker liave each given the results of tbeir rapid tours of inspection 
tbrougli India, and numerous local writers have extolled the merits of 
certain breeds vvitli w^bicli they were familiar. No one has as yet critically 
and comparatively examined all the breeds of India. Little, more, there- 
fore, can be here attempted than to amplify the particulars of the cheif 
breeds (given in the Dictionary) in the light of the additional information 
brought out by the various writers in The Agricultural Ledger, and by 
Mollison in his Handbook anA by Majors Meagher and Vaughan in their 
Dairy Farming in India, etc. 

1. Gujarat. — These are the indigenous cattle of the plains, Ahinedabad, Kaira G-ujarat. 
and Baroda, also the hilly countries of Palanpur and Deesa, where a large breed 

of very superior animals exists. They are, in fact, the finest cattle of India for 

general agricultural purposes. In the more southern portions of the province, 

however, a mixed and inferior breed occurs which in many respects resembles 

the Deceani cattle. The larger and superior race is in colour from white to Draught Cattle. 

bluish-grey, the head, neck and limbs often being of a darker tint than the body. 

The horns are somewhat bowed and curve outwards as they leave the skull, then 
upwards, and lastly inw’ards. The animals are tall and somewhat leggy, but 
very powerful, and for draught purposes, especially when crossed with Mysore, 
are very valuable. [(7/. Ovington, Voy. to Suratt, i689, 253-5, 273-85.] 

2. Gir or Kathiawar. — rThis breed is specially noted for its milk-giving powers. Gir. 

It is extensively reared in herds in the Gir forests and hills of South Kathiawar, jiuch Cows., 
They are coloured animals, often speckled or “ roan,” in various shades of red 
and brown. The long, pendent lop-ears and short crumpled horns are striking 
peculiarities. In Bombay they are generally called “ Surtis,^' because brought 
via Surat. 

3. Sind and Aden. — This smaH-sized animal is powerful though lazy, but Sind, 
the cows are remarkably good milkers. The horns are short, thick, blimt-pointed, 

and project outwards and upwards. The best are bred within a radius of 30 or 
40 miles from Karachi, and chiefly on the lower hills, where good grazing is to be 
had. The breed may, however, be met with tlirough Rajputana and the Southern 
Panjdb. [Mollison, The Montgomery and Sind Breeds of Gattle, in Agri. Journ. 

Ind., 1907, ii., pt. iii., 252-6.] 

4. Deccan, Khandesh and Southern Maratha Country. — It cannot be said that Deecan. 
the regions indicated have developed any very special breeds of their o\’m. Large 
portions of the country are subject to periodical scarcity and occasional famine, 

and the animals have become hardened and thus acquired their eliief character- 
istic. The dewlap is inconspicuous, the forehead narrow and the muzzle large, 
while the horns spring in an upward direction, then bow abruptly outwards and 
ultimately inwards. The cows are poor, milkers, and the bullocks, though small, 
are extremely active and have great powers of endurance, if not given too heavy 
a task. They are accordingly much used iu light carts or as trotting bullocks. Trotting 
So long ago as 1503, Vertomannus (inHaAZ. Voy., 1811, iv., 677), speaking of the Bullocks. 
Deccan, said, “ It hath innumerable kyne of shynyng yelowe.” 

5. Mysore and Coorg. — The cattle of this region are celebrated both for Mysore, 
their swiftness and for their spirit and powers of endurance. If cattle-breeding 

could anywhere in India be viewed as having attained the position of a recog- 
nised principle of agriculture, to Mysore would have to be assigned^that honour. 

Two descriptions exist side by side, each serving its own particular purpose. 

The first and by far the most numerous is the nadudana of the villages. This 

is the agricultural stock and main source of the dairy produce of the State, The Agricultural. 

second is the doddadana or big cattle,. This embraces the following special breeds ; 

—Amrit Mahal, HaUiliar, Chittaldrvig, Mahadeswara, Betta, etc. The first 
mentioned — the Royal Amrit Mahal — is the most highly prized, but is neither 
the largest nor the most pow-erfuL These splendid animals are capable of per- 
forming quick journeys of long distances with a light and moderate load. They Active and 
are large and powerfiij, animals, cluefiy kept by the well'to-do. The finer breeds ^*owerM. 
are pure coloured, the inferior often mottled. ■ There is no extra development of the 
dewlap to interfere with their trotting action.. . Their eye.s are deep-set, the fore- 
head bulges above the eyes and slopes backward. • The ears are short and pointed; ■ 
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and the horns, which spring close together, take a backward sweep, gradually 
diverge, and near the extremity curve gracefully upwards and forwards. They 
are all, even the nadudana breeds, powerful draught cattle but poor milkers. 
[<7/, Buchanan-Hamilton, Joiim. Mysore, etc., 1807, i. (many passages) ; Ivrist- 
namangar and Pease, Cattle of Mysore, in Agri. Ledg., 1895, No. 24 ; Kristna- 
samiengar. Diseases of Mysore Cattle, Agri. Ledg., No. 28.] 

6. Madras, Nellore, Kistna (Ongole), etc., Cattle. — -The Ongole breed of cattle 
is reared chiefly in the districts of Nellore and Kistna. From early times it has 
enjoyed a well-earned reputation of being one of the best milking breeds of India. 
Most writers agree, however, in saying that they degenerate rapidly when removed 
to other localities. The valleys of the Kistna and its tributaries have a ricli, 
soft, deep black soil, and naturally therefore the cattle of such a country are not 
well siiited for hard roads, unless carefully and regularly shod. They are col- 
lectively heavily built animals, docile and of a mild and gentle disposition- 
essential qualities for milch-cattle — but sluggish in action. The head is erect on 
a short, stout neck. The horns are short and stumpy, somewhat resembling those 
of Sind cattle, and longer in the cows than in the bulls. They give to the head a 
curious and eharacteristie appearance, the bulging forehead forming a very 
obtuse angle. The prevailing and true colour is white with grey or black points, 
and frequently the bulls are black about the neck and shoulders — broken colours 
indicate impurity. In point of size they are inferior to the Gujarat and Nagar 
cattle. Other Madras breeds are the Alambadi of Salem and Coimbatore ; the 
Baragur of the hills of Coimbatore ; the Kangayam of Madura ; the Palikolam 
(Jellicut) cattle of Madura ; the small Trichengodi cattle of Salem ; the artifici- 
ally spotted cattle of Tanjore ; and the Punganur cattle of North]Arcot. [Cf. Pease, 
in Agri. Ledg., 1895, No. 7 ; Sabba Rao, in Agri. Ledg., 1896, No. 12 ; Holmes, 
Hair-marhings on Horses and Cattle, Dept. Land Bee. and Agri. Mad. Bull., 1900, 
No. 42 ; also Notes on Cattle of Madras Pres., Bull. No. 44 ; Gunn, The Nellore 
Breed of Cattle, in Agri. Journ. Ind., 1906, i., pt. iii., 237-42.] 

7. Burma. — Very little has been written regarding the cattle of Burma, so that 
it is not possible to assort them with the Indian breeds. Red is the dominant 
colour. The horns, when not interfered with, take an upward and forward direc- 
tion and grow to a length of 10 to 18 inches. The neck is short and powerful and 
the dewlap not much developed. , The Burmans are most considerate of their 
cattle, never overworking them, and grooming them carefully on the close of the 
day’s task. The animals are also well-fed, so that they are naturally much 
superior to the imported cattle from India. But as milk-producers the Burman 
cows occupy a very low place, owing to the prejudice entertained by the Burmans 
against the use of milk, [Cf. Frost, Note on Cattle of Burma, 1889 ; also Quart. 
Journ. Vet. Sc. Ind., 1890; Evans, in Agri. Ledg., 1895, No. 10; Bept. Bev. 
Admfn., 1889-90, 47-8 ; Settl. Bepts (many) ; sXm Dept. Agri. Ann. Bepts,, etc.] 

8. Bengal and Assam. — The ordinary village cattle of these provinces might 

practically he spoken of as the most inferior in India. They are small over- 
worked and half-starved animals of which little more can be said than that they 
are suited to the climatic conditions and soils of the countries in which they live. 
In certain localities, such as Bihar and Tichut, considerably better breeds exist, 
most probably a consequence of the continual importation and crossing of fresh 
stock. In Gaya, for example, it is not uncommon to find an animal supposed 
to have been derived originally by crossing the Indian cow with an English 
“ short-hoi-n ” bull imported in 1857. “ Bihar is overrun, with pola (bulls'' dedi- 

cated to the gods). These are very fat, and comparatively useless for stock 
purposes, but do much harm in eating and trampHng the growing crops.” 
[Cf. Buchanaij-Hamilton, Stat. Acc. Dinaj., 221-8 ; also in Montgomery Martin, 
Hist., etc. (many passages) ; Banerjeij Banhipore Crosa-hred Cattle, in Agri. Ledg., 
1895, No. 25 ; 'D&vv&h,Cattieof Assam, Agri. Ledg., 1894, No. 14; Mukerji, Bengal 
Cattle, Handbook Ind. Agri., 1901, 578-93 ; Imp. Gaz., iii., 77-89.] 

9. Central Provinces. — The stock is often very mixed. In Nimar, red and 
brown coloured animals prevail, and in other districts white predominate. The 
Nimar is, however, generally held to be the best breed. It is a medium-sized 
animal. Mollison says that it may be recognised by two peculiarities in the 
colour of the skin and shape of the horns. They are red or brown mottled, but 
the red is always light, sometimes ahnost yellowish, and the white markings 
are never pure white. The horns are thick at the base, blunt, flattened and curled 
over the bead like those of the Delhi buffalo. They are chiefly valued for agri- 
cultural Tvork and as draught bullocks. The Arvi cattle of these provinces closely 
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resemble those of iTellore. The biillocka are strong, but not active. {Cf, Repts. Land 
Rev. Settl. (many districts) ; Trj'dell, in Agri. Ledg., 1898, hfo. 18 ; Ann. Repts. 

Dept. AgH. ; Exper. Farm Repts., etc.] 

10. United Provinces of Agra and Oudh. — ^Throughout Oudh, the ndnpdrd 
breed ranks high. But there is a sub-breed known as the risia, wliieh is smaller 
in size, more leggy and quicker tempered than the ndnpdrd. The horns in both 
•are elegant, thick below, and tapering to a fine point. One important feature 
is a slight but distinct depression oix the forehead xvhieh makes it easy to distin- 
guish the Bahraich from the Doab and Mathura (the fcosi) cattle. The cows of 
Kosi and Chhata are celebrated for their milking quahties, and the bullocks have 
the reputation of being good draught animals (see hTo. 13 below). The breeds of 
Kheri are, however, far superior to those of Bahraich, and much resemble the 
Malvi of Central India and Rajputana. In fact Kheri occupies the most pro- 
minent position amongst all the districts of Oudh, being famed for its so-called 
parehar cattle, sometimes spoken of as hangar. Wliite is considered the best 
coloxir and black the worst. The bullocks are fast walkers, have a highly irritable 
temper, but possess great powers of endurance. Other breeds may be named : 

— Bhur, KKairigarh, Majhra-Singahi and Dhaurahra. [Cf. Sayyid Mohammed Hadi, 

Bahraich and Kheri Cattle, in Agri. Ledg., 1895, No. 12 ; also Mathura, No. 19 ; 

Leather, Barahanhi Cattle, Agri. Ledg., 1895, No. 17 ; Ann. Repts. Civil Vet. 

Dept., 1902, 2, et aeq. ; Prov. Oaz., 1903-4 (many district accounts).] 

11. Panjab. — “ It may safely be said that the best milch-cows of Upper ! 

India are obtained from the Hansi-Hissar district, and they are commonly 
termed Hansi cows.” With these words Meagher and Vaughan open their 
chapters on the “ Best Milking Breeds.” Speaking of the Harriana cattle, Pease 
describes the region in which they are produced as “ the green country which 
comprises about 292 villages of the Hissar district chiefly in the Hissar 
>and Hansi Tahsils and the greater part of the Rohtak district.” The region 
in question has a good soil, passmg into clay-loam in one direction and into 
sand in the other. The average rainfall is 16 inches, and the climate, therefore, 
is dry and well suited to cattle. But the increase of cultivation within recent 
years has curtailed the pasture lands and lessened the interest in cattle-rearing. 

Still the country indicated produces a large smplus of cattle regularly exported, 
as also a very important supply of ghi traded in all over India, The Hansi- 
Hissar cattle are uniform in colour ; broken colours are seldom, if eVer, met 
-with. The skin is usually dark coloured and the hair white or grey, but 
‘darker at the shoulders and neck, and on the flanks sometimes almost black 
ot blue. Red-coloured examples are rare and usually inferior. The horns are 
short, set wide apart and arch outwards, upwards and then, inwards, but 
only slightly forwards. Meagher and Vaughan, while apparently accepting 
the Hansi as the best breed for Upper India, give several illustrations of the 
Sanhiwal sub-breed, which would appear to be frequently broken coloured — 

■red or mixed colours — ‘White being rare. According to many writers, the Mont- 
gomery cattle are powerful rivals of the Hansi for the claim of first position as a 
milk-yielding stock. They are small, shapely and short-legged animals with 
■exceptionally long tails. The Director of Agriculture, in July 1903, drew up a 
statement of the breeds of cattle in the Panjab, in which he adds to the above the 
Kuchi or Chenab breed ; the cattle of the Jhang district ; the Dera Ghazi Khan 
breeds ; the Dhamii cattle of the Salt Range ; and the Maja cattle of the up- 
lands between the Sutlej and the Ravi. [Gf. Pease, Cattle of Harriana, and Sirsa, 

Agri. Ledg., 1895, No. 22 ; Meagher and Vaughan, Dairy Farming in India, 41-59 ; 

Repts. Civil Vet. Dept., 1895-1900.] 

12. Bajputana, Central India, Berar and Hyderabad. — The animals of a large Rajputana. 
portion of the tracts of country indicated naturally approximate very closely 

to the Hansi breed already briefly indicated.; The characteristic cattle of Raj- 
putana and Central India are invariably pure white, though grey or silver-grey 
specimens are occasionally seen, but broken and mixed colours are imknovm. 

As in other large areas, there may be said to be two sub-races — a large animal 
specially selected and used by the well-to-do as trotting or fast walking animals, ‘ 
and the ordinary village or agricultural breed, MolHson calls these collectively 
Malvi (or Malwi) cattle, and Major Kemp speaks bf the high-class animal as the 
Nagore (or Kagar) and the agricultural the Rinda (small) breed. It would seem 
that throughout the country indicated local names are often given which, like 
“ Nagore,” originated from the name of a village or locality specially noted for 
4he superiority of its cattle. Moilison observes that “ the head is short, the eyes 
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are dark, prominent and have a docile appearance. The ears are short with little 
1 or no tendency to droop. The horns are very characteristic. They are moder- 

i ately thick at the base, of fair length and are sharply pointed and invariably 

spring in a forward and upward direction from the head with a graceful outward 
bend.” Prof. Wallace describes the horns as resembling two arcs of a circle 
set on the crest of the head with the concavity inwards. They are much prized 
as heavy draught animals, and are accordingly frequently seen all over Central 
I and Western India. They are very strong, but not swift ; being reared on stony 

t ground, have hard feet and do not require shoeing even when worked on 

>s metalled roads (Col. Gerard). They are very largely bred in the territories of 

f’l H.H. the Maharaja Holkar and H.H. the Maharaja Sindia and the cows are 

often not milked at all, and in consequence when used as milch-cows are a 
very inferior stock. 

. ! The Kliillari cattle of the Satpura hills (in Holkar’s territory extending to North 

Khandesh), according to Mollison, were derived originally from Mysore and should 
be spoken of as the Amrit Mahal breed. Mollison adds, “The fact that 
Khillari axe now bred true to a particular type in a district where Malvi cattle 
are also extensively reared is a clear indication that the breeders know the ad- 
vantage of keeping a good strain as pure as possible,” Mr. Ali Abdoola describes 
fi BTizam’s breeds, met with in H.H. the Nizam’s Dominions, that take their names after 

Dominions, the towns in -which reared. Commenting on these, Vet, Major W, R. Hagger 
> observes that from the description of the prevailing colours “ some seem to have 

t a strong strain of Mysore in them, some show a Deccani cross, while others seem 

(, to resemble the Mal-wi breed.” [Cf. Kemp, Powlett, Reynolds, Hendley and Hagger, 

in Agri. Ledg., 1900, No. 21 ; Gerard and Abdoola, in Agri. Ledg., 1900, No. 22; 
i Qaz. Rajputana {Ajmir), 1904, i.. A., 49-50.] ^ 

Hill Cattle. 13. Hill Cattle. — The cattle seen on the higher cultivated Himalaya are 
small sturdy animals with short, thick legs. They are admirably suited to the 
regions in which fmmd, and are very active and wild. They are mostly 
black in colour, though occasionally dun or mottled examples are met with. 
They are well protected from the severity of the winter by a thick, shaggy coat, 

■ The hump and dewlap are hai'dly if at all present, and, as pointed out by Walker, 

they much resemble the Kerry-Dexter cattle of Great Britain and Ireland, The 
cattle of the lower tracts, being annually taken to the grazing lands of the Bhaber 
country, have been crossed with the breeds of the adjacent plains. In the higher 
tracts the pure hill breeds are met with, and these are spoken of by names de- 
noting regions or special sub-breeds. The males are used for ploughing, but 
their working qualities are poor and many refuse to work at all, while the cows 
are poor milkers. In a further paragraph will be foimd particulars of the traf8.o 
from Nepal to the plains of India in live stock. [G/. Walker, Kumaon Cattle, in 
Agri. Dedg,, 1809, No. 7 ; Lawrence, FaWey o/ ifas/imiV, 368-60.] 

]The following enumeration of publications, in sequence of date, may be foimd 
useful; — Thevenot, Travels in Levant, Indoatan, etc., 1687, pt. iii,, 51-2; 
Buchanan-Hamilton, Journ. to Mysore, 1807, i., 164-6; ii., 14, 277, 382; also Hist. 
B. Jnd., ii., 891-7 ; Baden-Powell, Ph. Prod., 1868, i., 151 ; Wallace, India in 1887; 
Yoe\ckev, Jmprov.Ind. Agri., 18^3, 138-21^; Exp. Farm Rept., Poona, 18Q3, 11-4; ; 
1895 , 21-6; 1896, 20-6 ; Aghi. Ledg. Leather, Farm-yard Manure, I82i, 
No. 3; Mollison, Management of Dairy Cattle in Ind., 1895, No. 6 ; Leather, 
Ind. Manures, 1897, No, 8 ; Walker, Measurement of Cattle, 1899, No. 8. Subbiah, 
The Housing of Cattle and Conserving of Manure, U. Prov. Bull., 1901,- No, 14 ; 
Stat. Atlas of Ind., 1896, 33-4 (2 maps). Dairy Cows, in TJ.S. Dept. Agri. Bull., 
1900, No. 68 ; Feeding Exp. with Dairy Cows, in XJ.S. Dept. Agri. Bull., 

No. 114 ; Formation of Beef and Dairy Cows, in U.S. Dept. Agri. Bull., 1QQ2, 
No. 143 ; Reed, of Individual Cows, Univ. Illinois. Bull., 1903, No. 85 ; Pierre 
m-d MorAoH, Le Bceuf au Soudan, in U Agri. Prat, des Pays Chauds, 1905, v„ pt. 
:;'i./.364-77-.]', ^ 

D.E.P., CATTLE FOOD AND FODDER,— There may be said to be two 

iii., 407-37. conditions of cattle-rearing in India — (a) -village or agricultural, and (6) 
Poo^d\nd nomadic. The latter consist, s of large herds fed on fertile non- 

Fodder. cultivated lands, the former small herds or solitary animals reared at the 
Conditions of . homestead, s, thus mostly on cultivated lands. It is generally said, more- 

uearing. over, that the advances of cultivation are rapidly curtailing the areas of 

nomadic production and thereby cutting off the sources of supply of 
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superior breeds. Hay-maldng is not practised by the Indian cultivators, Hay-making, 
and the surplus of naturally produced grass is thus left to waste. More- 
' 0 ^^er, the cost and difficulty of transport preclude the equalisation of 
•supplies, hence in seasons of drought the greatest hardships have to be 
endured, and the first indication of famine is the increasing death-rate 
of the cattle. For example, during the famine years of 1899-1900 some- i?ammes. : 
thing like 70 to 80 per cent, of the cattle perished in certain districts of 
Bombay, notwithstanding the large imports of fodder made by Govern- 
ment, for the railways were unable to cope with the burden thrown on their 
resources in conveying food and fodder to the famine-stricken districts. 

It has sometimes been upheld that cattle represent the raiyats" capital. 

They certainly provide the labour for ploughing and carting, as well as 

very largely suj)ply the manure and fuel used by their owners. In return 

the animals get what they can pick up (after the crops are off the fields) 

and what they can discover on the waysides and waste lands. Neverthe- soarce of 

less they often become the cultivator’s greatest source of poverty and 

danger. They increase beyond the needs of the neighbourhood, and thus increase of 

rapidly change the character of the vegetation : noxious weeds survive 

and nutritious plants are gradually exterminated. Thus are the village 

cattle themselves not only depraved and starved, but the natural fertility 

and humidity of the soil lowered to such an extent that any untoward 

climatic disturbance only too frequently means famine. Of few localities 

can it he said that special food or fodder is grown for the cattle, hut where special Podder. 

this is done, as, for example, the cultivation of the cluster-bean, Cymmypsis 

psoralioides (p. 449), and of fodder crops of Sorffhum viilf/are (of 

which the races known as sundhia, dudhia, nilva, etc., may be mentioned, 

p. 1039) in Gujarat and Jhang, etc., etc., the superiority of the cattle in 

these regions has been frequently attributed to that circumstance. It is of D.E.P., 

course customary to give rich foods (including several kinds of oil-cake) to 

milch-cows and "to bullocks iu daily work. Mollison reviews the opinions 

that prevail in India regarding linseed, til, nig&r, safflower, ground-nut, 

cocoanut, and cotton-seed cake. \Gf. Leather, Agri. Ledg., 1897, No. 8.] 

It is somewhat remarkable, hut true, that a very large percentage of the 
draught bullocks of India are fed exclusively on dry food- It is of Dry Pood, 
course very generally believed that green food is not suited to working 
cattle. This is, however, a very different question from that of the 
conditions of life and the food-stiiffs essential to systematic breeding, 
where the improvement of stock is a distinct feature. The contrast 
between the bullocks belonging to the European planters in Tirhut and those 
of the Bihar peasants, or between the bullocks owned by the Bnrmans 
and those possessed by the Hindustani residents in Burma, abundantly 
exemplify the difference between carefully reared and properly tended 
cattle and those brought up under a system of indifference and neglect. 

In the Dictionary will be found a complete enumeration of the trees, 
shrubs, herbs and grasses known to be of value as cattle food and fodder. 

Excellent pasturage exists in most provinces, especially on the lower hills 

and great Himalayan range. Open stretches of grass-land (maidans) often upland Orass. 

extend from the upper limits of the forests towards the snow-line. On 

these uplands vast herds of sheep and goats are to he found, the latter 

affording the much prized pashm wool (hair). But on the lower Himalaya 

the cattle are largely fed on the leaves of four species of oak and a few oiaggificatdon of 

other trees. The grass that exists abundantly in these tracts is as a rule Fodders, 

741 


LIVE STOCK 

Cattle Diseases 



Absence of 
Cattle Pood. 


Diseases 
of Cattle. 

Bindeiiiest. 

Antlnrax. 

Poot and Mouth 
Pleuro- 
pneumonia. 


Prevention of 
Disease. 


THE OXEN AND BUFFALOES 

cut and dried as Bay in order to be exported to tbe plains. Tbe extent 
to which leaves are utilised as cattle fodder is a speciality of India. 

In the deltaic tracts and rice lands generally, the cattle are miserably- 
poor. Grazing lands are hmited, or totally wanting, and the only fodder 
available in any- quantity is rice straw, which provides scant nourish- 
ment. Moreover, it may be said that little or no concentrated food is 
given even to the work cattle in busy seasons. In peninsular India, good 
grass is not found where the average annual rainfall much exceeds 40' 
niches. In some parts of that vast area, therefore, the cattle are exten- 
sively fed by hand on the produce of arable tracts {Imp. Gaz., ni., 86), 
The grazing lands of India and the grazing rights of the people are highly 
controversial questions. Voelcker (improv. Ind. Agri., 169-97) discusses 
these very freely, and his views have on the whole been upheld by subse- 
quent experience. But the almost complete absence of special fields of 
cattle food is perhaps the aspect of Indian farming that strikes the visitor 
as most significant. The possession of immense herds, reared on waste 
lands, accounts very largely for the ghi, which is so much traded in all 
over India ; hut one of the surest signs of the devastation caused through 
failure of the rains is the sudden rise in the exports from India of cheap 
hides — a melancholy consequence of the starvation of these unprovided- 
for herds. 

[Of. Benson, Ind. Fodder Grasses, in Agri. Ledg., 1892, No, 1 ; Watt, Ground-nut 
as Cattle Food and Fodder, 1893, No. 15, 87 et seq. ; Leathei', Silage-making 
in India, l.c., 1894, No. 2 ; Feedmg Exper., New York Agri. Exper. Station Bull., 
1897, No. 14i ; Wood, in Board Agri, 1899, vi., 311-32 ; Walker, Measure- 

ment of Cattle, Agri Ledg., 1899, No. S ; Leather, Food-Grains and Fodders of 
India, l.c., 1901, No, 10 ; Mollison, Textbook Ind. Agri., 1901, ii., 11-41, 48-52; 
Mukerji, Handbook Ind. Agri., 632-42 ; Meagher and Vaughan, Dairy Farming 
in Ind., 1904, 1-14 ; Settl. Bepts., especially those of Buxnaa, deal fully with, 
the fodder supplies and grazing rights.] 

DISEASES OF CATTLE. — The Agricultural Ledgers enumerated 
below contain many valuable papers on the diseases of cattle. The more 
serious and special diseases are briefly : — 

1. Rinderpest — the lossonto, gute, kalawah, pitchinow, peya, kyauk- 
pauk, etc. 2. Anthrax — ^the golafula, gutherewan, goU, suth, odro, thalo- 
rinova, daungthan, etc. 3, Foot and Mouth Disease — the khurat, aosha, 
khurpakka, mohona, mupaung, sha-na-hoalna, etc. And 4. Pleuro- 
pneumonia — ^the phipri, asok-yaw-ga, etc. In a special Veterinary Series 
of The Agricultural Ledger have been published numerous papers on the 
above and other diseases which the reader, desirous of such information, 
should consult. Two papers may, however, be specially indicated, 
namely, Dr. K, Mcleod’s Measures, Legal and Sanitary, adopted hy 
European Countries to oppose the introduction and spread of cattle 
plague (1896, No. 20), and Prof. Koch’s Method of Immunismg Cattle 
against Rinderpest and the Eesolution of Government of India on the 
same, together with the Opinions of Indian Veterinary Authorities 
(1898, No. 5). But for practical dairying operations, particulars of all 
the ordinary ailments of cattle will be found in the chapter on diseases 
of horned cattle and their treatment given by Meagher and Vaughan, 
in their work on Dairy Farming in India (1904, 113-143, 147). These 
authors conclude with the following recommendations, strict attention to 
which they consider calculated to avert serious loss and inconvenience ” 

“ {a) Proximity of grazing grounds to the cattle-yard, enabling the 
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cattle to go out and back witbout possible contact witb outside cattle or 
their tracks ; (6) Complete separation between the dry stock and cattle in 
milk ; (c) Frequent inspection of all home cattle, and immediate isolation 
of animals from any disorder, however simple ; and the prompt disinfection 
of all ropes, standings, troughs, etc. ; (d) Perfect sanitation in and about 
the cattle-yard, standings, stalls, etc.; (e) Tramway lines for the con- 
veyance of grain, fodder, etc., to the cattle-yard and the rigid exclusion of 
all outside draught -cattle bringing in these supplies ; (/) The allotment 
to sick cattle of special attendants, who must not be permitted to ap- 
proach the healthy animals, or associate with the stafi working in the 
cattle-yard ; {g) The best and most wholesome fodder, grain, cake, etc., 
only fed to the cattle ; and [h) Complete segregation at as great a distance 
as possible from the infected enclosure ; and, as calves are the principal 
medium, not more than sixteen calves should be housed together.” 

Poisoning.— Among the important causes of cattle-death has un- criming 
fortunately to be given criminal poisoning. The cJiumars are the chief 
criminals, and their method of accomplishing their nefarious purpose is 
by the use of the sm (see Ahrus, p. 1). 

10 f. Yoeldker, Improv. Ind. Agri., 1893, 213-5 ; Pease, Cattle Plagxie, in Agri. 

Ledg., 1896, No. 8 ; ^so Kristnasamiengar, Cattle Disease of Mysore, 1896, No. 28.] 

//. THE aOATS AND SHEEP OP INDIA. 

In addition to the oxen (discussed above) the family of the Bovid.^65 D.E.P., 
includes the goats and the sheep : — 

THE WILD GOATS. — The following are the species recognised by 
zoologists.— 6 Ife™ 

Capra sgagrus, Qmeiin ; Blanford, Fa. Br. Ind. (Mammalia), 502-3 ; 

Masson, Journ. to Kalat, 1843, 445-6 ; the pasang (male), hoz (female), horz, 
hayih, thar, sair, sarah, chank, etc. A wild goat found throughout Asia Minor 
Persia, Afghanistan, Baluchistan and Sind, 

This remarkably interesting goat inhabits barren rocky hills in herds of 
varying numbers, but always keeps much to the cliffs and crags. Capt. Hutton, 
who, while Resident at Kandahdr, devoted much careful study to C. teaagrns origin of 
in domestication, and cross-bred it with the common goat, arrived at an emphatic Domeatioated 
opinion, opposed to that advanced by Hodgson and others, namely, that the 
Persian and Afghan goats at all events were not derived from c. ^Kgagrus. The 
late Dr. Blanford, the most recent author, however, says “ there can be no doubt 
that €. mgaurtts is one of the species, and probably the principal from which 
tame goats are derived.” The flesh of this wild goat is highly prized. The 
skins are valued as water and flour bags. The horns are carried by mendicants, 
and trmnpeting horns are made of them. The bezoar-stones axe found in the 
stomach (see Bezoar, p. 131). 

C. falconed, Hugel, ; Blanford, l.o. 505-8 ; Vigne, Travels, etc., 1842, ii., Markhor. 

279 ; the markhor (snake-eater), rdche (the great horn), iush-ra (water goat), 
rezhuh, rush, pdchim, etc. 

A magnificent animal which inhabits the Himalayan tracts west of the Beas 
to Kaslxmir, Ladakh, Baltistan, Afghanistan, Balucliistan, etc. It frequents high 
ranges, especially where concealment is afforded by shrubs or broken rocks, and 
is then iriet with in large herds. There are several well-marked local varieties 
that differ from each other mainly in the length, shape and degree of twisting 
and curving of the lioi’ns. It is much sought after by sportsmen, and is said to 
be in appearance by far the grandest of all the wild goats. Has^ repeatedly 
been bred in confinement and crossed with the domestic goat. It is generally ° 

believed, in fact, that some of the races of domestic goats with spiral horns have 
descended from this species. There are two important points that should be 
borne in mind : the direction of the spiral of the horns is outwards, not inwards 
(as in most domestic goats), and the. worMor does not possess the under-fur or 
pashm ipam) of the alpine donaestio breeds., 

C. sibiriea, /Heyer ; Blanford,' Z.c. 503-5; the Himalayan Ibex, the skin or Himalayan 
sakin, dabmo. or danmo, kail, tangrol, iitz, sMu, etc. 
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This iliex may be said, so far as India is eoncerned, to extend from the eastern 
limits of the last-mentioned species east to Nepal. On the north of the Himalaya, 
however, it is very plentiful and passes considerably to west of its more strictly 
speaking Indian area, so that in Central Asia it can be spoken of as distributed 
from the Altai to the. Himalaya. It frequents the most precipitous clifts at 
elevations close to the limits of perpetual snow. Is able to withstand the 
extreme cold tirrough its possessing a , thick iinder-fixr {pashm or pam). This 
interesting animal is, in fact, much sought after on account of its under-fur, 
which in Kashmir is called «saf4 tus. Shawls, stockings and gloves are lined 
with it and the wool is also woven into the remarkably fine cloth called tusi or 
into the famous ibex shawls. Cooper speaks of two specially fine qualities of 
pashm, a white and a grey, both obtained in Tibet from a small .species of wild 
goat called thosh. It is said that no wool is so rich or so soft. The hair or upper- 
coating, on the other hand, is made into ropes or woven into-coarse c\oth.~pattii — 
and used for coats, tents, etc. In Ladakh large mmibers of this goat are aimually 
killed in winter, when forced to descend into the valleys. In consequence a 
fairly extensive supply of wild pasJwn is regularly obtainable. No one has, how- 
ever", recorded the existence of the ibex in domestication, nor of its having been 
crossed with the tame goats. Stni it is sometimes upheld that tlcie pashm- 
yielding domestic goats of the alpine tracts must have been derived from this 
or some closely allied extinct species. 

BREEDS OF DOMESTIC (JOATS.^Very little is known of the 
origin of the Indian domestic goats. As .just stated, C. mgagrus is 
believed to have given an important strain to a large percentage of the 
breeds. C. falconeri is viewed as having similarly contributed in build- 
ing up the peculiarities of some of the breeds with spiral horns. Fossil 
remains of a closely allied goat have been found in the rocks of the Siwaliks 
and of possibly another species in Tibet. Crosses between the wild goat 
of Western Sind and Quetta with the marichor have not only been pro- 
duced but found naturally and shot by sportsmen. The powers of en- 
durance possessed by these animals maybe inferred from the circumstance 
that C. mgagras is found near the sea-level in Sind and Baluchistan 
and at 13,000 feet in Persia. According to Henderson, G. sihirica bears 
so strong a resemblance to certain breeds of tame goats, met with on 
the alpine Himalaya and Tibet, that it may be safely assumed to have 
given to these their undercoat of pasAm. 

0^ Thus, then, the authors whose opinions are of most value admit the 
possibility of the Asiatic goats having been derived from more than one 
species, and the advisability of such a conclusion (apart from the diversified 
form, stature, colour, habits, etc., of the tame races) receives countenance 
from the admitted existence of fertile hybrids between the wild species 
themselves, as also between these and the domestic animals. The pro- 
gression in characteristics from the typical village goat of the plains and 
the dugu goat of the lower Himalaya to the Alpine jjasAm-yielding animal 
may, therefore, mark the stages of adaptation and crossing of different 
species, with the nearer approach in the extremes to the specific types. 
If there be any plausibility in this suggestion, the difficulty which the early 
writers foresaw in any attempt to breed the true pashm goat on the southern 
slopes of the Himalaya would at once assume a distinct position. Lawrence 
(Valley of Kashmir, 364), speaking on this subject, says, “ An attempt was 
made to introduce the shawi-goat into Kashmir, but it failed, as the climate 
is not sufficiently severe to induce the undergrowth of wool which nature 
provides in Tarfan for the protection of goats and other animals from the 
keen winds of that country.” It would thus seem certain that the closer 
the effort at improvement is: kept within special areas and with existing 
stocks the better. To cross the pashm goats with the noii-pasAm breeds 
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of Angora blood, as lias been suggested, would obviously be to court failure. 
It might, however, be possible to cross the alpine breeds of Sind, Balii- 
•chistan and Hazara with the Angora goat, if foreign blood be considered 
essential. 

Many years ago the proposal was made to establish sheep and goat 
runs on the southern slopes of the Himalaya with a wew to improve and 
extend the Indian supplies of wool and hair. This has never been definiteh^ 
tried, though much has been written on the growing necessity for better 
•and more certain supplies of these staples. Falconer seemed to think 
that the pashn goat might be acclimati.sed on the southern slopes of the 
Himalaya, but it must not be forgotten that the down of the ibex and of 
the pashm domesticated goat seems to be directly the result of the drier 
and ever so much colder nature of the northern as compared with the 
^southern slopes. Indeed the pashm goat may be said to actually exist at 
Spiti, and according to Hodgson the chapiUi is the acclimatised form of the 
Tibetan chdngrd. If this be so, the goat, even if successfully reared on a 
more extended scale than at present on the southern slopes, would pro- 
bably yield a far inferior pashm than the northern stock, if indeed it did 
not degenerate into a form of the pa^-yielding (not pashm) goat. It maj^, 
however, be safely said that for present European commerce a pashm 
goat is not an indispensable necessity of success. 

Speaking of the plains, sheep and goats are most successfully reared 
in areas that receive a moderate rainfall. ITpiand well-drained soils with 
sparse jungle growth and a considerable variety of herbage are necessary. 
In peninsular India the shepherds possess large flocks, with which they 
wander from place to place when arable laud is usually clear of crops. 
The sheep and goats graze during the day and are folded at night on land 
where it is desired to obtain the manure of their droppings. This is paid 
for by the cultivators whose lands are thus benefited. Goats are valued 
for their meat and milk, and on the Himalaya for their hair. 

[O'/, Hoyle, Prod. Res. Ind., 1840, 161-72 ; Wallace, India in 1887, 147 ; 
Voeleker, Improv. Ind. Agri., 212-3 ; Mollison, Textbook Ind. Agri., ii., .59-62 ; 
Mukerji, Handbook Ind. Agri., 593-4; Watt, List Animal Prod., 1902, 

77 ; Aitken, Sheep-Feeding, Journ. Board Agri., Sept. 1901, viii., 155-64.] 

CfilBP BREEDS . — With the exception of Mr. B. H. Hodgson’s valuable paper on 
the sheep and goats of the Hmialaya and Tibet, and of Capt. T. Hutton’s paper 
•on the sheep and goats of Afghanistan, the subject has never been systeinati- 
•cally treated, and little can be added to the particulars given already in the 
Dictionary. I am, therefore, unable to do more th^n mention by name some 
of the better known breeds of Indian goats 

1. South Indian Goat. — These are gaunt in appearance and badly proportioned, 
but hardy and active and can exist on almost any kind of vegetation. 

2. North Indian Goat. — A much finer animal than that found in the south. 
The ears are large and perfectly pendent. This is possibly the jamnapari of 
Hodgson. \Cf. Hoey, Monog. Trade and Manuf. N. Ind., 1880, 90, lOo-G ; Pitn, 
Monog. Woollen Fabrics U. Frov., 1898, 2-3 ; Note on Indig. Sheep and Goats 
of the Pb. in Land Rec. and Agri., 1903.] 

3. Surat and Gujarat Goats. — These are small short-legged animals that are 
much valued as milkers. 

4. Nepal Goat. — The best-lsnown bi'eed; has long flapping ears and rounded 
nose. 

5. Bengal Goat. — This is smaller even than the Madras animal, and is usually 
quite blaefe and destitute of horns. Hodgson identifies it with the dugu of the 
Himalaya. {Of. Basu, Agri. Lohardaga, 1880, i., 92 ; ii., 44-5 ; Banerjei, Monog. 
Woollen Fab. Beng., 1899, 1-3, 35-6.] 

6. The Hill Goats of the Deccan, Sind, Bajputana and Baluchistan. — ^Tiie hair 
of these animaiis is more abundant and wobUy than the plains goat, and the horns 
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are often large but only exeeptionaJly spiral. These are the hair-yielding speeiea 
of India. 

Syrian. 7. Syrian Goat. — Hybrids of this breed, commonly designated “ Aden goats," 

are well known in India, -whither they are imported by the Arab traders ari d 
passed off under the names Angora or Kashmir. They have long, flapping, 
pendent ears and slender limbs. Tlieir horns are usually erect and spiral. 

Himalayan 8. Himalayan Goats. — Hodgson’s paper (Journ. As. Soo. Beng., 1847, xvi.,, 

Goals. pt. 2, 1003-12), as already stated, practically gives all information regarding 

those kno-wn to exist. He refers them to the following special breeds : — 

(o) C^dngrd— the common domestic goat of Tibet, which hardly deviates 
from the wild goat {c. mtfatfrtis) except in the large and pendent ears., 
Hutton, on the other hand, holds that so far as the Persian and Afghan goats 
are concerned, they could not be regarded as derived from the wild goat just 
named. 

(6) Ghdpu or Chydpu — the goat of the Sub-Himalaya (especially the Cis- 
Himalaya). It is much smaller than the chdngrd and has long hair and fine- 
sub-fleece. 

(c) Sinai or Singdil — an inhabitant of the more northern parts of the Sub- 
Himalaya from Kumaon to Nepal, where it is probably indigenous. The sur coat 
and fine sub-fleece, though infei-ior to those of the chdngrd and chydpd, are yet 
capable of being applied to the manufacture of ropes, blankets, serges, etc. It is. 
less patient of change than the chdngrd or chydpu, but the mutton is good, 
especially that of the kids. 

(d) Dugu — a goa,t of the Central Sub-Himalaya and lower warmer tracts. It 

is characterised by the absence of the long hair and the nearly as frequent absence- 
of the interdigital pits of the other breeds. The male is much larger than the- 
female, and often almost shaggy. There is no sub-fleece, the hair is coarse and 
next to xiseless. [(7/. Barnes and Lyall, i2ep^. Kangm, 1889, 38-43 ; Diak,, 
Scttl. JRept. Kangra, 1898, 36-68; Dre-w, Jummoo and Kashmir, 1875, 288;, 
La-wrence, Valley of Kashmir, ZQO-di.l 

Sheep. THE WILD SHEEP . — ^It has, lio-wever, been known from the most 

ancient times that wild sheep and goats exist in India. .JElian (compiling 
from Megasthenes, 300 b.c.) speaks of the wild sheep and goats on the- 
moxmtains of India. If considerable uncertainty exists as to the origin of 
the Indian goats, a far greater obscurity enshrouds the sheep. The struc- 
tural difierence between the members of the genus Cape a — the goats — 
and that of Ovis — ^the sheep — is very small indeed, and one species — 
Origin of Ovift mihura — ^is practically intermediate. The origin of the Indian 
Doni€s-tic Sheep, sheep is unknown. Continuing the example above, the folio-wing 

are the wild species :■ — 

Great Sheep of OviS hodgsonl, Blyth (0. Ammon, Hors. ) ; Blanford, Fa. Br. Ind. (Mam- 

®bet. inalia), 494-5 ; the Great Sheep of Tibet, the nyan, nyand, hyan, ma?-, etc. This- 

magnificant sheep, probably the largest of the gemas, does not usually occur on 
the Indian side of the Himalaya. It is the shyest and wildest of all animals, and 
is very hard to kill. It has never been domesticated, but wild hybrids between 
it and «. have been sliot. 

iBJmrah 0. nahura, Qray ; Blanford, l.c. 499-501 ; the Bharal or Blue Wild Sheep, 

the hharal, hhariif, na, wa, nervati, nao, etc. This sheep is met with in the alpine 
tracts (between the limits of forest and snow) from Bhutan to Ladakh and Western 
Tibet. 

Great Sheep of 0. poll, A ; 'Blanford, Z.c. 496-7 ; the Great Sheep of the Pamirs: Marco 

Hamirs. Polo’s sheep : is the huchkdr, ras, rush, kulja, arkar, etc. This remarkable sheep 

0 ^ 3 !- comes within the Indian area at Hunza, north of Gilgit. [Cf. Marco Polo, 
y-mwZs (Yule, transl.), i., 163-9.] 

Ura], 0. vignei, Blyth. ; Blanford, l.c. 497-9 ; the XTral or Sha — the Bearded 

Sheep, loiown to the Natives as the kuch, koch, guch, gad, mish, sha, ural, uriary 
etc. It is the wild sheep of the Salt Range in the Panjab and of the Suliman 
Range of Haaara and Afghanistan, etc. The varieties most generally recog- 
nised are the ural, -which occurs between 800 and 5,000 feet, and that called the 
sha at much higher altitudes — 10,000 to 14,000 feet. 

Hybrids. :• It has been bred' freely with tame sheep, and wild hybrids (as akeady noted) 
bet-ween it and o. iiaaffsoni have been shot. If, therefore, any of the preceding- 
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animals have contributed to the breeds of Indian sheep, o. vigtmi seems to have 
done so. It apparently affords a small proportion of the pashm known as thosh, 
and from the lachrymal sinus a thick gummy substance is obtained that is much 
valued in greasing metal locks. Mr. Drummond informs me that pure or half- 
breed dumbos have been crossed with this wild sheep and that the progeny exhibit, 
while young, an imder-fleece similar to pashm. But according to local belief this 
cross is only attained if dumba stock be employed. 

Breeds of Domestic Sheep. — SLeep are met with, throughout the 
plains and lower hills of India and up the Himalaya to the sub-arctic zones. 
The breeds of Indian sheep are quite as extensive and diversified as those 
of Europe. Some are tropical, thriving in swampy regions or on dry, 
arid tracts, others warm temperate, still others temperate or even arctic. 
There has, however, been even less of an authoritative character written 
of the Indian sheep than of the goats. Most writers have discussed the 
Patna, Dumha, Meywar, Madras, Mysore, etc., breeds without having con- 
sidered it necessary to detail their characteristic features. Shortt {Manual 
of Indian Cattle and Sheep), if his illustrations can he shewed seriously, 
would seem to establish for South India certain well-marked breeds, and 
doubtless extensive diversities exist among the sheep of other provinces. 
But, speaking generally, it may he said of perhaps more than half 
the breeds found on the plains of India, that they afford a kind of 
hair rather than a wool. They are reared chiefly on account of mutton, 
their fleece, like the hair of the village goat, being, comparatively 
speaking, valueless. 

But although many of the sheep of India yield a fleece of hair rather 
than of wool, certain breeds give fairly good wool. Of this class may he 
mentioned the black-headed sheep of Coimbatore, the woolly sheep of 
Mysore, the sheep of large portions of the Deccan, of Eajputana, of the 
Panjab, and, in Bengal and the United Provinces, the so-called Patna 
sheep. Although there are possibly several very distinct breeds of large 
fat-tailed sheep (all designated dumba), these should he classed as wool- 
yielding breeds. They have been crossed with the Patna, the Merino 
and other imported sheep, and apparently with satisfactory results, 
though the improvement effected cannot he said to have been lasting. 
Some of the fine wools imported from Afghanistan and Persia are obtained 
from breeds of dumha sheep, and this fact having been ascertained 
many years ago, effort was put forth to secure stock for breeding 
purposes. So far the result, however, has been unsatisfactory, for 
when conveyed to the moister tracts of India, the fat tail has proved 
a source of danger. It is liable to disease, so that unless a breed could 
be produced, in the natural habitat of this animal, that would preserve 
its merit as a wool-producer during successive crosses in which it was 
gradually developed into a condition suitable to the plains of India gener- 
ally, it is not likely to be of much value to future breeders. It may, in 
fact, be said in conclusion that, so far as past experience goes, the breeds 
of most value, as Indian stock for improvement, are the Coimbatore, 
Mysore, Eajputana and Patna. But it may he added that perhaps the 
majority of persons who have given this subject anything like careful con- 
sideration seem to incline to the view .that except in certain tracts, there is 
very little hope of India as a whole becoming of much greater moment than 
at present as a country of wool-supply. Interest is far more keenly di- 
rected towards facilitating importation from the- mountainous countries 
bordering on India, than in any material improvement of the wools of the 
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plains. [Cf. Q'£fa.\i,Wool 6iBaluch, andthe Intvod. of Merino Sheep and 
Angora Goats, M&Tch. 

The following may be mentioned as the better known breeds of sheep in 
India: — 

1. Eajputana (Meywar) Sheep. — These are the finest and large.st sheep in 
India. They are sometimes called Delhi-Hansi or Tuttyghar sheep. They have 
poor wool, but the mutton is large though somewhat coarse. [Of. Ann. Ro.pt 
Civil Vet. Dept., 1893-4, 14-6.] 

2. Bengal and Patna Sheep, — The former is very inferior but the latter one of 
the best breeds in India. They yield good wool and fatten readily. In 1830 
an effort was made to improve the Patna sheep by crossing them with Southdown 
rams. So also a similar effort was made with Bhagalpm’ sheep. 

3. Madras Sheep! — The best are those of Chingleput, Kistna, Godavari, 
Ganjam, Arcot, Salem, Trichinopoly, Tanjore, Madura and Tinnevelly. They 
are coated with a coarse brown wool or hair of little value. An experiment was 
for some years, prosecuted at Heraganhalli to improve these sheep by crossing 
them with Merino rams imported from Australia. This was abandoned in 1863. 

4. Nellore Sheep. — A large breed, examples of which have been laiown to 
scale 80 to 100 lb. They are tall, leggy, and white or light brovui in colour. 

5. Coimbatore Sheep. — ^This is Imown as the hurumba breed. It is a w'ool-pro- 
ducing animal, small in size, the prevailing colours being black with white heads. 
They fatten well, and the mutton of gram-fed animals is rich and well-tasted. 

6. Mysore. — This is a woolly breed. The prevailing colour is light to a 
very dark grey or black. It furnishes the best fighting rams of the plains. 
[Of. Bxiehanan-Hamilton, Journ. Mysore, etc., 1807, i., 119-21 ; ii., 276-8 ; iii., 
354-5.] 

7. Bombay Sheep. — Dr. Hove, in 1787, speaks of the sheep in the Deccan as 
being the finest he had seen in India and as having superior wool. So long ago as 
1836 Col. Jervis conducted extensive experiments with a view to improving the 
Bombay sheep. Subsequently Col. Pottinger, Sir A. Burnes and others brought 
sheep from Kabul, the districts of the Upper Indus, Persia, the Cape of Good 
Hope and England. A farm was established at Ahmednagar, and for some years 
vigorous experiments at stock improvement were prosecuted. This was reported 
on by Sir George Arthur in 1843, who recommended that fresh Merino rams 
should be continuously imported for some years to come. The subject seems, 
however, to have been suddenly forgotten and the farm abandoned, for nothiag 
of any importance was. subsequently published regarding it. Mollison [Textbook 
Ind. Agri., ii., 59) says nothing of these experiments nor of the fate of the farm. 
He offers, however, many useful and practical suggestions based chiefly on 
experience gained in Bombay, Sheep and goats, he says, are most successfully 
bred in districts with moderate or light rainfall and light, naturally w'ell-draitied 
soils. Neither sheep nor goats thrive during the monsoon in heavy-soil districts. 
In the breeding districts large flocks do not thrive unless they are continuously 
grazed on clean ground. Large flocks of sheep and goats are brought in the fair 
season by professional shepherds from Kathiawar into the plains of Northern 
Gujarat, and also from the upland comparatively dry waste grazing lands east and 
north of Kliandesh, to the black-soil tracts and arable plains of the Deccan. A 
few goats among the sheep are decidedly advantageous. They lead the flock and 
keep the sheep moving and thus grazing. [Cf. Morgan, Sheep-Breeding in the 
Deccan, in Agri. Ledg., 1896, No. 18.] 

8. Nepal Sbeep. — Of these there are two kinds— the village ghorpalla and the 
forest ran haria. The last is a sinall and almost semi-wild animal that lives in 
large flocks on the wooded hill slopas. 

9. Kaslmiir Sbeep, — Lawrence [Valley of Kashmir, 360-4) gives many in- 
teresting particulars regarding the sheep and wool of Kashmir, but says nothing 
of the breeds met with except that some are as good as the Southdowns. Mr. 
Drummond informs me that in Kashmir it is the custom to wash the sheep in 
the river before being shorn, a ciroumstaiiee that would point to the wool being 
valued more highly than is commonly believed. Baldrey [Agri. Journ. Ind., 
1906, i., pt. iii., 201-4) urges the “ Benefits of Sheep-dipping ” in India. 

10. Himalayan and Tibetan Sheep. — Hodgson mentions some five breeds with, 
under some of these, several sub-breeds. Space camiot be afforded to do much 
more than enumerate the principal example.? of these by name : — 

(a) Hunid of Western and HdMk of Eastern Tibet. A tali, graceful animal, 
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the uni\'ersal beast of biu’den on the liigher snowy ranges — is docile and sure- 
footed. Hodgson compares this with the great wild sheep (o. liosit/noui). It 
cannot endiire the rank pasture or high temperature of the Sub-Himalaya. 
Mutton and fleece are both excellent. 

(6) Silingia ot Siling sheep or Peluh of the Eastern Himalaya. According 
to Hodgson, the Siling coimtiy corresponds to the Serica regio ot the classics. 
Tlie animal is smaller than the hunid. In colour it is white tinged with fawn. 

(c) Bdrual or Barwal is a Cis-Himalayan breed and the ordinary sheep of the 
Cachar or northern regions of the Sub-Himalaya between the Jumla and the 
Kirant. Hodgson, in fact, says this breed practically extends from Kumaon to 
Sikkim. It is the great fighting ram of the lull tribes. It is remarkable for its 
massive horns entirely covering the top of the head. The flesh and the fleece are 
both abundant but coarse. By far the largest number of the rahris or coarse 
blankets and serges manufactured in these hills, and which are extensively ex- 
ported therefrom, are made of hdrualwooh Coarse as this wool is, it is, however, 
superior to the wool of the plains. 

{d) Cdgea — This is the characteristic breed of the central region of the Sub- 
Himalaya. It is reared rather by householders than shepherds, and for its flesh 
rather than its wool. It is a handsome animal, but its head is too large, though 
the legs are short. 

(e) The Terai Sheep. This is practically identical with the sheep of the plains. 

It may in conclusion be pointed out that Hodgson’s Trans-Himalayan sheep 
(the hdnid and the silingia) are, like his Trans-HSmalayan goats {chdngrd and 
chdpu), far superior to his Cis-Himalayan breeds. If, therefore, India caimot 
acclimatise and develop new breeds on the southern slopes of the Himalaya, 
attention should be given to increased facilities of transport and more friendly 
intercourse with the Trans-frontier tribes for increased supplies of superior 
wool. 

11. Hixa and Bumba Sheep.— Some at least of the breed are natives of 
Afghanistan and Persia, and others of Africa. They are frequently imported 
into India, and are large sheep characterised by the immense development of 
masses of fat placed on either side of the tail, forming stores of nourishment 
which are drawn upon dxtring the winter months, when fodder is scanty. 
Hutton tells us that in some parts of the country the tail grows, in fact, to such a 
size that a small wheeled carriage has often to be constructed to carry its weight. 
Hodgson calls them puchia (tailed) sheep. The wool is of good quality, and on 
that account they have often been crossed with Indian plains sheep. Mollison 
says dumba sheep have proved exceptionally suitable for crossing with the Deccani 
stock. The wool of these haLf-hreeds, like that of the pwce dumha, is of fine 
quality and long. The mutton is said to be coarse, though the tail is sometimes 
spoken of as of great value, 

..®lian (He Nat. Hist. Anim., 250 a.d., iv., 32) speaks of the tails of the Indian 
sheep reaching to their feet and as being cut open by the shepherds, the tallow 
removed, and the tails sewn up again, Marco Polo, in the 13th century, and 
Varthema, in the 16th, describe the dumba or Ethiopian sheep as seen by them on 
the east coast of Africa, Marco Polo says the tail often weighs 30 lb., but Var- 
tlAma puts it at a lower figure, 15 to 16 lb. Terry (Foy. M. Ind., 1622 (ed. 1777), 
90) observes that “ their sheep differ from ours by their great fleshy bob- tails 
which severed from their bodies are very ponderous. Their wool is generally 
coarse but their flesh is not so.” There would thus seem no doubt that this 
particular sheep has existed in India from fairly remote times. The head and 
neck are quite black and the body otherwise white. In the Cairo Museum, 
among the ornaments found in the mummy-pits, there is a little figure of one of 
these sheep, so that it may safely be said they have been known from ancient 
times and beyond the limits of India. [Gf. CSordemoy, Le Prod. Colon,, d' Origins 
Paris, 1903, 126-38.3 ; ; 

III. HORSES, ASSES, AND MULES OF INDIA. 

The horse has been a domesticated animal since prehistoric times. 
jElian, compiling doubtless from Megastbenes, 300 b.c. {De Nat. Hist. 
Anim,, xvi., 2-22), says, “ In India there are herds of wild horses and also 
of wild asses.” No aboriginal or truly wild horse is known to exist to-day, 
though wild representatives of the ass are well known. \Cf. Blanford, 
U'a. Br. Ind. (Mammalia), 470-1.] There seems, however, little doubt that 
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all the existing races and breeds of horses have descended from one common 
stock, which Darwin believed was dun-coloured and more or less striped. 
In Neolithic times a wild horse would appear to have existed in Europe, 
but the animals of the present time have probably not been developed 
from these, but from animals which it is well known were imported from 
Asia into Greece and Italy. But even these Asiatic ancestors -were doubt- 
less only a consequence of a still earlier long-continued selection from a 
stock or stocks that to some extent may be indicated by the fossil 
remains discovered. The artificial selection conducted by man has 
been toward specific purposes. The English thoroughbred may be men- 
tioned as the fiual manifestation in speed ; the English draught-horse in 
working capacity ; and the Shetland pony in sure-footedness and suita- 
bility for mountainous regions- What may be true of England can he 
shown as equally applicable to all countries wherever the horse has been 
appreciated in agricultural, industrial and political life. The most ancient 
histories and traditions of India point to a specialisation in warfare, iBlian 
describes the King’s stables ; the use of the bit and bridle in making the 
horses move at a measured pace ; the breaking in of the animals by forcing 
them to gallop round and round in a ring ; and when on the march, we are 
told the war chariots were drawn by oxen and the horses led on a halter 
so that their legs might not be galled nor their spirits damped by drawing 
the chariot to the battle-field. None of the early writers would seem to 
make even the most distant allusion to the Indian horse being used for 
agricultural purposes or for transport ; adaptation, therefore, to riding 
and swiftness were the directions of early Hindu influence on the horse. 
The establishment of the rule of peace under British supremaoj’' of neces- 
sity meant the overthrow of martial power and the loss of the races of 
fiery chargers that doubtless previously existed in India, 

Principal Indian Breeds . — There seems at all events little doubt that 
the Native breeds of horses have diminished and deteriorated since the 
establishment of British rule in India, The suppression of the predatory 
system lessened the demand, and the superior Lakhi and Dutch breeds 
which for centuries had been famous became almost, if not altogether, 
extinct. It is probable also that the requirements of modern warfare 
for larger and more powerful animals than India naturally produced, led 
to a system of artificial breeding, in which size was the object mainly 
aimed at, an object that might easily have resulted in the deterioration of 
the original small, hardy and swift breeds and the production of badly 
formed and weedy animals. Within recent years the Government of India 
have adopted, in the Civil Veterinary Department, a policy of supplying 
specially selected stallions to each important centre. These have been 
chosen in consideration of the most hopeful directions of improvement of 
existing stock, and their services are placed at the disposal of horse- 
breeders free of charge, provided the mares have been examined, approved 
and branded, by a representative of the Department. According to uni- 
versal repute this has had a most beneficial efiect. The following are some 
of the better known indigenous breeds : — 

1. Kathiawar and Bajput^a. — 'The Chiefs in. these States still continue to 
give attention to borse-breeding and many of them keep up very large stables, 
in which the most careful selection is observed. The original breed — known as 
the Kathi-— was noted for its great powers of endurance. The peculiarities of the 
animal are that it os generally under-sized and small-boned and has a distinctive 
mark, a black cross down the back and black bars on the legs, the colour of the 
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•coat varying in every shade of dun. It is supposed to possess a .strong strain 
-of Arab blood, an opinion supported by the known frequent intercourse between 
.the two countries. The mares are most esteemed, as the horses are noted screamers. 
The Bhavnagar and Pali tana Princes take the greatest possible interest in the 
.preservation and imiJrovement of this peculiar and special breed. 

2. Bombay— The horses of Kach and Sind do not materially differ from 
those of Kathiawar. They are usually a little over fomteen hands, are well made, 
•spirited, showy in action, wdth clean limbs, good bone, thin long neck, large head, 
•outstanding ram-like brow, and small ears. Their great defect is their bad 
temper. But there may be said to be tliree other types in the Presidency in the 
Jiardy Maratha pony, the little Gujarati, and the Bimthadi of the Deccan. The 
last mentioned is one of the best breeds in India. 

3. Waziri and Baluchi. — A fine breed of hardy and active animals. They 
have good shoulders, very deep and moderately broad chests and angular droop- 
•ing quarters, very broad across the hips. They make excellent troopers on 
taecount of their speed and endurance, and, crossed with Arabs and thoroughbred 
English horses, become good cavalry remounts. 

4. Panjab. — There are many special races, such as those reared about Pvawal- 
pindi, Jhelam, Gujrat, Gugaira and Lahore. In the Sikh times the greatest 
care was bestowed on them, and stallions from Kathiawar, Kach, Baluchistan and 
Afghanistan were regularly imported and used to imiirove the stock. The average 
Panjabi country-bred to-day is small, but possesses great powers of endurance. 
It used to be a by no means uncommon occurrence to hear of an ekka pony 
dragging a cart and three passengers from Simla to Kalka, thus covering 58 
miles in one day, without, as the saying goes, ” turning a hah.” This is repre- 
isentative of the hardy little animals found on the plains adjoining the North- 
West Himalaya. In former times the Sikh cavalry were horsed from Dhanni, 
north of the Salt Range, and even now large numbers of remounts are drawnfroin 
that country. 

6. Burma and Manipur. — The ponies of Burma, w’hich are small, hardy and 
-exceedingly tractable, are said to be all importations from the Shan States and 
Manipur. Their characteristic pace is an unbroken run, in which the shoulders 
-seem to roll from side to side. The pure Manipur is generally considered the 
best of all Indian ponies. It is well under thirteen hands, is mostly dun-coloured, 
■and is possessed of wonderful powers of endurance and weight-carrying capabilities. 

6. Himalayan Ponies. — The Ohunt or Khund breed is met with in Laho\xi and 
•Spiti, and is employed almost entirely for saddle purposes. It is never over 
twelve hands, is strongly built, exceptionally surefooted and hardy, but is often 
very hard-mouthed and stubborn. A similar animal is the Bhutia pony, which 
•often attains a height of fourteen hands. A larger and more valuable breed is 
that known as the Yarkand pony. It much resembles the Ydbu of Afghanistan ; 
»has a short round body, deep chest, full quarters, and thick limbs — a miniature 
English cart-horse. It is an admirable pack-horse, and inured to heavy loads. 
It moves at about five miles an hour, and if allowed to preserve that pace 
has great powers of endurance. Closely allied is the pack and riding pony of 
Baltistan and Kashmir. 

7. Asses and Mules, — The ass exists in. all parts of India and is largely used 
as a beast of burden, especially by the dhobis or washermen, potters, tinkers, etc. 
As a rule it is badly eared foi% its onlj-- redeeming feature being its cheapness. 
In Kathiawar there is a specially good breed of donkeys, of which the Halar or 
Jhalavad white variety is specially deserving of notice. The people of the 
interior Himalaya have also a peculiar breed — a very small black animal with 
long shaggy hah. This they bring with them when they come down in the winter 
months to seek work at Simla and other outer hill stations. Mules seem to 
have been known from the most ancient times in India. *Klian says that the 
mares are often covered by the wild asses, red-coloured mules being the 
result. These are very fleet and impatient of the yoke. They are caught with 
foot-traps, and when only two years old may be tamed and domesticated. 
They are then taken to the King of Persia. Blanford gives full particulars of 
the Asiatic Wild Ass. It is found throughout Central and Western Asia, a few 
being occasionally seen in Baluchistan,^ the Panj4b frontier, and even east of the 
Indus in Bikank- and the Rann of Kach. , 

For many years past the Government of India have made strenuous efforts 
'to improve the breed of the plains donkeys, and to secure the rearing of a good 
-quality of mules. They have accordingly supplied donkey stallions and offered 
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rewards and prizes for good mnles. The Natives of Indiahave, ininany localities,, 
a semi-religious objection to breeding mules. [Cf. Ain-i-^Akbari, 1590 (Bloch- 
mann, transl.), 132, 152 ; Linsehoten, Voy. E. Ind., 1598, i., 54; Terry, Voy. 
E. Ind., 1622 (ed. 1777), 132-4 ; Barbosa, tJoaste E. Africa and Malabar (sd 
Hakl. Soc.), 49, 76-7^ 89-90; Mandelslo, Travels Ind., 1662, 35, 86 
Ovirigton, Toy, 1689, 253; Taverxner, Travels Ind. (ed. Bali.), i.’ 

102, 283; ii., 263 ; Hove, Tours in Qufarat, efe., 1787, 53, 67 ; Montgomery 
Martin, Hist. E. Ind., ii., 425 ; Honigbei’ger, Years in E. Ind., i., 72; 
Wilson, Cutch Horses, in Journ. Roy. As. Soc., vii., 141 ; Mae, gregor, Journ. to 
Khorasan, 1875, 292-4 ; Wallace, India in 1887, 127, 141 ; Hoey, Monog. Trade 
and Manuf. N. Ind., 58, 102 ; Voelcker, Juiprow. Ind. Agri., 211-2; Lawrence, 
Valley of Kashmir, Z64r-5 ; Agri. Ledg., 1803, Ho, 19; 1894, No. 12 ; 1896, No. 3; 
Govt, of Ind. Resolution, 1806 ; Journ. Nat. Hist. Calc., vii,, 469; Ann. Rcpts. 
Civ. Vet. Dept, in Ind. since 1895-6; Ewart, The Penycuih Exper., 1899 ; 
Mollison, Textbook Ind. Agri., 1901, ii., 10-1, 41-8 ; Pierre and Monteil, Le 
Ohcval au Soudan, in L'Agri. Prat, des Pays Ghauds, 1905, v.,pt. i., 126-39,] 
iV. THE DOMESTICATED PIGS AND WILD BOARS OP INDIA. 

Pig or Hog is the name applied to different animals of the famity Suid.®, 
the only representative in India of the snb-di\dsion of the Ungulates known 
as Suina. Blanford enumerates the following species : — 

Sus cristatus, Wagner ; Blanford, Fa. Br. Ind. (Mammalia), 560-2 ; Indijut 
Wild Boak, sur, bad, fanwar, varaha, paddi, dukkar, pandi handi, tan-wet, etc. 
This is the only species, of any interest or importance economically. It is found 
throughout India, from the sea-level to an altitude of about 12,000 feet, wherever 
there is sufficient shelter, either of long grass, low jungle or forest. When 
abundant it does great damage to crops. The tame pig of India is probably 
derived from the wild animal, and in some places is said to breed with the latter. 
Several race.s of domesticated pigs are met with in India, where religious and 
caste beliefs allow' of their being kept. In the article on bard (pp. 701-2) it 
will be seen that two chief classes of pigs are spoken of, namely the “ China 
pig ” and *' the Countiw pig.” 

S. andamanensis, Blgth Blanford, Z.c, 562-3. The Andaman Pig. A small 
animal, some 20 inches high, occurring in the forests of the Andaman Islands, 

S. salvanius, doctgs. Blanford, l.c. 563. The Pigmy Hog. In the forests 
at the base of the Himalaya in Nepal, Sikkim and Bhutan. Its habits are very 
similar to those of s. eristntus. It is found chiefly in high jungle grass, 
in herds of five to twenty. They are rarely seen, as they leave the forests at night 
only, but may be traced to their lairs by the mud coatings of the lower vegetation 
left behind them. In Manipur I found this species to form coverings over their 
lairs by breaking and throwing down the spiny bamboo. 

The pig affords various economic products, the chief of which are 
Bristles, Lard, Meat (Fork, Ham, etc.) and Skin. Lard is separately dealt 
with under that heading (pp. 701-3),, Pig-skin forms, when tanned, a leather 
which is principally valued for saddlery. That of the wild hoar is much 
thicker than that of the domesticated animal, and consequently offers 
more difficulty in the process of tanning and preparation. It is also 
used in the manufacture of many small articles of leather-ware, such as 
purses, coverings of pocket-books, etc. 

Bristles are employed chiefly in the manufacture of brushes, and the 
export trade in bristles and other brush fibres in recent years is very 
considerable. For the period 1900-7, the following were the Exports 
of bristles and fibres for broom and brush manufacture : — 1900-1, 49,682 
cwt., valued at Rs. 14,93,685 ; 1901-2, 48,488 cwt., Rs. 13,65,600 ; 1902-3, 
70,917 owt., Rs. 15,79,002 ; 1903-4, 83,258 cwt., Rs. 20,76,331 ; 1904-5, 
81,290 cwt., Rs. 18,39,854 ; 1905-6, .93,873 cwt., Rs. 21,61,028 ; 1906-7, 
88,158 cwt., Rs, 17,68,930. Of the total for 1905-6, Madras exported 89,978 
cwt. and Bengal 3,604 cwt., and the countries to which the largest quantities 
went were — ^the United Kingdom, 30,485 cwt. ; Germany, 27,874 cwt. ; 
Belgium, 24,463, cwt, ; Ceylon, ^536 cwt. The Imports are compara- 
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tively insignificant, averaging for 1900-7 about 450 cwt. In 1904-5 they 
reached 1,099 cwt., valued at Rs. 29,856 ; in 1905-6, 697 cwt., Rs. 17,462 ; 
and in 1906-7, 599 cwt., Rs. 25,219. Mostly from the United Kingdom 
and Germany. 

Of Bacoir and //am India annually imports large quantities, and the Bacon 
exports are small. The Imports for 1900-7 were as follows : — 1900-1, and Ham. 
1,144,716 lb., valued at Rs. 7,61,782 ; 1901-2, 1,136,959 lb., Rs. 7,47,093 ; 

1902-3, 1,231,934 lb., Rs. 8,16,613 ; 1903-4, 1,267,724 lb,, Rs. 8,16,223 ; 

1904-5, 1,373,474 lb., Rs. 8,09,678 ; 1905-6, 1,600,898 lb., Rs. 9,40,140 ; 

1906-7, 1,487,729 lb., Rs. 9,52,715. Almost the whole comes from 
the United Kingdom, viz. 1,575,838 lb. in 1905-r-6, while small quantities 
are drawn from Hongkong, Australia, the Straits Settlements, Germany, 
and Sweden. The Exports of Indian hams amounted in 1904-5 to Total Trade. 

672 lb., valued at Rs. 150, and in 1906-7 to 259 lb., valued at Rs. 150. 

The re-exports in 1904-5 were 7,323 lb., valued at Rs. 4,358, but in 1906-7 
only 537 lb. Thus, adding together all the available returns of the products 
derived from the pig, the exports in 1905-6 were Rs. 21,69,778 and the 
imports Rs. 10,17,138 ; and in 1906-7, exports Rs. 17,84,827 and imports 
Rs. 10,70,304. The decline in the exports of lard and increase in the 
imports point to a serious defect, and the large demand for foreign ham 
and bacon is significant. There are thus great possibilities in the future. 

TRADE IN INDIAN LIVE STOCK. Trade. 

Of the estimated number of animals of all sorts (220 million in 1904-5), 
about 23 per cent, are annually exported in the form of hides and skins. 

But India imports and exports live stock, and by sea as well as across TrauB- 
her land frontiers. Hence the returns under these headings have to be frontier 
taken into account. It may be desirable to set forth the Trans-frontier Traffic, 
trade before exhibiting the foreign. In the official statistics the imports 
are referred to the following groups — (a) Horses, Ponies, Mules : (5) imports, Oattie. 
Cattle : (c) Sheep and Goats : and (d) Other Kinds. The totals for the 
year 1904-5 were 665,024 animals, valued at Rs. 74,74,928 ; for 1905-6, 

685,732 animals, Rs. 65,30,041 ; for 1906-7, 714,368 animals, Rs. 70,12,607. 

The most important are the cattle, 105,726, valued at Rs. 44,04,266 in 
1906-7 : the sheep and goats, 166,653, valued at Rs. 6,12,062 : and other 
kinds of animals 434,704, valued at Rs. 13,14,543. The chief countries of 
suppty of cattle are Nepal, North Siam, and the Southern Shan States. 

For sheep and goats. Northern and Eastern Afghanistan, Nepal and siicep and Goats. 
Kashmir. Of the other kinds, Nepal, South Siam and North Siam. The 
Trans-frontier exports from British India are less important and need Exports, 
hardly be reviewed. The totals in 1906-7 were 92,644 animals, valued at 
Rs. 11,78,866. Perhaps the most remarkable feature of the trade re- 
corded as carried by rail and river is the fact that Bengal is the chief 
exporting province and the United Provinces the principal importing area. 

The next most important receiving centres are Calcutta and Bombay. 

Turning now to the transactions by sea, the Imports are most valu- imports of 
able under the heading of horses. The total imports in 1903-4 were Horses, 
valued at Rs. 53,62,833, of which Rs. 52,48,690 represented the horses 
brought mostly from Australia into Bombay and Calcutta; in 1904-5, 

Rs. 59,27,625 (horses, Rs. 55,47,939) ; in 1905-6, Rs. 49,41,452 (horses, 

Rs. 46,76,055) ; in 1906-7, Rs. 46,55,792 ' (horses, Rs. 44,88,933). Of 
the Exports it may be said the position is reversed, the traffic in horses 
being the least important. The total for 1903-4 was returned at 
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Rs. 22,27,523, of wMcli Rs. 21,23,214 ^represented cattle, sheep and goats, 
etc.; 1904-5, Rs. 19,40^29 (Rs. 18,98,380 cattle, sheep, etc.) ; 1905-6, 
Rs. 19,33,828 (Rs. 19,07,228 cattle, sheep, etc.) ; and 1906-7, Rs. 22,63,176 
(Rs. 22,21,416 cattle, sheep, etc. The horses go mainly from Bengal and 
Bombay to Ceylon and Ma-aritius, and of the others Madras practically 
conducts the entire trade, sending the animals to Ceylon and the Straits 
Settlements. ; 

CATTLE FOOD AND PODDBK.—Exports.— It is somewhat sur- 
prising to discover in the. published returns of the foreign trade of 
India, a heading “Eodder, Bran, and Cattle Food, including Hay and 
Straw.” This is referred to three groups, as follows— Oil-cake : Rice 
bran: Other sorts. The total exports under these three headings were 
in 1900-1 valued at Rs. 70,13,826; in 1902-3, Rs. 85,73,627 ; in 1904-5, 
Rs. 97,21,116 ; in 1905-6, Rs. 1,18,15,434 ; and in 1906-7 at Rs. 93,99,644 
(£626,642). Of the large amount for 1905-6, Rs. 51,99,194 represented 
the value of oil-cake, and Rs. 55,41,825 that of rice bran. Practically the 
whole of the Rice Bran goes from Burma and the Oil-cake very largely 
from Madras, with a fair amount from Calcutta and the balance, very 
nearly, from Bombay. Fully a third of these articles of cattle food is 
consigned to the United Kingdom ; another third to Ceylon, the Straits 
Settlements and Germany in approximately equal quantities. The balance 
goes to Java, the Philippines and East Africa, followed by France, Aden, 
Hongkong, Belgium, etc. 

Prices of Beef and a «on.— Particulars are given in Prices and Wages 
in India (1904) of beef and mutton in certain localities of Western India 
since 1855. During that time they have practically remained stationary : 
if anything, cheapened. Taking the average of the quinquennial period 
1871-5 as a standard, the price in the Presidency for beef was '25 rupee 
a seer (= 2 lb.) ; in Sind *17 ; in Rajputana and Central India *16. For 
MUTTON, Bombay *31 ; Sind *18 ; Central India and Rajputana *21. Taking 
these as 100, beef in Bombay was (in 1903) 80 ; in Sind 118, and in Central 
India and Rajputana 50 ; mutton similarly was 100 (during 1871-5) in 
Bombay, and in 1903 it was 97 ; in Sind 144, and in Central India and 
Rajputana 95. These results are doubtless fairly expressive of India as a 
whole ; but no other returns are available, so that particulars of the other 
provinces cannot be furnished. 

For trade in Lard and Tallow, see the separate article (pp. 701-3) ; 
Hides and Skins (pp. 632-40) ; and Oils (pp. 813-4, 819). 

{Cf. Institutes of Manu, ii., 41 ; v., 8; viii., 298 ; xi., 139 ; Varthema, Tmyeto 
(ed.Hakl. Soc,), 1510, 87, 200; Ain-i-ATchan, 1590 (Blochmann, transL), i,, 63 ; 
(Jarrett, transl.)ii., 350 ; Linschoten, Voy, E. Ind., 1698, i., 25 ; ii., 10 ; Fryer, 

Acc. E. Ind. and Pera., 1075, iii,, 118, etc., etc. ; Ainslie, Mat. Med., i., 150, 184, 221, 
423-6 ; Moorcroft, Travels, !., 68-9 ; Hoyle, Prod. Bes. Ind., 161 ; Baden-Powell, 
Ph. Manuf., 49 ; Lewin, Wild Races S.E. Ind., 1870, 261 ; Ind. For., x., 339 ; 
XV., 27 •, Season and Crop Eepts.J 

LUFFA, Cav . ; FI Br. Ind., ii., 614-6 ; Duthie, FI. Upper Gang. 
Plain, 1903, 367 ; Cooke, FI. Pres. Bomb., 1903, i., 531-3 ; Prain, Beng. 
Plants, 1903, i., 519-20 ; Cuourbitace.®. A genus of climbing plants, 
native of the warmer regions of the Old World and one indigenous in 
America. Four or five are wild in India. 

L. acutangula, Roxb.; Duthie aad Fuller, Field and Carden Crops, 1883, ii., 60, t. 
Ixii ; Rec. Boi. jStirw. JncZ,, iii., 61, 216, The taroi {torai), jhinga, satpatiya, sMr&ld, 
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MAELOTUS 

PHIMPPINE3NS1S 


■pi'kunkai, etc. A little , branched climber, ■ met with in Korth-West India, 

Siklcim, Assam and Eastern Bengal. - 

Is cultivated in most parts of India for its fruit. Rich soil should be selected, Cultiva- 
and tlie seed sown from March to June in lines 5 feet apart. When the young tion, 
plants are about 4 inches high, supports are required. Until the rains begin, the seasons, 
first sowings have to be regularly watered. The fruit is highly esteemed by 
Nati\'e3 and eaten either in curries or dressed with clarified butter. When fully 
developed it is about a foot long, but if allowed to grow longer than 4 inches it 
rapidly deteriorates. The seeds possess emetic and. ptugative properties and 
also yield an oil. The fibrous texture of the fruit forms, like that oiXj. tef/t/ptim-.u, 
a clicap and efficient flesh-brush. [(7/. Gollan, Ind. Veg. Gard., 1892, 117-8; BatU-sponge. 
Banerjei, Ayn. <7'utoc&, 1893, 117-8; Woodrow, Gard. in Ind., 1899, 333-4; 

Eirminger, Man. Gard. Ind. (ed. Cameron), 1904, 168.] 

Var. amara ; L. amara, Roxb. ; Praia, l.c. ; Rec. Bot, Siirv. Ind., iii., 216 ; 

Icarvi-tarol, ghosha-latd, tita-jhingd, rdnturai, Icadu-sirola, adavi-hira, etc. Met 
with all over India, especially on the western side. The fruit is largely used in 
Native medicine. The juice of the roasted fruit is applied to the temples to cure 
headache, and the ripe seeds ax*e generally said to be a sure and safe emetic. 

[<7/. Pharmacog. Ind., 1891, ii. 80-1.] 

L. segyptiaea, Mm. ; Duthie and Fuller, f.c. 61, t. Ixiii; Rec. Bot. 8urv. Ind,, iii., 

60, 216. The ghia-taroi, dlmndul, bhol, liasada, dilpasand, ghoadle, gutti bira, etc,. 

A large climber common everywhere and often cultivated, especially in the plains. 

The fruit is edible, and when dried forms a structure of interlacing fibres, used as 
a flesh-brush in the Turkish bath or as a substitute for the bath sponge, and has 
more recently been made into boot-socks. The seeds are emetic and cathartic Boot-socks, 
and yield an oil. [Cf. Dodge, Useful Fibre Plants of the World, 1897, 229 ; Wood- 
row, l.c, 333-4.] 

L. echinata, ffoxb.; hindadl, janthori, huhad~vel, etc. A small climber, native 
of Gujarat, Sind and Bengal (Purneah and Dacca). The fruits ripen in the cold 
weather and are medicinal, as is also the stem. It is a bitter tonic and powerftil 
diuretic. [Cf. Pharmacog. Ind., 1891, ii., 81-6 ; Sen, Orig. Res. in Treatment 
of Trap. Diseases, 1902, 95-8.] 


IVI 


MALACHRA CAPITATA, lAnn. ; FI Br. Ind., i., 329 ; Cooke, D.E.P., 

FI. Pres, Bomb., 1903, i., 99 ; DutMe, FI. Upper Gang. Plain, 1903, 84 ; v., 109 - 13 . 
Malvace..®. The han (ban)'bhendi. 

An erect annual, native of West Tropical Africa and of Tropical America ; 
introduced into India and now plentiful throughout the hotter damp tracts 
from the United Provinces to the Karnatak. It yields an excellent fibre, 8 
to 9 feet long, which experts have decided is little if at all inferior to jute. It Jute 
was at one time hoped that Bombay through the cultivation of this plant might Substitute, 
secure a good and profitable substitute for Bengal Jute. These expectations 
have never been realised, but the plant in some parts of the Presidency has 
become so abundant as to be often viewed as indigenous. [Of. Offlo. Correspond. 


■on Exper. Cult, in Bomb., 1878-82 ; Agri. Ledg., 1896, No. 6, 30 ; Dodge, Useful 
Fibre Plants of the World, 233 ; Woodrow, Gard. in Ind., 1899, 184 ; Imp. Inst. 

Teo/t. Bepto., 1903, 69.] 

MALLOTUS PHILIPPINENSIS, MueU. Arg . ; FI. Br. Ind., D.E.P., 
y., 442 ; Gramble, Man. Ind. Timbs., 1902, 619-20 ; Talbot, List Trees, etc., v., 114 - 24 . 
1902, 316 ; Hooper, Agri. Ledg., 1905, No. 4 ; also Rept. Labor. Ind. Mus. Kamela. 
(Indust. Sec.), 1905-6, 30, 33-4 ; Rec. Bot. Surv. Ind., iii., 101 ; Brandis, 

Ind. Trees, 1906, 590 ; Euphoebiacba:. The Jcamela, hamala, Icambild, ruin, 
vori, sinduri, shendri, pimag, tdng, gangai, rolU, puroa, hapli, Mmicuma, 

Jcurhu, tawthidin, etc. A small tree, usually 'with, a buttressed trmii:, 

•occurring along the loot of the Himalaya frqm Kashmir eastwards (rising 
to 4,500 feet in altitude) ; also in Beng&,l, Central, Western and Southern 
India ; Burma ; the Andaman Islands and Ceylon. 
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Mulberry Silk. 
Tasar Silk. 


Dye. — The most important product of this tree is the hamela powder — a 
Dye formed of the red glands found on the surface of the capsule. It is used 
chiefly for imparting to silk a bright ora,nge or flame colour. A full account of 
the history of this dye is given in the Dictionary. In collecting the powder, the 
ripe fruits' are placed in a cloth or sack, and beaten until the glandular pubescence 
is removed. In some districts the fruits are simply rubbed between the palms 
of the hands, or are kneaded with the feet on the ground. The powder thus 
obtained is then sifted to free it from the fruits and broken pieces, and in this 
condition it is ready for market. Through careless collection or fraudulent 
admixture, the commercial article, however, is often met with in a very impure 
state, and tins may partly account for its neglect by the Native dyers and the 
decrease in its consumption. 

The following abstract of the available information regarding the chief 
localities and collecting areas may be given here : — 

Bengal — The tree is fairly abundant in the forests of Puri and Singhbhvun, 
but is scarce in other localities. In the Puri Division it is said to occur in abun- 
dance in the southern tracts. It grows wild in the forests, but attains greatest 
perfection in open situations. Flowers and fruits heavily on lands leased to 
the Khonds, who clear away all other tree growth, and carefully prune the trees 
every year. In the thick forests it bears few flowers and fruits. The flowering 
season is in Decehaber, and the fruits mature in January to February. The 
fruit of the Bengal plant is larger than that of the United Proadnces, and 
doubtless yields a more abundant and better colouring matter. The dye was 
formerly procurable in large quantities from Raman Lall Das of Elam bazdr, 
Birbhum, at Bs. 13 to 14 per rnaund. 

United Provinces. — Occui's in great quantity throughout the Kumaon, Garhwal, 
and Ganges Sub-Himalayan Forest Divisions. It grows wild, for the most 
part associated with sal (siiorea rohuHta). Is common in the Dun; in a few 
places might be said to form almost the principal tree met with. In spite of 
its prevalence, there is now, however, no trade in the dye, which could be 
landed at a railway station for Rs. 10 to Rs. 12 per 100 lb. 

PanJab. — ^Very abxmdant in the Nurpur forests, Kangi’a. About 30 maunds 
are annually exported from Nurpur, where it is sold at the rate of 4 seers per 
rupee. The cost of 100 lb. would thus be Rs. 12-8, or, delivered at the nearest 
station, Patankot, would come to Rs. 16. At Amritsar it is said to fetch Rs. 20 
a maund. Kamela is imported into Rawalpindi from the Hoshiarpur district at 
the latter price. . The tree grows in abundance in the Simla forests, but the 
dye is not gathered. 

Bombay. — The Belgaum district is the principal collecting ground for Western 
India. About 4,000 lb. are sold locally every year at 4 to 6 annas per lb. The 
price of 100 lb. delivered at Belgaum railway station is Rs. 12-8. 

Madras. — Widely distributed in the Gamsur taluk of the Ganjam district, 
the annual output varying from 30,000 to 35,000 lb. The cost price at Madras, 
including transport and delivery, is Rs. 20 to Rs. 40 per 100 lb. In Madras City 
there is no local demand iox kamela, and the dye from Ganjana is all shipped to 
England and the Continent. 

Burma. — More common in Upper than in Lower Burma. The dye collected 
is estimated to cost at least double what it does in North India. There 
do not appear to be any regular market rates, but the prepared powder can 
be obtained in the jungles at Rs. 5 per vise. 

Indian Methods o/ Hooper gives the following account of the 

method of dyeing pursued in Belgaum : — “ Two lb. of silk and 1 lb. of carbonate 
of soda are placed in a vessel of water and boiled for a short time. As soon 
as the silk softens, it is removed. In the same water are then placed 20 tolas of 
kamela powder, 2|- tolas of jinjili (Sesamnra) oil, ^ lb. of alum, 1 lb. of carbonate 
of soda (in addition to the 1 lb. previously used). This mixture is boiled for 
a quarter of an hour, and then the silk is replaced in the vessel and taken out 
after another quarter of an hour’s boiling. The colour is deep yellow.” In the 
Central Provinces, in dyeing tasar silk, the powder is first mixed with the ash 
of the myrobalan {TenninaHa A.rjtfn») and then put in water and allowed to 
stand till the sediment subsides. ' The water is then decanted into another 
vessel in which is placed finely powdered lodh (St/Hipiocos rttvemosn.) bark. The 
tasar silk is next soaked for six hours in the preparation ; then taken out and 
dried, put back in the fluid, dried and again submerged till the fabric obtains 
the desired shade. 
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Medicine. — -Kamela is used as au authelmiutic for the expulsion of tape- 
worm, but its utilisation is said to be almost obsolete, and in 1898 it was 
omitted from the British Pharmacopoeia, The seeds yield 5-83 per cent, of a 
bland oil. Accordiag to Gamble, the wood is of little use as timber, but is 
valued as a Fxtbl. The bark has been reported to be used for Tastnustg leather, 
but Prof. Hummel of Leeds found only 6*5 per cent, of tannin in a sample 
submitted to him for examination. {Of. The Bower Mannacript (Hoernle, 
traxrsl.), 1893-7, 103, 18Q i Pharmacog. Ind., iii., 296-300; Lawrence, Valley 
of Kashmir, 1895, 68 ; Monographs, Dyes and Dyeing : — Fawcett, Bomb., 1896, 
31 ; Haider, Madras, 1896, 8 ; Russell, O. Prov., 1896, 19-20 ; Hadi, XJ. Prov., 
1896, 80 ; Sule, Berar, 1896, 6 ; Hmnmel and Perkin, Tinctorial Prop, of Ind. 
Dye-stuffs Perkin, Class, of Ind. Dye-stuffs, in Imp. Inst. Journ., March 1897 ; 
Perkin, Colouring Matter of Cotton Flowers and Note on Rottlerin, contrib. from 
Res. Lab. Dyeing Dept. Yorkshire, Col. 1897 ; Adulterat. of Kamala, Journ. 
Soc. Chem. Indust., June 30, 1900, xix.. No, 6 ; Dutt, Mat. Med. Hind., 1900, 
232-3; Imp. Inst. Journ., 1900, vi., 209; Rept. Cent. Indig. Drugs Comm., 
1901, i., 120 ; Agri. Ledg., 1902, No. 1, 52 ; 1905, No. 4 ; Imp. Inst. Tech. Repts., 
1903, 216-7, app. 213-5; Joret, Les PI. dans L'Antiq., etc., 1904, ii., 348.] 

MALT LIQUORS and Indian Brewing , — ^The manufacture of 
BEER embraces two distinct operations — Malting and Brewing. 
In tbe time of Herodotus (460 b.c., bk. ii., cb. 77) there was no separate 
name for beer ; be accordingly speaks of tbe Egyptians as making wine 
from barley. Dioscorides, Galen and others condemn beer as prejudicial 
to the head and nerves. 

History. — The Hindus, as well as most of the aboriginal tribes of India, have 
been acquainted with both distilled and fermented beverages from very ancient 
times. But it is curious that while full particulars exist regarding the more 
advanced art, viz. that of distillation, the rationale of malting as a distinct 
stage in the production of fermented beverages does not appear to have been 
understood. Indeed it has been contended that, even in England, malting as 
a separate operation was not known until the time of Henry VIII., when the use 
of hops was also discovered, A fermented but non-distilled liquor may be said 
to have been prepared all over India, the materials varying according to the 
region or people, but in no instance has malting as a distinct and necessary stage 
been recorded. And what is perhaps even more striking, a fermented beverage 
made from grain would seem, so far as India is concerned, to have been more 
closely associated with the Mongolian than with the Aryan races. With the 
latter branch of the hxnnan family sweet liquids, such as honey and water, eane- 
juioe and water, or the sap of various palms, were fermented into beverages 
that would more closely correspond with the ancient mead of England or the 
ales subsequently in favour, than with the beer of modern trade. It would 
be thus easy to understand why the art of malting was not loxown, since 
unnecessary, indeed almost impossible, under these circumstances. The most 
general Indian name for fermented sweet liquors is possibly tdri, though 
sendhi is sometimes used almost synonymously, while pachwai (or handia and 
marua) denote malted and fermented beverages made from grain, mostly rice, 
though barley and millet are also utilised (see p, 840). 

The English word “beer ” came through the Anglo-Saxon heor and the German 
hier — swords which indicate the grain used in the fabrication of the bever- 
age. The Asiatic word which in meaning most closely approaches “ beer ” 
seems to be huzah or huza, a Turldsh word adopted into Persian and ultimately 
into many languages in India and Africa, It is, however, the name more used 
by the well-informed, pachwai being the every-day word for beer or malted 
liquor made from grain. Shaw {Travels, etc., 1757, 407) speaks of the Egyptians 
making a fermented and intoxicating HqUor, known as bouzah, from barley. 
Moorcroft .{Travels, 1819-25, i., 162), while describing Ladakh, says that 
the inhabitants make “ a sort of beer called huza from barley, the grain of 
which is parched and groxmd, and the flour mixed with rice which has 
been softened by steeping in water. The po'Wder of the root of some bitter 
and aromatic plant that grows higher up in the mountains is added to the mixture, 
and the whole is put into a press to squeezq out the water, and dried. When 
required for use a piece of the dry cake is thrown into a vessel of water, and in 
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the course of three or four days fermentation takes place and the liquor is ready 
for drinking.” In another passage, Moorcroft remarks, “The Tioetans never 
drink plain water if they can avoid it. The wealthier drink grape-juice and 
water, or sherbets ; the poorer, a beverage called huza by the Kashmiris, and 
chang by the Tibetans, which is made from barley. The grain is boiled until it 
is soft, and then dried ; to about 10 lb. of this softened grain, three ounces of 
the dough used for wheaten cakes, , but dried and pounded, are added, and the 
mixture is put into a bag and kept in a warm place until it ferments, which it 
does usually in two or three days. Equal measures of the prepared barley and 
cold water are put together in an earthen vessel. After standing for twm days 
the fluid is strained off ; a similar quantity of water is again added, and treated 
in the same manner, and the beverage is the liquor called chang.” “ The grains 
remaining after infusion are dried, and ground into flour.” The above passages 
bring to mind the account of huzeh as given by the Emperor Baber m his McMwirs 
(1525, 283, 294), speaking of Sewad and Bajour (practically the same country), 
and thus tliree hundred years before Moorcroft’s time. The passage has already 
been quoted under Eleusine (p. 620), and there would seem little doubt that the 
substance called kim, which was “ round like a loaf,’’ was the softened grain 
(whether barley or mama), with its ferment and bitter flavouring ingredient, 
taken from the cloth in which squeezed to deprive it of its moisture, 
and thus compressed into what might easily be described as a sort of loaf. 
Aitehison {FI. Lahul, Journ. Linn. Soc., 1869, x., 76) says that “from barley, 
as well as from idee {'’ drai, ^ ^ dai ’) a kind of beer is made, called chung.” In 
making chang, a ferment is used, called pah, imported from Ladakh in the form 
of dry yeast. “ The Lahulees admit their ignorance as to its nature and their 
non-ability to make chung without it.” In the Hemp Drugs Commission’s 
Beport (1894, i., 157) mention is made of a liquid preparation used in Sholapur, 
Bombay, under the name hoja, which consists of a gruel made of judr (Sorghum, 
p. 1040) flavoured with hemp and a little Nux vomica. 

The practice of making duza or beer from barley is thus quite as ancient 
in India, very possibly, as in Eimope. In passing it may be added that the 
great conquering Emperor Baber tells us he did not like “ huzeh” because of its 
bitter flavour — the Indian objection to-day to European beer. (See Cannabis 
sativa, p. 267.) 

Under Coix (p. 396) particulars will be found of the Naga hills beer, loiown 
as dzu. This is, undoubtedly, a fermented beverage made either from coix 
or rice or both mixed, the one fermented and the other not. Grain is placed 
in a large wooden trough and hot water poured over it. It is then left to malt, 
and, when this stage is complete, a further quantity of boiling water is added. 
In three days’ time the liquor is in prime condition, and by the fourth or fifth 
day it becomes intoxicating. It has already been pointed out that the dispersion 
of coix grain over India and Burma accompanied the Mongolian invaders, and 
further that the name kasi or kasai or some obvious derivative from that word was 
conveyed to remote countries and into diverse tongues. 

Ferments. — Bergtheil {TJie Study of Fermentation as Applied to 
Agriculture, in Agri. Journ. Ind., i., pt. i,, 68-75 ; pt. iii., 230-6) reviews 
some of tlie more interesting modern opinions regarding Fermentatiost. 
Among all races and in every age, he says, we find a knowledge of some 
means for the production of alcohol, all fundamentally depending on 
the fermentation of sugar. In many instances the initial action is the 
conversion of starch into sugar by an enzyme action, — the “ malting ” 
of barley. The grains are placed under conditions favourable for ger- 
mination, and when the production of a soluble, easily assimilable food 
for the infant plant has been accomplished, the grains are killed. The 
further stage, namely, the. fermentation of the sugary fluid into alcohol, 
is ordinarily accomplished by a fungus, known as yeast. “ In Western 
comitries,” writes Bergtheil, yeasts and their actions have been care- 
fully studied, and pure cultures of special yeasts, which have been found 
most suitable for the production of the particular type of fermentation 
desired, are deliberately introduced and their growth most carefully 
regulated and guarded ; in other cases, such as those we are familiar with 
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in India, wild yeasts are allowed, to gain access from the air and grow 
in the liquid to be fermented, but under all circumstances a yeast or 
closely allied organism is necessary to the process.” 

From the facts already briefly reviewed, it may be inferred that this 
art of fermentation is fairly understood in India. In most Excise Reports 
of Bengal mention is made of a ferment known as haMar — a compound 
prepared from the roots and leaves of several plants (names unknown, 
but innocuous) (see Spirits, p. 1047). In most eases the yeast used is con- 
veyed from one brew to another. The bakers of the lower provinces of 
India, for example, regularly purchase their supply from the palm-wine 
(ton) manufacturers. In Upper India numerous ferments are known. 
For example, while travelling in Kullu and Ladakh my attention was 
drawn to the ferments employed by the people in these countries. I 
found that in Kullu the brewers of sur (grain beer) sent, just as Moorcroft 
tells us, up country for the root of a herb which they employed in brewing. 
InKullu this isknownasmaiAosaw, andseems tobe a speciesof Ijlfiiistlcimh. 
The root is reduced to powder and mixed with damp barley flour. Fer- 
mentation is soon set up, and the mixture is then baked into cakes and 
dried. These are sold urnder the name dlieli, and are said to preserve 
the fermentative germ for an almost indefinite period, and may be used 
either by the baker or the brewer as desired. In Ladakh I was unable 
to discover the plant employed, but the cakes are there known by the 
name paps (see above, pa5). \Cf. Ann. Rept. Ind. Mus., 1894-5, 35.] 

In Manipur I discovered that the powdered stems of a leguminous 
plant (possibly a species of Millettia) were employed as the fermenting 
material, and Mr. C. B. Clarke says that in the Khasia hills the people 
procure fermentation from the flowering spikes of a Rhyncospora, 
{Of. D.E.P., V., 131-6 ; Lawrence, Valley of Kashmir, 1895, 82.] 

Hops and Substitutes. — On more than one occasion the effort has 
been made to cultivate hops {Humulns Lupulus) in India, but with 
indiflerent results. The amount required by the brewers in India is 
annually imported. Hooper {Rept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 
12) gives the results of his chemical examination of a sample of hops 
grown in Kashmir. By way of comparison, he exhibits the amounts of 
resin (ascertained by Coez’s benzol method) in certain trade samples : — 
Californian, 21 '0 ; East Kent, 18'7 ; Kent, 17*8 ; Bohemian, 15*6 ; North 
French, 14*8 ; Kashmir, 13*2 ; and other Indian samples, 12*9. Thus 
Kashmir is not far behind French hops. 

By the Indian makers of liquors, various substances are used as sub- 
stitutes for hops, the most general being the distiller’s bark (see Acacia 
ieucophloea, p. 15), but in this connection it may be of interest to 
invite attention to the suggestion that the soma of the ancient classical 
writers may have been the astringent stems of ISphedra {D.E.P. , iii., 
247-51) employed in place of hops, 'and not as itself the source of the 
liquor of which so much has been written. 

Barley. — All forms of barley (p. 643). are' not equally suitable for 
brewing any more than all forms of coix'are suited (see p. 396). The best 
Indian barley comes from NortheM India (United Provinces and South 
Panjab). Plumpness of grain and hniformity in weight are desirable. 
The finest Indian samples weigh 56 lb, per bushel, The grain must also 
be bright in colour and not “ steely — ^the condition of most of the 
samples from the plains. But abov'C allj it nuist be living and capable 
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of active germination during malting, and must not have germinated 
before reaching the brewery. Damaged grain will rot during malting, 
and thus lower very greatly the value of the material. [Cf. D.E.P., v., 1281] 
The grain must be thoroughly screened and winnowed before it is 
placed in the steeping- vats. It is now conveyed to the malting-floor, 
where it softens and germinates. Simultaneous and uniform malting 
is essential. When malting is completed, the grain is again screened to 
remove the rootlets, then crushed, infused with water and hops added. 
The infusion is next fermented, and shortly after the liquor is ready 
for bottling and cashing. 

Indian Indigenous Brewing. — No one has hitherto attempted to produce a 
definite statement of the art of brewing and of the beverages produced for the 
whole^, of India. In the JBeporte issued annually by the various Provincial 
ladian Beer. Governments, brief paragraphs now and again deal with what appear to be 
beverages akin to beer and ale. As aheady explained, paohwai is made from 
fermented grain, mostly rice ; it is thus a form of beer, but when distilled it 
becomes a kind of spirit or whisky, and in that case is called phatiTca or madira. 
On the other hand, toddy or tari (palm juice) fermented, but not distilled, 
Indian Ale. corresponds very closely with the theoretic definition of ale, and when distilled 
becomes the spirit generally called am/:. But palm juice is often drunk without 
being fermented, and is then spoken of as “sweet tari.” For tliis j)urpos8 the 
law requires that a private person tapping his own trees must wash the interior 
of the collecting vessels With lime-water so as to prevent fermentation taking 
place. ' Similarly a sweet drink or fermented ale is often prepared from mahua 
flowers. 

paehwai. In the Excise Reports for both Bengal and Assam, paehwai and tari are 

mentioned. (See Oryza (Revenue), p. 840.) The licenses granted for home-brewing 
of paohwai are explained : these are issued (mostly to hill tribes) without limit as 
to quantity, but at a fixed annual fee. The beverage cannot, however, be sold. 
Tari. In the Central Provinces the revenue from tari consists of license fees paid for 

the right to manufacture and to vend. But paohwai and aagda are m these 
provinces spoken of as “ Native Beer.” [Cf. Hooper, Rept Labor. Ind. Mus. 

(Indust, Sec.), 1903-4, 35.] In the reports of the United Provinces reference is 
given to ton (the juice of jBo»*rt»s»»s), to aewdM (the juice of J!»ii<««far!), to 602a, a fer- 
mented liquor made from rice, and to darhahra, a fermented beverage from 
various herbs (not known). Of Madras, mention is made of both sweet and fer- 
mented “ toddy ” collected from the cocoanut, sago, palmyra and date palms, also 
from a palm not previously recorded as affording the juice, namely the dadaaal 
or dadael (Avenf/n trif/htu). Of Bombay toddy, it is said the revenue in 
1903-4 came to Rs. 15,52,000. This was raised both by a tree tax and a vendor’s 
license. The chief trees tapped are the date palm, the brab {vnitnym) and the 
cocoanut. The total number of trees tapped in 1903-4 was 231,245. Unlike 
Madras, tree-tapping for sweet toddy is not permitted, as fermentation is said to be 
set up immediately the juice is drawn from the stem. In a special experiment 
separately reported, thirty-two hrcib trees yielded in Salsette during the month— 
February 16 to March 15, 1904 — a total of 176 gallons of toddy. The Burmese 
reports .speak of “ fermented ” liquors under two headings — -(a) other than 
tow, and {h) tari. The consumption of fresh tari is allowed without being 
subject to a tax, and the owners of trees may sell the juice obtained from 
their trees to professional tari makers without paying any fees. Of the non-ton 
beverages, mention is made of haung, aeinye, hlciwza and aeye. These are said to 
Xeasfc. be manufactured from rice, fermentation being procured by yeast. Itwouldseem 

that a mistake may have been made regarding both the grain and the ferment, 
Coix is certainly largely employed by the hill tribes, but the ferment need not 
be yeast as tmderstood in Europe, (See Bassia, pp. 118-9; Borassus, pp. 170-1; 
Caryota, p. 286 ; Cocos, pp. 361-2 ; Phoenix, p. 886 ; Setaria, p, 988 ; Spirits, p.l047.) 
Anglo-Indians. European Beer. — Turning now to Indian beer brewed after the European 
method. In the. writings of the early European visitors to that country, frequent 
mention is made of “beer ” or of “ country ale,” but whether these were malted 
beers or merely the various sweet-liquor beverages already indicated, under the 
name toddy or tari, it .would be difficult, to say. The English word “toddy” 
comes, of course, from the. Indian tqH, and was originally, and in India is to-day, 
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the fermented sap of the tar palm. Friar Jordaims (1328 a-d.) speaks of the tree 
that gives all the year round a white liquor, pleasant to drink, which tree is 
called ton. Sidi Ali Beis refers to the wine obtained in Gujarat from the tari 
tree. On the other hand, Mandelslo {Travels, in Olearius, Hist. Muscovy, 
etc, (Davies, transL), 14; bIbo Hohson-Jdb86n {Bd. Crooke), 738 mentions that 
the captain of the ship in wliich he journeyed to Surat had excellent good sack, 
English beer, French wines, arak, and that they prepared from the latter good 
punch {yalepunzen). _ Ovington {Voy. to -SumW, 1689, 238, 395) says “no Malt 
drink is made in India” ; and again, “Europe Wines and English Beer,” though 
expensive, were “ yet purchased and drank with pleasure,” Tavernier {Travels, 
1676 (ed. Ball), ii., 368) tells us that the President gave him a large cask of 
‘ ‘ English beer ” to take with him to Batavia, where none could be had. Birdwood 
and Poster {E.I.C. First Letter Book (Introduction), xxi.) describe the “ Cock 
Ale ” in use in the 17th century. It consisted of a bruised cock (the older the 
better) with 3 lb. of raisins, mace, cloves, etc., two quarts of sack and ten gallons 
of ale, the whole being left to ripen as with other ales. Punch was another 
special Indian preparation, and “ milk ptmeh ” has survived to the present day — 
the last of a long list of Anglo-Indian preparations — a sort of home-brewed or 
concocted liquor. [For further particulars see the articles on-opium, pp. 845-61, 
Tobacco, p. 796, and Spirits, pp. 1043-8.] 

Indian Breweries. — Within recent years “ Country Beer ” has come 
to mean beer brewed in India after the European system. The first 
European brewery in India was started in 1825 by a Mr. Henry Bohle at 
Meerut and Mussourie, but in time the business was taken over by Mr. 
John Mackinnon. It was not, however, until 1870 that the enterprise 
became successful. In the meantime, between 1860 and 1860, several 
breweries were started on hill stations. The official statistics of the 
larger establishments show that in 1880 there were seventeen breweries in 
India producing 1,974,578 gallons of beer made after the European system ; 
in 1890, 22 breweries producing 5,192,572 gallons ; in 1900, 26 breweries 
producing 4,947,841 gallons ; and in 1904 there were 27 breweries pro- 
ducing 6,219,761 gallons, of which the Commissariat Department purchased 
2,839,177 gallons, or a little under half the production. These figures 
abundantly demonstrate the rapidity with which brewing had de- 
veloped, and its present position. The breweries and shares of production 
in 1904-5 are as follows : — Panjab, 8 breweries and 2,233,955 gallons ; 
United Provinces, 6, and 1,451,796 gallons ; Madras, 4, and 416,852 gallons ; 
Mysore, 3, and 700,281 gallons ; Bombay, 1, and 558,767 gallons ; Balu- 
chistan ((Quetta), 1, and 338,580 gallons ; Burma (Mandalay), 1, and 
306,396 gallons ; Central Provinces (Jabbalpur), 1, and 130,194 gallons ; 
Bengal (Sonada), 1, and 82,940 gallons. 

Consumption of country-brewed (English) beer and ale by the Natives 
of India is not important, though in some provinces it is more extensive 
than in others. In Madras these beverages are fairly popular, especially 
in the hill districts, and in the Panjdb mention is made in the Excise 
jBeporte of the demand being on the increase. 

External Trade Returns. — The rise and fall in the popularity of 
imported ale, beer and porter may be said to mark the steady progress 
of European opinion against the use of strong drinks, and of large 
quantities of liquors of any kind in tropical countries. The first 
importation of beer from London recorded in modern commerce may 
be said to have been consigned from Hodgsqn’s brewery in 1816. This 
was ultimately known as “ Hodgson’s Pale Ale.” By 1825 the beers made 
by Bass, Allsopp, Ind and Smith, etc., had, found their way to India. 
It is within the recollection of those still living that a guest w'as supplied 
with a basket of four or six .bottles , of beer and was supposed somehow 
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to get through that supply during the repast, F or many years this practice 
has died out, and the demand been steadily made for a higher grade, lighter 
beer. This was first met by the Indian brewers. But in time there ap- 
peared on the Indian markets not only new firms with light ales and beers, 
but all the older ones had to respond to the popular desire, and in conse- 
quence of this keen competition the Indian breweries lost temporarily 
some portion of the position they had attained. 

Imports. — To contrast with the Indian production, already given, 
the following figures of the import trade may now be recorded. In 1900-1 
India received of ale, beer and porter, 3,226,534 gallons, valued at 
Rs. 46,82,648 ; in 1902-3, 3,820,938 gallons, valued at Rs. 51,66,378 ; 
and in 1904-5, 4,607,530 gallons, valued at Rs. 60,41,973 (£402,798), or 
say, on an average, two-thirds the quantity brewed in India. In sub- 
sequent years the imports were : — 1905-6, 5,002,448 gallons, valued at 
Rs. 62,95,616; and in 1906-7, 4,916,294 gallons, valued at Rs. 60,27,011. 
Of these foreign imports by far the major portion comes from the United 
Kingdom. Out of the totals mentioned, for example, the United King- 
dom supplied in 1900-1, 3,014,064 gallons ; in 1902-3, 3,581,544 gallons; 
and in 1906-7, 4,506,145 gallons, the only other important country being 
Germany, with an average of over 200,000 gallons for each of the past 
five years. The receiving ports are Bombay — the chief emporium for' 
the large military towns of Northern India — followed by Burma, Bengal, 
Sind and Madras, in the order of importance named. It seems, however, 
that some of the beers imported from England may be of German origin, 
though it is perfectly true that Pilsener and Lager are now merely trade 
names for certain qualities of light beers, and do not necessarily denote 
German manufacture. 

[C7/. Battershali, Food Adult, and Its Detect., 1887, 132-56 ; Southby, Practical 
Brewing, 1895 ; Allen, Oomm. Organ. Anal., 1898, 80-5 ; O’Gorraan, Malt Liquors 
of Ind., in Ind. Med. Gas., 1899, 200-3 ; Bloxinfc and Bloxam, Ohem. for Engin. 
and Manuf., 1900, 189-208 ; Blyth, Foods, Their Compos, and Anal., 1903,. 
410-1, 408-40 ; Joum. Soc. Ohem. Indust, (numerous passages).] 

MANGANESE ; Ball, Man. Econ. Geol. hid., iii., 326-32 ; Bose, 
Manganese-iron and Ores of Jabhalpur, in Rec. Geol. Surv. Ind., 1888, xxi.,. 
pt. 3, 71-89 ; 1889, xxii., pt. 4, 216-26 ; 1904, xxxi., pt. 1, 47-8 ; pt. 4, 
235-6 ; Holland, Rev. Min. Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 
pt. 1, 13, 55-63 ; 1906, xxxiii., pt. 2, 94-100 ; Fermor, Trans. Min. Geol. 
Inst. Ind., 1906, i., 69-131. In India the commonest ores are psHomelane, 
a complex mangaiiate ; braunite, a sesquioxide and silicate combined ; 
and pyrolusite, or the black peroxide. The peroxide has the following 
names, Icolsa-ha-'patJiar, ingani, nijni, iddali Jealu, etc. 

Production. — In 1906 India took the first place among the manganese- 
producing countries of the world. In 1903 the output was 171,806 tons ; 
in 1904, 150,297 tons; and in 1905, 253,896 tons. The most important 
deposits occur in the Central Provinces, Madras, Central India and Mysore. 
In 1905 the production of the ' Central Provinces was 159,950 tons ; 
in Madras, 63,695; and in Central India, 30,251. Investigations into the 
manganese-ore deposits of India were started in 1903-4 by the Geological 
Survey, and a summary of the' results is given by Fermor. It has been 
showm that the depesRs can be classified into (a) hraunite, fsilomelane 
and pyrolusite, associated witb and derived from manganese-bea.ring 
silicates in the Arehsean schists and gneisses. Examples occur in Ndrukot 
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in Bombay ; Jlidbna in Central India ; Balaghat, Blianddra, Chbindwara 
and Nagpur in the Central Provinces ; Ganjam and Vizagapatam in 
Madras, (b) Psilomelane and fyrolusite, in part superficially formed on 
outcrops of rocks of Dharwar age, with which the ores are also embedded. 
These occur in Singhbhnin in Bengal; Dharwar and Panch Mahals in 
Bombay ; Jabbalpur in the Central Provinces ; Sandnr hills in Madras, 
(c) Psilomelane and ‘pyrolusite, associated with or contained in laterite. 
These occxrr in Belganm and Satara in Bombay ; Jabbalpur in the Central 
Provinces. 

Chief Centres. — ^Pancli Mahals in Bombay ; Jhabua ^n Central India ; 
Balaghat, Bhandara, Chhindwara and Nagpur in the Central Provinces ; 
Vizagapatam and the Sandin' hills in Madras ; and Shimoga district, 
Mysore, are the localities in which economically important deposits are 
located and worked. 

Uses. — ^The uses to which the ores of manganese are put are somewhat 
varied. The peroxide is extensively employed in glass-making, to destroy 
the green colour. The same oxide is used in porcelain painting and glazing 
for the fine brown colour it yields, while violet colours are got from the 
carbonate {Ind. Art at Delhi, 1903, 22). The ores are now mainly em- 
ployed in the manufacture of ferro-manganese for use in the manufacture 
of mild steel. For use in steel-making, manganese ores should not contain 
more than 0 ‘25 per cent, phosphorus, nor more than 10 per cent, silica. 
Under conditions laid down by the Carnegie Steel Company, ores con- 
taining less than 40 per cent, manganese and more than 0 ‘27 per cent, 
phosphorus or 12 per cent, silica may be rejected at the option of the 
buyer. Holland deplores the exports, since “the whole industry is at 
present equivalent to a heavy loss to the country.” The ore exported is 
worth perhaps Rs. 30 a ton, whereas India gets merely the margin left after 
paying the heavy freight charges, and possibly Rs. 15 a ton can be regarded 
as the profit divided between the railways, the miners and the owners. He 
then concludes : “ If a flourishing steel-manufacturing industry existed 
in the country, much of the manganese would be retained in India, and 
the lower-grade ores would be economically developed. As it is, our 
manganese-ore is being exported to the three great steel-producing countries 
—England, United States and Germany.” 

Trade. — As regards foreign trade, the Exports have in recent years 
shown a considerable increase, especially in 1905-6. In 1900-1, they 
amounted to 2,613,394 cwt., valued at Rs. 12,51,639 ; in 1904-6, to 
3,618,909 cwt., valued at Rs. 24,07,681 ; and in 1906-7, 9,859,856 cwt., 
valued at Rs. 70,88,280. The largest quantity goes to the United King- 
dom, viz. in 1906-7, 4,392,130 cwt. Then follow the United States, 
2,786,400 cwt. ; Belgium, 1,971,614 cwt. ; France, 669,710 cwt. ; . Holland, 
40,000 cwt. In the same j^^ear the share of Bombay in the exports was 
7,010,863 cwt.; Madras, 2,130,701 cwt. ; ‘ Bengal, 718,291 cwt. Tables 
showing the variation in the price of manganese ore at the United Kingdom 
ports since 1890 are given by Holland. In 1903 the price for ore carrying 
over 50 per cent, of the metal, delivered at United Kingdom ports or at 
New York, ranged between 9 and 10 pence per unit, or in other words, 
an ore containing 52 per cent, manganese Would be valued at 39 shillings 
a ton. These prices have considerably risen sinbei and during 1906 reached 
16 pence per unit, the higher rates having greatly stimulated production 
in India. ' ’ , - , ; _ . ; ^ ■ ..,?*■ 
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THE MANGO PLANT 

[Of. B&v. Min. Prod. Ind., 1893, 12 ; 1894, 22; 1895, 46-7 ; 1896, 47-9 ; 
1897, 47-8 ; Jeremiali Head in Journ. Iron and Steel Inst., 1896, No. ii. ; The 
Min. Indust., 1897, vL, 470-1 ; 1899, viii., 424 ; 1901, x., 446 ; Bept. Ghief Inspect, 
of Mines, Ind.-, Levache, Maww/. of Varnishes, etc. (Meintosli, transL), 1899, 
309-13 ; Thoi'pe, Diet. Appl. Chem., 1899, ii., 498-500, etc.] 

MANGIFERA INDICA, Limi. ; FI. Br. Ind., ii., 13 ; Talbot, 
List Trees, etc., 1902, 113; Gamble, Man. Ind. Timhs., 1902, 211-3 ; 
Bntlde, FI. Upper Gang. Plain, 1903, 189 ; Cooke, FI. Pres. Bomh., 
1903, i., 273-4 ; Brandis, Ind. Trees, 1906, 206 ; ANACARDiACEiE. The 
Mango Tree, am, uli, jegachu, gharidm, tsaratfang, marka, maivashi, 
mad, mangas, mdmadi, mamna, ihayd,, etc. A large evergreen tree of the 
Tropical Himalaya, at 1,000 to 3,000 feet, from Knmaon to Bhutan, 
the Khasia hills, Burma, Oudh, lower hills of Bihar, and in the Western 
Peninsula from Khandesh southwards. According to De Candolle it 
is a native of the south of Asia or of the Malay Archipelago. 

The mango has been known and cultivated all over India from a very remote 
epoch. It is closely connected with Sanskrit mythology, and finds a place in 
old Hindu tales and folklore. Mention is made of it by Friar Jordanus, who 
wrote about 1328, and by most of the early Indian travellers. Varth6ma in 
1510 describes it under the name of aniba, and Baber, in 1526, speaks of the 
excellence of the fruit. Again Garcia de Orta, in 1663, writes that those of 
Hormuz are so good, when in season, that no other fruit can be sold ; he then 
describes the various kinds known. 

Cultivation. — Mangoes can be grown from seed, but it is the general 
belief that seedlings rarely produce fruit equal to the parents, and the 
usual method of propagation is by inarching. According to Maries, 
the best place to plant the mango is on a raised, well-drained piece of 
land with a good depth of soil. The nature of the soil does not appear 
to interfere much with the growth of the tree. In Bengal it succeeds 
equally well on a rich, deep river deposit, on clayey or on sandy soil ; and 
in Gwalior, Maries wrote that fine trees were grown on Jeanhar, i.e. soil 
with a large proportion of lime nodules. 

Inarching . — The “ stones ” are usually sown at the time the fruit is 
in season, and the plants raised from them are potted to be grafted by 
inarching with desirable plants. This is accomplished during the setting- 
in of the rains in the second year of the growth of the seedling. At the 
close of the rains the union is usually complete. The essential points in 
this method of grafting are to bring the cambium of the stock and scion 
together before the graft is completely severed, the parts being bound 
together so as to exclude air and water and keep the plants healthy 
during a short growing season. Care should be taken that the scion be 
of the same thickness as the stock. 

Planting Out. — The best season for planting out the young grafts is 
the monsoon. The following is a brief account of the method recom- 
mended by Woodrow {The Mango, Cult, and Varieties, 19G4, 11). Having 
selected the plot of ground, holes should be dug about 3 feet in di- 
mension. The centre of the holes should be about 20 feet distant from 
each other. About 20 lb. of fresh bone manure should be placed in the 
bottom of each. The soil on the margin should then be drawn in to a 
depth of about 9 inches, and the surface soil, mixed with manure, 
placed on the top. The holes are now ready to receive the grafts. 
The soil that is left over, is put round the margin as a ridge, or thala, 
to form a dam which causes the water given to the young graft to sink 
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near the root. Firm stakes and shade are desirable during the following 
six months, and the intervening land may be cultivated with moderately 
irrigated and richly manured crops till the trees have attained flowering 
size- In five years the plants should he fi.t to bear a considerable quantity 
of fruit. When fruiting age is attained, there is no necessity for irrigation Praiting Age. 
from the time the rain ceases in September till the young fruits appear ; sea.sons. 
thereafter, irrigation about once in fifteen days is desirable while the 
fruits are increasing in size, but may be discontinued when ripening ap- 
proaches. The surface soil should be , kept in a loose, friable state to 
cause the water to pass downwards. The general flowering season is Flowering and 
from January to March, and ripening from May to August, but varieties 
flower and ripen at all seasons. 

Fruit . — The cultivated kinds of mango are very numerous, but the Fruit, 
reader need only be referred to the list given by Maries in the Dictionary, 
and to the accounts by Firminger (Man. Gard. Ind. (ed. Cameron), 1904, 

256-61) and by Woodrow (Lc. 25-32). An interesting paper by Maries in 
the. Journal of the Royal Horticultural Society may also be consulted. 

The two principal localities in India where the finest fruits are said to Best Locaiitie.«. 
be produced are Mazagon at Bombay and Malda in Bengal. On the 
other hand, the fruit ripens so badly and is so much diseased in Assam 
that it is hardly ever seen to be cultivated, except as a shade-tree. 
Maxw^ell-Lefroy gives an account of the Mango Weevil (Agri. Journ. Mungo weevii. 
Ind., i., pt. ii., 164-5) which is so very destructive to the fruit. 

Besides being eaten as a ripe fruit, numerous preparations are made 
of it. When green it is cut into slices, and, after extraction of the stone, 
is put into curries, or made into pickles with other ingredients or into 
preserves and jellies. When young and green it is boiled, strained, 
mixed with milk and sugar, and thus prepared as the custard known as 
mango-phul, or dried and made into the Native amhchUr. When very 
young it may be cut into small pieces and eaten in salad. So again, preserves and 
the ripe fruit is used in curries and salads, and the expressed juice when 
spread on plates and allowed to dry is formed into the thin cakes known 
as amhsath. Attempts to bring the fresh mango on the London market, 
at a paying price, have hitherto been unsuccessful, but if it could be 
conveyed cheaply to England, a trade that wmuld rival the fruit of the 
West Indies might be immediately anticipated. In times of famine the 
kernels are eaten. Preserves, chutnies and pickles made from mango 
fruit are largely exported to England and elsewhere. In Medicine, the Medicine, 
ripe fruit is considered invigo.rating, fattening, laxative and diuretic, 
but the fibrous rind, as w’^ell as the unripe fruit, are astringent and 
acid. , 

Timber . — According to Gamble, the Wood is used for planking. Timber- 
door and window-frames, in Calcutta for pacldng-cases, and in Bihar 
for opium and indigo boxes. Canoes and masula boats are also made of 
it, and in Dehra Dun and some other tea districts it is in large demand 
for tea-boxes. Hooper (Kept. Labor. Ind^ Mus (Indust. Sec.), 1906-7, 8) 
says that samples of the resinous substance procured from the tree were 
found to contain 79 per cent, of resin and 15 per cent. gum. Some samples Gum. 
also contained an insoluble gum. like tragacanth. The bark and leaves 
yield a yellow Dye of wdiich little use is made ; one of the curiosities of Dye. 
the industrial uses of the tree is the peori.(ot Indian yellow) made from 
the urine of cattle fed on the leaves. (See Coal Tar Dyes, pp. 345, 707.) 
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THE CASSAVA PLANT 

{Cf. Varthema, TratJeZs,, 1510 (ed, Hakl. Soe.), 159 ; Baber, Memoirs, 1526 
(Leyden andErskine, transl.), 324 ; Garcia de Orta, 1563, Coll., xxxiv. ; Acosta, 
Tract, de las Droyos, 1578, 317 ; Linschoten, Voy. E. Ind., 1598 (ed. Hald. Soc.)’ 
ii., 23-0; Pyrard, Foy. JS, Jnd., etc., 1601 (ed. Hakl. Soc.), ii., 367; Jacobus 
Bontius, Hist. Nat. et Med, Ind. Or., in Piso, Ind. Utri. Re Nat. et Med., 1629, 95 • 
Terry, Voy. E. Ind., 1655 (ed. 1777), 91 ; Boym, El. Sin., 1656, H. ; Mandelslo, 
Travels, 1662, in Olearius, Hist. Muscovy, etc., 148; Fryer, Neio Ace. E. Ind’. 
and Pers., 1675, 182; Grawftird, Journ. to Ava, 1834, ii., 218-9 ; Pharmacoq. 
Ind., i., 381-6 ; Moodeen SheriS, Mat. Med. Mad., 1891, 120-2; Nicholls, Text- 
look Troy. Ayri., 1892,. 85 ; Woodrow, Card, in Ind., 1899, 239; Maries, Ind. 
Mangos, in Journ. Roy. Hort. Soc., 1901-2, xxvi., T 55-10; 3 or et, Les PI. dans 
EAntiq., etc,, 1904, ii., 286-7.] 

MANIHOT UTILISSIMA, PoM. ; FI Br. Ind., v., 239 ; Gamble, 
Man. Ind. Timbs., 589 ; Prain, Beng. Plants, 1903, ii., 940 ; M. 'palmata, 
MuelL] Kew Mus. Guide, 1907, 187; BupHORBiACEiE. Cassava, Tapioca, 
Manioc, Mandiocca, maravuU, maracTiini, simla-alu, simul-alu, fulu finan 
onyoulc, etc. According to De Candplle, this is a native of America, but 
cultivated for so long that the wild parent is no longer recognisable. 
At the present day there are many widely difierent races. Some 
botanists, moreover, regard M. palmata as a separate species, others 
only as a variety of M. iitilissima, from which it differs chiefly in the 
absence of the acrid taste and poisonous principle of the latter. On 
this account M. palmata is known as the sweet, while the other form 
is the bitter cassava (see p. 444). 

Cassava is cultivated in most of the provinces of India, and in view of the 
fact that it is a drought-resisting plant, requiring only about 14 to 16 inches 
of rain per annum, there has been considerable discussion as to whether its culti- 
vation should not be more widely extended, in view of its value in times of famine. 
The soil should be rich and light. Propagation is carried on by cuttings from 
the stem, 4 to 8 inches long, which are half buried in the soil at an angle of 46° 
and placed in rows 4 feet apart. Planting can be done during the whole year, 
but the best time is at the close of the cold season. Irrigation is employed in 
some parts, chiefly about Pondicherry and Travancore, but hardly elsewhere. 
During the first two months the yotmg plants require a moderate supply of 
water. After the crop is planted, no special cultivation is necessary except to 
keep the soil free from weeds. 

The time the crop takes to mature depends on the particular race gro-wn. 
Most require about twelve months, though some only six and others as many 
as eighteen. The yield per acre is very variously stated. In all eases it is large, 
running from about 2,500 lb. to as much as 30,000 lb. or more {Agri. Ledg., 
1904, No. 10, 144-6). _ 

From the roots, various preparations are made. The preliminary operations 
are the same. The roots are scraped, carefully washed, and then reduced to 
pulp by being passed through rollers. Subsequent stages vary according 
to the product required, the most important of which are couac, cassava 
meal, Brazilian arrowroot and tapioca. Couac is a coarse meal obtained from 
the pulp by expressing the juice and then pounding and drying the remaining 
particles. Cassava meal is simply couac of a greater degree of fineness. Brazilian 
aiTOwroot is the starch washed out of the root, and tapioca is the same slightly 
parched. In Cuddalore and: Pondicherry the roots are sold after having been 
part boiled {Agri. Ledg., l.c., 126). The juice of the tubers of the bitter variety 
can be converted by boiling into a valuable product widely known as cassareep. 
It is a wonderful antiseptic, -will preserve fresh meat for considerable periods, 
and is also the chief ingredient in many sauces. 

It was formerly supposed that the root consisted chiefly of starch with a 
varying quantity of prussic acid, -which latter in the case of the “ sweet ” cassava 
was confined to the bark, but in the “ bitter ” occurred throughout the root. 
To this prussic acid the numerous, oases of cassava-poisoning which have at various 
times occurred were said to be due. Leather, however (Oyanogenesis in Plants, 
Agri. Journ. Ind., 1906, i., pt. iii., 223-4), states that a number of varieties were 
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examined bj'' him at Poona in January 1904, and. that none were found to contain 
any prussic acid as such, but that all man^ested a eyanogenetic glucoside “ as- 
sociated with an enzyme wliich has the property of causing the splitting up of 
the glucoside, and the consequent formation of prussic acid.” In exemplification 
of this he gives particulars regarding the glucoside dhurrin in the leaves of 
the juar {SorgUiitn vnfgnty, see p. 1040) and of the glucoside in the present 
plant. “I was able,” he adds, “to establish three tenets •. firstly , none ot the 
varieties contained any prussic a,cid as such ; secondly, all the varieties, irrespec- 
ti\'e of the colour of the petiole or other botanical features, contained a cyano- 
genotic glucoside, which varied much in amount; i/wVdfy, this glucoside is as- 
sociated with an enzyme which has the property of causing the splitting up of 
•the glucoside, and the consequent formation of prussic acid. As in the case of 
juar leaves, it is only necessary to crush tapioca root vnth -water in order to 
bring about this change. The amount of prussic acid varied very much ; from 
some roots 1’ 5 grains of prussic acid per pmmd of root was obtained, from others 
only one-tenth as much.” “Boiling the I’oot is quite . sufficient irot only to 
destroy the enzyme, but also to allow the glucoside to pass out into the 
water, for the root splits up freely.” Dunstan and Henry (Pois. Prop. Beans 
of Phaseolus lunatus, in Journ. Board Agri., 1908, xiv-, 730) are of opinion 
that the application of enough heat to destroy the activity of the enzyme present 
should render such food material harmless. (See Phaseolus lunatus, p. 880.) In 
Medicine tapioca has the same properties and uses as starch. Hanausek {Micro. 
Tech. Prod. (Winton and Baiher, transl.), 1907, 45) gives interesting details 
of his microscopical examinations of the grain. \Gf. Shortt, Man. Ind. Agri., 
1885, 307-10 ; Nicholls, Textbook Trop. Agri., 1892, 274-8 ; Pharmacog . Ind., iii,, 
203-5, app. ; Sawyer, Tapioca Cult, in Travancore, in Proc. and Joiirn. AgrL- 
Hort. Soc. Ind., April to June, 1897, xi., 666-74 ; Agri. Ledg., 1897, No. 4 ; 
1900, No. 15 ; 1904, No. 10 ; W. Australian Settlers' Guide and Farmers' Hand- 
book, 1897, iii., 456 ; Thorpe, Diet. Appl. Chem., 1898, i., 446-7 ; 1899, ii., 503 ; 

1900, iii., 781 ; Woodrow, Gard. in Ind., 1899, 442-3; M.vik.er]i,Handhook Ind. Agri., 

1901, 468-77 ; Cassava Poisoning, in Imp. Dept. Agri. W. Ind., 1902, No. 7 
(Leaflet Series); Bull. Dept. Agri, Jamaica, 1903, i., 35-8 ; Board of Trade Journ. 
Bull. Imp. Inst., May 1903 ; Tracy, Cassava, U.S. Dept. Agri. Bull., 1903, 167.] 

MANURES AND FERTIEISBRS.— The most general ver- 
nacular names in India for manures are : — Tchad, Ichau, jpaus, Tchadar, 
sar or sarra, Tcallar, etc. ; 'pdusa, Sansk. ; and zihl, Arab. 

Speaking of India as a whole, it maybe said that systematic manuring 
is almost entirely neglected by the Natives. From the most ancient 
times they have been accustomed to observe a casual system of manuring, 
namely the collection of such substances as are inexpensive and easily 
obtainable. Moreover, by the very general employment of dried 
cow-dung as fuel and the utter neglect, through insufficient litter, to 
conserve cattle urine, they have been deprived of the most important 
source of all fertilisers and the one readiest to hand, namely farm-yard 
manure. Caste prejudices, moreover, have to a great extent forbidden 
the employment of many manures such as hone, animal refuse, night- 
soil, etc. Still, here and there the value of manure is fully understood 
(as, for example, in some parts of the Western Presidency) ; and in the 
treatment of special crops (such as sugar-cane) manuring is regularly 
practised. But neither example nor precept have, as yet, succeeded in 
arousing the average Native cultivator to a sense of the benefits likely 
to accrue from an extended use of manure beyond that pursued by his 
ancestors. But in all fairness it must b^ added that in the majority of 
cases this apathy proceeds far less from ignorance than from inability to 
purchase soil -fertilisers. The most urgent, necessity of agricultural 
progression in India is, therefore, a system of fuel and fodder reserves 
calculated to release the supply of faxm-yaid manure for its more legitimate 
purpose, that of a soil-fertiliser. ' ' ' ■ . 
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Voelcker (Improw. Agri., 131) lias very properly said : “Whilst 
a few soils, such as those of silt-renewed tracts, the black cotton-soil, and 
neivly reclaimed or virgin land, may not require manure, it may be said 
of the greater part of India that the necessity for using manure is enor- 
mous, and the supply of it is notoriously inadequate. Water and manure 
are interdependent, and, just as the former has been, and is still being 
provided for, so must attention be given to the supply of manure. These 
two factors, water and manure, constitute the raiyafs great needs, and in 
their supply consists, very largely, the Improvement of Indian Agriculture.” 

In dealing with Manures and Fertilisers it may be convenient to assort 
them under three main groups, namely Animal, Vegetable and Mineral 
Manures 

/. Animal Manures. — These may be referred to the following (a) 
Farm-yard Manure; {&) Town Refuse and Night-soil (Poudrette) ; (cj 
Bones ; and (d) Guano. 

Farm-yard Manure. — It would be impossible to review here the very large 
amount of interesting new information that has accumulated during the past 
decade or so regarding Indian farm-yard manure and its uses. The chief con- 
tributors in this direction have been Benson, Leather, Lehmann, Mehta and 
Mollison. Leather, in his Final Report, points to the fact that throughout 
the greater part of Gujarat, farm-yard manure is extensively utilised as a 
manure, not aa a fuel, and with much skill and intelligence is stored in specially 
prepared pits. Benson deals with a somewhat similar state of affairs in Coim- 
batore and Salem. But what is more to the point, the people who do so find 
no difficulty in growing for themselves, in the form of hedges and otherwise, the 
fuel that they require for domestic purposes, and thus disprove the oft-affirmed 
opinion that, having no other fuel, the people of India are driven to burn their 
manure. In many parts of India even the surplus cow-dung — the proportion 
that is not required for fuel — is rarely appreciated to the full extent as manure. 
It is all too often thrown into waste hollows or on the roadsides or on the bank 
of the village tank, in most cases becoming a source of danger in place of an 
advantage. Very rarely indeed is any effort made to preserve and utilise the 
cattle urine. This is a most unfortunate state of affairs seeing that it has been 
shown in Eiirope and America most conclusively that farm-yard manure is, 
perhaps, the best and certainly the most economical of all manures. It contains 
all the constituents of plant food ; is a most valuable and convenient source of 
nitric acid ; its nitrification is most active at the very period of greatest growth ; 
as a manure it is less liable to be washed out of the soil than most artificial nitro- 
genous fertilisers ; it permanently enriches the soil ; and acts mider all climates, 


on all soils and with all crops. . , 

Leather says that Indian experiments show that when an application of 
6 tons to the acre is given, an increase of 300 to 400 lb. of wheat may be the 
result. After ascertaining that such an allowance would not be beyond the 
capabilities of the cultivator, he adds, “ consequently these experiments really 
illustrate what the value of the cattle manure is in terms of food-grains.” More- 
ox-er he confirms the opinion, advanced originally by Voelcker, that “ Indian 
dung is not poorer than English.” [Gf. Leather, iVo^e on. Value of Ind. Gatth- 
dung, in Nagpur Exp. Farm kept.. Annex. F, 1893-4, 1-10 ; Econ. Util, of Cow- 
dung and Rob. in Bomb., in. Ind. For., 1886, xii., 541-5 ; Benson, Care and Manag. 
Farm Man. in South India, Bull, 1894, No. 31 ; Watt and Mann, The Pests and 
Blights of the Tea Plant, 130-4 ; Clouston, Cattle Manure, in Agri. Journ. Ind., 
1907, ii., pt. Hi., 261-9.] 

Town Refuse, Night-soil and Sewage. — The question of the disposal of 
night-soil and its utilisation for manurial purposes is one which has been, 
of late years, earnestly considered throughout India by all Governments 
and Municipalities- In large towns night-soil and street refuse are removed at 
the expense of the local authorities, but the question arises as to its disposal. 
The most general practice is to trench it into fields and by its means to 
reclaim waste land. ■- For this purpose, in some eases deep, in. others shallow 
trenches are employed. Leather remarks, “ It is at Allahabad Grass Farm 
that I have found the most perfect methods employed. The night-soil is 
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here usually trenched, but instead of the trenches being narrow and deep, about 
1 foot by 1 foot, they ar§ really shallow beds, about 14 by S feet and only 
3 inches deep. A cart-load of riight-soil is thrown on, and the excavated 3 
inches of earth put back upon it. I have several times, when at Allahabad, 
dug up these “ beds ” in which the night-soil had been placed only a few 
days previously, and found no objectionable odour.” “ In deeper trenches the 
decomposition takes naturally longer, but at Meerut I foimd that a fortnight 
had been ample for the purpose.” In the shallow system the manure is dis- 
tributed over a larger area, and thus more usefully ; with deep trenching a.s 
much as 200 tons per acre may be given in the year, whereas one-tenth or 
one-twentieth would have been ample. In many instances a Idnd of snow- 
plough is rim over the ground and shallow furrows thus excavated, into which 
liquefied night-soil is run. 

Of the manufacture of poudrette it may be said there are many advantages, 
and disadvantages. Of the latter, the chief is the fact that the atmosphere of 
the locality in which the pits are located becomes almost uninhabitable. Still, 
the poudrette, when prepared, may be carried to great distances and thus utilised 
over a wide area. The increasing demand for the poudrette of certain towns is 
indicated by the continuous increase in the price at which it is disposed of. In 
fact it may be said that the night-soil of many cities has become a source of 
revenue, so that much progress has taken place. All that is necessary is to extend 
the demand from the vicinity of the cities to that of the villages, in order to 
seome a much-needed sanitary reform and great agricultural advance. \Cf. 
Buck, Employ. City Refuse for Agri. Purposes at Faruhhabad, 1872 ; Moreland, 
Use of Town Drainage as Manure, in Z7. Prov. Bull., 1901, No. 18 ; Ann. Bept. 
on Working of Sewage Farm, Manjiri, 1902-3 ; Leather and Mollison, Agri. 
Value of City Sewage in India, in Agri. Ledg., 1903, No. 2 ; Joshi, The Util, of 
Night Soil as Man., O. Prov. Bull., 1901, No. 5.] 

Boaes (see p. 169). 

Quaao and Allied Manures. — The excrement of fowls, pigeons, wild birds 
and bats, etc., may be said to be all forms of the substance known as GrUANO. 
It is one of the most highly prized animal manures in European countries, and 
owes its value to the readily soluble ammonia, phosphates, potash and soda 
that it contains. A small amount of this substance is annually imported into 
India, and it has been ascertained to be of special value in protecting sugar-cane 
cuttings from being attacked by white-ants. Mollison says it is one of the best 
manures for wheat, 2 to 3 cwt. an acre being sufficient. It acts rapidly and is 
expended almost entirely on the crop to which applied. 

Indian guano is not unlmown. It is procured from the caves in Karnul and 
of the Andaman and Nicobar Islands. The former is possibly mainly the produce 
of bats, and the latter of the edible swallows (see Birds, p. 138). The imports 
during the past five years have averaged 2 tons, valued at Bs. 700. \Of. Fncycl. ' 
Brit., 1880, xi., 233 et seg. ; Spons, Encycl., 1882, i., 368 ; ii., 1258 ; Journ. Soc. 
Ohem. Indust., 1887, vi., 228 ; 1888, vii., 84 et seq. ; 1899, xviii., 213 et seq. ; 
Thorpe, Diet. Appl. Qhem., 1899, ii., 504 et seq. ; U.S. Yearbook, Dept. Agri., 1899, 
274 et seq. ; Board of Trade Journ., 1901, xxxiii., 72 et seq. ; 1902, xxxix,, 201-2.] 

Fish Manures, (see pp. 543—4). 

II. Vegetable Manures. — Many vegetable substances, sucli as boughs 
and leaves of bushes and trees, indigo refuse, wood-ashes, weeds of every 
description (green, dry and burnt), oil-cakes, tank deposits consisting 
largely of aquatic weeds, etc., — these and such like are, when obtainable, 
fairly extensively used as manure here and there all over India. They 
are usually thrown on the surface of the land and ploughed or hoed into 
the soil in a fresh state, where they only too, frequently become a nidus 
for insect pests and fungal blights. Except by market gardeners and 
by tea and cofiee planters, pits or heaps are rarely resorted to for the 
storage ’and maturation of vegetable manures, and as often as not the 
stufi casually secured is thrown on the field at the wrong season, and 
thus becomes next to useless. The following are the chief manures of 
this class : — 

Green Manuring and the Assimilation of Nitrogen. — As with the clover in 
Europe so with several leguminous crops in India, their value as alternating 
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crops or as green manure was appreciated for centuries before their exact action 
was understood. The chief crops of this nature are Cajanus (see pp. 197-8), 
Cicer (see p. 298), Crotalaria (p. 433), Dolichos (p. 604), Indigofera (pp. 672, 679), 
Phaseolus (pp. 225, 879), and Vigna (see p. 1 107), It is significant that all these, and 
a good few others that might be mentioned, belong, like clover, to the special 
sub-order of leguminous plants that have been shown to possess in the 
strongest degree the power of producing on their roots, warts that harbour 
bacterial organisms that have the power of fixing the free nitrogen of the 
air and thus enriching the soil. Unless, therefore, leguminous crops have 
been grown so extensively as to render some other plant a desirable rotation, 
it is preferable in green manuring to select a leguminous crop for that purpose. 
In that way the advantages of green soiling as well as the supply of nitrogen to 
the soil may be secured. A green manure should, in fact, be a plant that de- 
velops rapidly ; should give the largest volmne of green vegetation ; should 
be as deep-rooting as possible, thus opening up the soil to a fair depth ; should 
be sufficiently hardy as to flourish under what might be called unfavourable 
conditions ; should occupy the soil and the atmosphere at a season when the 
crop it is designed to assi.st is either not on the soil or not gi'owing vigorously 
at the time ; should return more to the land than it has removed ; should 
serve to retain manurial constituents that might otherwise be washed out ; 
and lastly, should easily rot when hoed into the ground. [Of. Gilbert, Fixation 
of Free, Nitrogen, Lect. deliv. at Cirencester, July 1890; Lawes and Gilbert, 
Sources Nitrogen of Legum. Crops, 1892 ; Warrington, Six Lect. on Rothamsted 
Exper. Stat., etc., V.S. Dept. Agri. Bull., 1892, No. 8 ; Frankland, The Ghem. 
and Bacteriology of Ferment. Indust., in Journ. Soo. Arts, 1893 ; Agri. Ledg., 1893, 
No. 20, 141-3 ; 1894, No. 7, 189-200 ; 1897, No. 8, 173-5 ; Nitrogen and Forest 
Crops, in Ind. For., 1897, xxiii., 439-62 ; Oreen Manuring, in Journ. Board of 
Agri., 1897, 1-10 ; Fixation of Atmospheric Nitrogen of Legum. PI,, West Ind. 
Bull, 1900, i., 396-401 ; Mollison, Textbook Ind. Agri., 1901, i., 105-7 ; Allen, 
Legum. PI. for Green Manuring, U.S. Dept. Agri. Farmer's Bull, 1894, No. 16 ; 
Watt and Mami, Pests and Blights, etc., 1903, 134-47 ; Nitrogenous and Nematode 
PI, Giro. Agri. Journ. Roy. Bot. Gard. Ceylon, 1904, No. 18, 273-7 ; Wright, 
Soil Bacteria in Relation to Agri., in Trop. Agrist., 1905, xxiv., 116-9 ; Green Man- 
ures, Giro. Agri. Journ. Roy. Bot. Gard. Ceylon, 1905, iii., 181-98 ; Woods, In- 
oculation of Soil with Nitrogen — Fixing Bacteria, in V.S. Dept. Agri. Bureau. PI 
Indust. Bull., 1905, No. 72.] 

Burning or RAbing and Jamming. — Burning of weeds in heaps collected 
all over the fields is less commonly seen in India than in Europe. Aboriginal 
tribes are fond of cutting down the trees and brushwood and firing these on the 
sm-face of the soil — a process of both clearing new land and manuring it with 
vegetable ash. This is known as jumming. A civilised modification of this 
is pursued in Western (and to some extent also in Southern) India. Seed- 
beds or even whole fields are manured by what is called rdh. This consists in 
burning the surface soil by means of layers of dried manure, leaves, branches 
and weeds. After the bxirning has ceased, the soil and ashes are ploughed in, 
and thus mixed together. Tlie reader will find much usefffi information re- 
garding the production of rah soil in Mollison {Textbook Ind. Agri., i., 83-5), 

Top-dressing of Soil by silt from canals and streams or by the soil from 
dried-up tanks, bhils, etc,, is a subject that has attracted much attention re- 
cently, To the tea-planter a dressing of “ peat bhil soil ” has been proved in 
some cases profitable, but it is feared soil of comparatively little value has, in 
many eases, been used in top-dressings, with the result that the cost has far 
exceeded the value. Much, therefore, depends on the quality of the bhil soil 
available. What may be called peaty soil is formed by the decay of many genera- 
tions of rank-growing plants, especially if the decomposition has been accom- 
plished under water. Soil of that nature is most valuable, and has with great 
advantage been lusod in many tea estates. [Gf. Pests and Blights, Ic. 1 22-30.] 
For many other crops silt deposits have been highly commended. For ex- 
ample, of this nature may be mentioned the special cultivation of ground-nuts 
in South India, manured with tank-soil (see p. 79). [Cf. with Leather, Agri. 
Ledg., 1897, No. 8, 172-3 ; Silt of Rivers as Manure, in Journ. Board Agri., 
1897, iv., 351,] 

Oil-seed Cake — The Indian cultivators fully recognise the value of oil- 
seed cake or the refuse of such, both in feeding cattle and as manures of 
great value. The edible sorts of oil-cake, such as Linseed (see p. 731), Rape and 
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Mustard (p. 184), Safflower (p. 283), Tit (p. 986), Cotton (p. 613), Earth-nut (p. 82) 
and Cocoanut (p. 360) are much favoured as cattle foods, while the others tliat 
may be classed as non-edible are largely used as manure, the most important of 
this latter class being Oastor-oil (see p. 922) ; but Poppy (p, 860) and Mahua 
(p. 120) may be added. With highly profitable crops, such as sugar-cane, many 
of the edible cakes are occasionally employed as manures. Mollison points 
out that the cultivators in this respect often act against their own interests, 
since the castor cake very often fetches a higher price than some of the edible 
cakes which they refuse to use as manure. The advantage to India of the 
oil-seeds being expressed in the country, instead of being exported, has been 
repeatedly urged (Voelcker, Z.c. 104). Profitable labour would be secured for 
many persons and a larger percentage of cake retained and to a greater extent 
than at present, very possibly, returned to the soil. The Annual Beports of 
the various Agricultmal Departments and Experimental Farms of India have 
for many years past abundantly demonstrated the value of the cakes as special 
manures. [Cf. Leather, l.c. 157-62 ; Mollison, l.c. 122-33 ; Lehmann, Comm,. 
Fertil., in Agri. Journ. Ind., 1906, i., pt. ii., 123-6; also see article Oils and Oil- 
seeds, p. 818 .] 

Special Plants as Manures. — Adhatoda (see p. 25); helpful vegetation (see 
pp. 54, 113-4). Plants with milky sap, such as Calotropis (pp. 53, 206) and 
Euphorbia (p. 530), are specially preferred ; the refuse of Indigo (seet, see p. 679) ; 
and many other such substances are valued as manures and often resorted 
to by the cultivators. The reputation of A.aiuttoaa, both as a manure and a 
poison to destructive organisms that appear in the flooded rice-fields, is specially 
worthy of attention. 

III. Mineral Manures. — Though seyeral very valuable manures of 
this kind exist plentifully in many parts of India, their value and uses 
are hardly anywhere appreciated. Some of these! have already been 
so fully dealt with in other positions in this work that all that need be 
necessary is to furnish cross references : — 

Lime.~~{Bee p. 712). As a rule lime is present in such abundance in th© 
agricultural tracts as scarcely to require its addition as a manure. 

Qypsuxn . — (See p. 717). 

Ammoniacal Liquors and Ammonium Sulphate as Manures. — (See pp. 48, 340.) 
Sir John Lawes has pointed out that the objection to sulphate of am- 
monia and all other “ highly nitrogenous ” manures, is that “ they use up certain 
natural ingredients in the soil, which when exhausted cause the plant to fail.” 
In a further commimication he condemned sulphate of ammonia, because it 
removes lime from the soils. Where the percentage of lime is naturally low, 
as for example in the tea lands as a whole, it should not be used, or only in ex- 
ceptional cases. All artificial manures have the further objection that in countries 
subject to heavy rains, soluble manures are very readily washed out of the soil, 
so that their action is often only temporary ; a fall of rain of only a very few 
inches may suffice to remove them entirely. For crops that occupy the soil 
for brief periods only, such as wheat and barley, if given in combination with 
potash either present in the soil or added as an ingredient of the special manures, 
these chemical nitrogenous fertilisers may be of special value. [Journ. Soo. 
Ghem. Indust., 1899, xviii., 486; Mollison, l.e. 117-8; Watt and Mann, l.e. 
L54-6.] 

Nitrates.— Ihs) nitrates of potash and soda are both largely employed as 
manures. In a crude sort of fashion the Native cultivators of India here and 
there show that they are aware of the value of crude saltpetre as a manure by 
the value they place on surface soil collected near the homestead. Certain 
localities, as for example Bihar, have been noted from time immernorial for 
the large stores of saltpetre found naturally in the soil, and such localities have 
accordingly been famed centres for the production of the salt. Saltpetre is 
specially valued as a manure with tobacco, sugar-cane, and garden crops gener- 
ally (see Saltpetre, p. 974). [Of. Mollison, l.o, 119-21 ; Leather, Calcium 
Nitrate and Nitric Acid, in Agri, Journ. Ind., 1907, ii., pt. ii., 209-10.] 

Potash Manures: Pearl Ash, Kainit, etc. — Saltpetre is valued not only as 
a source of nitrogen, but on account of its potash. Continuous cultivation and 
removal of crops must, therefore, gradually lower the stores of this all-important 
material. With the return to the soil of decomposed vegetable matter or of 
plant ashes, the potash is to some extent restored But sooner or later it must 
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be added as manure if fertility is to be preserved. To the Natives of India 
potash may be said to be summed up in Pearl Ash (see p. 49). Plant ashes have 
been for centuries valued for high-class cultivation. The subject is closely 
skin to robing and jurnming {me above, p. 770), The value of wood-ashes 
as manure will be found discussed in many Indian publications, such as the 
Indian Forester (1879, iv., 284-5). Rice husk, almost worthless as a cattle 
food, is of great value as a manure, because of the high percentage of potash 
it contains. So also the refuse sMmmings, in the process of sugar manufacture, 
are much valued, and indigo refuse is also rich in potash. Recently, however, 
certain natural minerals have come into the market as special potash-yieldiag 
manures. Of this nature is Aawi#, which contains 13 to 14 per cent, of potash. 
When calcined it is greatly improved, and maybe given at from 2 to 4 cwt. to the 
acre. It is useful on light lands rather than on clay soils. Large beds of this 
substance have been discovered in Germany, 

Phosphates and Phospbatic Manures, Basic Slag, etc. — The phosphoi’ic acid 
required by plants is one of the soil ingredients liable to be exhausted by con- 
tinuous cropping, and must be supplied in the form of manure. It is on this 
account that pastures are liable to get worn out. The principal manures of 
this class are bones, superphosphates and reduced phosphates. Space cannot 
be afforded to revert to the subject of bones and the special pi’eparations made 
from them (see p. 169). But it may be here observed that large fossilific deposits 
have been found in many countries rich in phosphates. Holland {Rev. Min. Prod., 
in Rea. Geol. Surv. Ind., 1905, xxxii., 112-4) says of India, “One regretful fea- 
ture ” . . . “ is the absence, in a country where agriculture is such a prominent 
industry, of any phosphatic deposits of value, and a further circumstance to be 
regretted is the continued export of phosphates in the form of bones, due primarily 
to the fact that, being withoxit means for the manufacture of cheap sulphuric acid, 
superphosphates are not made in the cotmtry, and the little that is used is im- 
ported from Europe.” “ Amongst the phosphatic deposits of India, the principal 
and perhaps the only one worth considering is the deposit of phosphatio nodules 
of the septarian kind, occurring in the cretaceous beds of the Perambulur taluk, 
Trichinopoly district, Madras Presidency. Dr. H, Warth, in 1893, estimated 
that to a depth of 200 feet the beds contained phosphates to the amount of 
about 8 million tons, but the nodules are distributed irregularly through clay, 
varying, in the different deep excavations made, between 27 and 47 lb. per 100 
cubic feet, and in some shallow diggmgs 70 lb. per 100 cubic feet. Analyses 
of these nodules show them to contain from 66 to 69 per cent, of phosphate, 
and about 16 per cent, of carbonate of lime, with considerable variations in 
different nodules. The al\imina and oxide of iron vary between 4 and 8 per 
cent.” Two attempts made to utilise these deposits have proved futile, and 
it is believed there is no present prospect of mining for export. [O'/, Hooper, 
Fffects of Fhoa. Man. in Jalap QuU., Plmrm.Joum., July 1896 ,* Sly, Min. Fertil. 
in Ind., Agri. Journ. Ind., 1906, i,, pt. iii., 243-6; Leather, Mem. Dept. Agri. 
Ind., 1907, i. (Chem, ser.), 45-57.] 

Basic Slag, a by-product in the manufacture of steel, and until recently a 
waste product, came into use as a phosphate and lime manure. It is ground 
to a fine powder, and in soil moisture is at once dissolved and rapidly absorbed 
by the roots. As it contains mUch iron it is not suited for soils already rich 
in that substance. [Cf. Hughes, Journ. Soo. Ghem. Indust., 1901, xx., 326 et seq. ; 
Hooper, Apr*. Ledg., 1898, No. 20.] 

Indian Manure Works. — It would, perhaps, he invidious to attempt 
an enumeration of the hone-mills of India (further than has already been 
given, p. 169), since these by no means represent all the manure works, 
nor the firms that trade in indigenous and imported manures. 

Trade. — The traffic in manures is not an extensive one, and, when 
hones are eliminated, is hardly worth mentioning. The total exports 
in 1904-5 were valued at Rs. 43,77,841, of which. Rs. 37,51,480 were 
hones, and in 1906-7 at Rs. 1,01,64,892, of which Rs. 55,45,241 were 
hones. But one point is worthy of consideration, viz. while the exports 
of raw hones have been dechning steadily for some years past, the exports 
under the heading of Others (excluding oil-cakes) have been steadily 
increasing. In 1900-1 the exports of hones were valued at Rs. 58,41,916, 
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and the Others at Rs. 71,503 ; five years later (1904-5) the Others 

had expanded to Rs. 6,26,361. It is believed, this increased traffic may, Exports of. 

to some extent, represent the expansion in the manufacture of special 

manures, the surplus, not required for India, being exported. Lastly, 

this increase in the exports of manures from India has been chiefly 

from Madras and Burma. The imports of foreign manures are so un- imports. 

important as scarcely to deserve notice. In 190A-5 they were valued at 

Rs. 50,980, and in 1906-7 at Rs. 55,105, and came almost exclusively 

from the United Kingdom. 

[Cf. Buchanan-Hamilton, Topog. Stat., etc.. East Ind. (ed. Montgomery Martin) 

(many passages) ; NichoUs, ffeatf&ooJb Trop. Agiri., 1892, 49-61 ; Voelcker, /mprow. 

Ind. Agri.y 1893, 93-134; Somerville, Journ. Board Agri., Sept. 1897, iv., 

145-51 ; Leather, Indian Manures, Agri. Ledg., 1894, No. 3 ; 1895, No. 16 ; 

1897, No. 8, 1-38; 1903, No. 2; also Final Bept. Agri. Chem., 1897, ch. iii., 

49-59 ; Thorpe, Diet. Appl. Ghent,., 1899, ii., 504-11 ; Shutt, Barnyard Manure, 

O.S.Dept. Agri. Bull., 1898, No. 31 ; Woodrow, Oard. in Ind., 30-9, suppl. 7-10 ; 

Ind. For., xvi., 112-9 ; Mollison, Textbook Ind. Agri., 1901, i., 83-133 ; Mukerji, 

Handbook Ind. Agri,, 1901, 502-69 ; "Wheeler and Hartwell, Conditions Determ. 

Poison. Action of Chlorides, Agri. Exp. Stat. Rhode Island, 1903, 287-304 ; Watt 
and Mann, Feats and Blights of the Tea Plant, 1903, 119-64 ; Roberts, Comm. 

Fertil., Agri. Exper. Stat. Calif. Bull., 1905, No. 171, 1-30 ; also Bidl. 1904, No. 

159, 1-30; Proc. Board Agri. Ind., 1906, 13-4, 117-20; Exper. Farm. Bepts. 

(all Prov. for past decade) ; Comm. Fertil., extensive series Repts., etc., issued 
by the XJ.S. Dept. Agri. from 1903 ; Dept. Land. Bee. and Agri. Madras, Bull. 

No. 31.] 

MARANTA ARUNTDINAOBA, Linn.; Brain, Beng. Plants, D.E.P., 

1903, ii., 1047-8 ; SciTAMiNEiB. West Indian Arrowroot, tihhar, tavhil, 180-4. 
ararut, Maha neshasteh, huva rnavH,, tavaJesha, pen-hwa, etc. A native of Arrowroot. 
Tropical America and of the West Indies, cultivated in India. It yields 
the genuine or West Indian Arrowroot, so called to distinguish it from 
East Indian, the produce of Curcuma, anf/usfAfolia (see p. 444), with 
which it is often confused. 

Cultivation. — The cultivation of this rhizome is briefly as follows : — Drills are Cultiva- 
rnade about 3 or 4 inches deep and 2 feet apart. On these the roots are planted tion. 
in May, at a distance of a foot and a half apart, and covered over by earth. 

As the plants grow, they should be earthed up in the same way as potatoes. 

They require good, rich soil and plenty of water, which should, however, be Soils, 
withheld for a month or two previous to gathering the crop (Firminger, Man. 

Qard. Ind. (ed. Cameron), 143-4). Of Cuttack, Banerjei states that it grows 
well on rather sandy soil, and of Bombay, Woodrow remarks that as regards 
soil it is by no means fastidious, “ fine sand at Nariad and loam and clay-loam 
at Poona being equally suitable provided heavily manured and irrigated.” 

Flowering takes place in August, and in January or February the crop may be Seasons. 

taken up. The maturity of the rhizomes may be ascertained by the falling 

down of the leaves. In digging up the crop it is impossible not to leave behind Propagation. 

small portions of the rhizomes, and from these fresh plants spring, so that it is 

often difficult to eradicate the plant from soils on which it has been once grown. 

The smaller rhizomes and the pointed ends of the larger ones, on wliich the “ eyes ” 
are situated, should be kept for fresh planting. According to Woodrow, the 
produce in green tubers is generally 6 to 7 tons per acre, though over 12 tons Yield, 
have been produced at Poona. According, to Nicholls the rhizomes contain 
20 per cent, or even more of starch, and in Natal as much as a ton of arrowroot 
has been made from the rhizomes derived from an acre. It is generally said 
that cultivation should not be attempted in localities remote from a liberal 
supply of water, since irrigation may not only be required by the crop, but water 
is essential in the manufacture of the ^rowraot. 

Manufacture. — The method of preparing the arrowroot is simple. The rhizomes Prepara- 
after being well w'-ashed are scraped with a knife to remove the rind, and at the tion. 
same time diseased or imperfectly formed portions are picked out and thrownaway. 

773 


MARSDENIA 

Tenacissima 


RAJMAHAL HEMP 


Washing. 


West versus 
JSfist liulian. 


D.E.P., 

V., 188-92. 
Hajmalial 
Hemp. 


I'lbre. 


lilue X)yo. 


Tho rliizomes are then, pounded to ptdp in a mortar or reduced to that condition 
on. a grater. The pulp is then thrown into a vessel of water, which becomes 
turbid or milky while a portion of the pulp remains suspended as a fibrous mass. 
This fibrous portion is lifted out, rinsed, pounded once more and again thrown 
into water, lifted out a second time, rinsed, and then thrown away. The milky- 
looking fluid thus obtained from these several washings is now strained through 
a coarse cloth to remove any particles of tho fibre and other impurities, tho 
liquid being thus passed into another vessel, and when the sediment has settled, 
tho water is gently poured off and clean water added. This is again .stirred up 
and strained through a fine cloth, and, on settling, the water is once mure care- 
fully and gently drained away. The sediment that remains now consists of 
pure arrowroot, and is dried on sheets of paper by exposure to the sun, and 
packed ready for the market. It is a tasteless and colourless powder, which might 
be spoken of as consisting of pure starch granules. [Cf, Hanausek, Micro. Tech. 
Prod. (Winton and Barber, transL), 1907, 43-4,] 

The genuine West Indian arrowroot may be readily distinguished from East 
Indian by its pure white colour and by its swelling in boiling water. [Gf. Milburu, 
Or. Gomm., 1813, ii., 207,* De Candolle, Orig. Cult. Plants, 1882, 81-2 ,■ Mason, 
Burma and Its People (ed. Theobald), 1883, ii., 209 ; Nicholls, Textbook Trap. 
Agri., 1892, 278-83 ; St. Vincent Arrowroot, Kew Bull., 1893, 191 ; also Bermuda 
Arrmoroot, 1898, 50; Manuf. of Arrowroot in Ceylon, Trop. Agrist., Feb. 1, 1895, 
xiv., 557 ; Dodge, Useful Fibre Plants of the World, 1897, 235 ; Semler, Trop, 
Agrik., 1900, ii., 747-66; Woodrow, Card, in Ind., 1903, 480-1 ; A. W. and 
M. W. Blyth, Foods, etc., 1903, 141, 144-5; Agri. Ledg., 1904, No. 10, 135; 
L Agri. Prat, des Pays Chauds, 1904, iii., 767-8.] 

MARSDENIA, Br. ; FI. Br. Ind., iv., 34-7 ; Gamble, Man, Ind. 
T%mhs., 1902, 492-3 ; Prain, Beng. Plants, 1903, ii., 695-6 ; Cooke, FI. 
Pres. Bomb., 1904, ii., 165-7 ; AscLBPiADACEiB. 

M. Roylei, Wight murkdla, pathor, tar, veri, kurang, kharchu, shengori, etc. 
A climbing shrub of the Himalaya, from Sikkim westwards, ascending to alti- 
tudes of 7,000 feet. It yields a fibre from which fishing-nets, lines and strong ropes 
are manufactured. 

M. tenacissiraa, Wight & Am. ; Eajmahal Hemp, iongus, fiii (cMti), bdbal 
jak, etc. A clhnbing shrub of the Sub-Himalayan tracts from the Jumna to 
Nepal and extending South to Oudh, Bihar and Ohota Nagpur ; Chittagong 
and Upper Burma. 

The bark of the stem yields a valuable Fibre, which was said by Hoyle to 
be the second best in India. By the hill tribes it is used chiefly for bow-strings 
and netting. The fibre was exami n ed in 1886 by Cross and Bevan, who reported 
that it wms of excellent quality and in point of fineness and durability ranked 
next to rhea. More recently a sample was sent to the Imperial Institute for 
examination. It was found to contain little or no lignocellulose, and to be 
exceptionally resistent to the action of alkalis. The remarkable quality of the 
fibre was also shown by the imusually high percentage of cellulose and by the 
large increase of weight on nitration. The length of the ultimate fibre was 
found to be 10 to 30 mm. Specimens were also submitted to leading firms of 
fibre brokers for commercial valuation. One reported that the fibre, though 
short, was of great strength, and another that it was very strong, but harsh. 
The sample, of a length of 12 to 16 inches, was valued at £15 to £18 per ton, but 
it was stated if fibre 30 to 35 inches long could be sent, its value would probably 
be £35 to £40 per ton. In view of these facts the question arises whether experi- 
ments in cultivating the plant might not be undertaken, and whether the fibre 
could be successfully treated by machinery. [O'/. .Royle, Fibrous PI. Ind., 
1855, 304-5 ; Dodge, Useful Fibre Plants of the World, 1897, 235-6 ; Dunstan, 
Rept. on Marsdenia tenaciasima, Imp. Inst., July 9, 1903 ; Agri. Ledg., 1904, 
No. 8.] 

M. tinctoria, /?. Br, ; ryom, riyong, kali lara, mai-nwai, etc. A large climbing shrub 
of the Sikkim Himalaya, Assam, the Khasia hills. Northern Burma and the 
Circars. This .species also yields a fibre, but is more especially interesting on 
account of the indigo Dye yielded by the leaves. At tho begiiming of last cen- 
tury Roxburgh recommended its cultivation, but nothing appears to have been 
done, nor has the value of the dye been commercially tested. (See Indigo, p. 663.) 
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MATS AND MATTING MATERIALS; Long, Indig. PI. 
Beng. (gives list of mats and matting materials) ; Bast Mattings, 'm Joum. 
Agi'i.-IIort. Soc. Ind., 1857, ix., 10 ; also 1859, x., 342 ; Birdwood, Indust. 
Arts Ind., 1880, ii., 223-4, 298 ; MukLarji, Art Manuf. Ind., 1888, 307-14 ; 
Journ. Ind. Art and Indust., 1890, iii., 31; Gee, Monog. Fibrous Mat. 
P6., 1891, 6, 7, 10, 11, 14, etc. ; Japanese Floor Mattings, in Journ. Soo. 
Arts., 1892, 919 ; Watt, Ind. Art at Delhi, 1903, 447. 

For information regarding woven mats, the reader should consult 
Carpets and Rugs (pp. 271-6), and for the chief matting materials, the 
list below. The most famous of the so-called mats are the grass-mats — 
[a) of Palghat on the Malabar Coast of Timievelly, and Ganjam in South 
India ; (b) of Midapur and Calcutta in Bengal ; (c) the sitalpati mats 
• of Eastern. Bengal and Assam (Sylhet) ; {d) the coir mats of South 
India and Bengal; (e) the munj mats of Allahabad, Agra and Delhi 
in North India ; (/) the date and other palm-leaf mats used all over 
India, more especially in Western and Southern India — in Bombay 
known as shaelu mats ; and lastly, (g) ivory mats, woven from strips 
of ivory so fine that they resemble the strands of sitalpati (see Ivory, 
p. 698). 

Mats or rather screens (tatties) made of the sweetly scented kJias-hhas 
are hung in front of doors, etc., to afiord shade and to cool, by evapora- 
tion, the air which passes through their moistened texture. Bamboo mats 
are manufactured here and there all over India, and in Bengal more especi- 
ally darmd mats (those constructed of reeds, see Phragmites below) are all but 
universally used in house-construction. The traffic in darmd mats must, 
therefore, be very great, and give employment to a far larger number of 
persons than can be learned from published statistics. In some of the jails 
aloe-fibre mats are produced and find a fair market, while cane mats are not 
uncommon. These are formed by selected canes being placed parallel to 
each other and bound in position by cross-ties. They are exceptionally 
strong, and specially valued in public offices where there is much traffic. 

The following are the chief matting materials of India : — 

Agave (see p. 43). In the Panjab, the fibre of two species is a good deal 
used in jails for making daris, mats and ropes. It is beautifully white and takes 
dye much better than even munj {saenhartim), but it is neither so strong nor 
so durable. The plant is a slow grower and liable to exhaustion. [Gee, l.c. 4.] 

Arundinaria racemosa, yw«/)/-o (see Bambusa, p. 99). 

Bambusa Tulda, Soxb. (see Bambusa, p. 101). 

Calamus — Canes and Rattans (see pp. 202-4). 

Clinogyne dichotoma, Saliab. FI. Br. Ind., vi., 268; Agri. L'edg., 1896, No. 
41 ; Nisbet, Burma under Brit. Buie and Before, 1901, i., 383 ; Sciiaminjsje. The 
sitalpati, muhtd-pdta, murta, thin, godunika, hh&dra, etc. A woody shrub of 
Eastern Bengal, Assam, Burma and the Malay Peninsula. It thrives on moist 
grotmd, which need not be specially prepared, and it can be reproduced by cuttings 
as well as by transplantation of shoots. 

From the stems are prepared the famous sitalpati or “ cool mats.” For 
the manufacture of the finest mats, the murta should be out when one year old. 
The split stems as prepared are about 4 feet long, one-twentioth of an inch wide, 
and as thin as paper. The average size of the mats, when finished, is about 
that of an ordinary double bed. Owing to their coolness they are much used 
during the hot weather, both by Europeans and by Natives, being placed beneath 
the bedding sheets. As a historic fact of some interest it may be here mentioned 
that formerly the main corridor of the East India House in Leadenhall Street, 
London, is said to have been lined with this matting. The quality is judged by 
glossiness, smootlmess and fineness of texture, and it is said that over the 
smoothest even a serpent cannot glide. The 'price varies from Rs. 2 for the 
common sort to as much as Rs. 100 for the best qu^ties. The chief producing 
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districts are Paridptir, Bakarganj, Tippera and Chittagong in Eastern Bengal, 
Sylhet and Cachar in Assam, and Henzada in Burma. The industry is almost 
entirely confined to women. It has been suggested more than once that this 
fibre would make an excellent substitute for the Panama fibre in hat mami- 
facture. The plant also yields a pith, which is discarded by the sitalpati makers, 
but which might well be employed as a paper material if procurable in sufficient 
quantity. [<7/. O. W., in Capital, April 25, 1901.] 

Cocos nueifera, Lwn. (see p. 356). 

Corypha umbraculllera, Unn. (see p. 429). 

Crotalaria juneea, Unn. (see pp. 435-6). 

Cyperus tegetum, Roxb. etc. (see pp. 467-8). 

Hedychlum spieatum. Ham.; the sit-ruti, hapurhachri, sheduri, etc. The 
leaves of. this plant are made into the sleeping-mats employed by the hill tribes, 
where the plant is at all plentiful. 

Hibiscus tiliaceus, Unn.; a large and abtmdant bush and affords a fibre 
obtainable by a process much less tedious than with most other fibre-yielding 
plants — a fibre which would appear well adapted for the manufaetme of mats, 
ropes, and possibly also paper. In the Panjab it is occasionally employed in 
the construction of charpais, sides of carts, seats of bullock- waggons and mats. 
In New Caledonia and Tahiti it is made into fishing-nets (see p. 629). 

Ischsemum angustifolium. Hack, (see pp. 694, 865). 

Juncus effusus, Unn. ; FL Br. Ind., vi., 392. This common European rush 
is found in the Sikkim Himalaya and Khasia hills from 6,000 to 10,000 feet, 
.jr. giauettH, Ehrh. Beltr., which is not unlike the former species, though stiffer 
and darker, is met with in the Western Himalaya, Nilgiri hills and Ceylon. 
The Em’opean plant is in considerable vogue for the manufacture of baskets, 
mats and chair-seats, and it is suggested that similar uses might be found for 
one or both species in India, where they are at present entirely neglected. 

Melocanna bambusoidesj Trin. (see Bambusa, p. 103). 

Nannorhops Ritehieana, h. Wendi.; FI. Br. Ind., vi., 429; Gamble, Man. 
Ind. Timba., 733 ; PAiiME.^!. The mazri, pafha, kilu, pfia, etc. Usually a stemless 
shrub, but occasionally develops a stem 10 to 14 feet long. It is met with in 
Sind and the Western Panjdb as well as in the Ktuam Valley and in Baluchistan, 
many acres of country about Hamai being covered with it, and ascending the 
hills to 5,500 feet above the sea. 

In former times it was common all over Kohdt, but railway construction has 
led to an increased export to the Cis-Indus districts, and the more easily available 
mazri supplies have been exhausted. In 1882 measures were taken to protect 
the palm. The green leaves are beaten out with a mallet, and the fibre obtained 
is used for matting, fans, baskets, hats, sandals, nets, etc. Waziri baskets 
and mats procured at Bannu are famous all over the Western Panj&b. Rope 
is also made from the stems and leaf-stalks, though apparently it is not very 
strong. The leaf-bud, young inflorescence and fruit are eaten, and the leaves 
regarded as a purgative medicine for cattle. The seeds are made into rosaries 
and exported from Baluchistan (Gwadur) to Mecca. The price of mazri matting 
in Peshawar is about Rs. 8 per 100 sq. yards, and its popularity appears to be 
increasing. 

Nipa fruticans, Wurmb.,- FI. Br. Ind., vi., 424; Gamble, Man. Ind. Timhs., 
729 ; PALMEiE. The g'Alga, goVphal (fruit), golpatta (leaves), dani, etc. ; a large 
creeping gregarious palm of the Sundribans, Chittagong, Burma and the An- 
damansl The old fruits are large, the interior being hard like ivory, but trans- 
parent ; they are carried to the sea and floated to great distances. The leaf- 
stalks are used to help in floating aundri logs in the Sundribans, also as fishing- 
floats. The leaves are very largely employed for thatching and in making mats. 
In the Straits Settlements they are used for covering cigarettes. Toddy is 
obtained from the spathe (as Linschoten observed in 1598), and the young fruit 
is edible. Gamble states that the trade in golpatta leaves in the Sundribans 
amounts yearly to about 135,000 tons, valued at nearly Rs. 60,000. 

Oryza— Bice Straw (see p. 826). In Kullu and Hazara, mats called mandri 
&ad phindi, as also string, are made of rice-straw, 

- Pandanus, the screw-pines, might be described as a genus of palm-like 
evergreen trees or shrubs, often scandent and possessed of copious and strong 
aerial roots. They are met with in the moist tropical regions, chiefly Mascarene 
and Malayan. Hooker (FI. Br. Ind., vi., 483-7) describes some seven Indian 
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species, and mentions many other obscure forros. The only species of economic 
vahie may be said to be — 

P. odoratissimus, Unn. f. (P, fasicularia, Lam.); the heura, Tcea, heiulci, 
heori, mugalik, thalay, talai, haida, aattkapu, etc. Common on the sandy coasts 
of South India, Burma and the Andamans. It forms dense impenetrable thickets 
in the tidal forests, and is extensively grown as a hedge plant. It is also 
specially cultivated in gardens in South India on accmmt. of the fragrance of 
its spikes of flowers. These, tied up within the few adjacent leaves, are sold 
in the market towns, and may be seen in shops and at the] railway stations. 
The women wear the fresh flowers in their hair and rise them as offerings at the 
temples. From them is also prepared heura, perhaps the most characteristic and 
most widely used perfume of India. The soft floral leaves and pulp of the fruit 
are [also eaten. The leaves afford an excellent fibre which is employed f'.r 
nets, sacks, brushes, mats, etc. [Of. Marco Polo, Travels (ed. Yule), ii., 25 J ; 
Clusius, Ananas ailvestria, Exot. PI., 1605, 285; Ain-i-Akbari, (Jarrett, transl.), 
ii., 126 ; Forster, PI. Esc., 1786, 38-41 ; Taleef Shereef (Playfair, transl.), 141 ; 
Bept. Ind. Hemp Drugs Gomm., i., 156.] 

Phcenix, several species (see pp. 884-5) ; also Basket- and Wicker-work (p. 115). 

Phragmites ; of the reeds proper there are two species, J*. eomnrtutis 
(dila or damh-d), met with in the marshes and on the margins of lakes in North- 
West India up to altitude 10,000 feet, and **. iiavha, {nala, nal, nar, sur, kaing, 
karka, etc.), found in the swamps of the more tropical India. 

The former is employed on the Dal Lake of Kashmir as the radhs that con- 
stitute the foundation of embankments and floating islands. The culms of 
both species are extensively utilised all over India in the construction of chairs 
(niorhas) and baskets ; they are also largely used for lutes and the tubes of 
smoking-pipes (hukahs). Split open they are made into mats, and thus con- 
stitute one at least of the sources of the darmd mats of Bengal. These are pro- 
duced cheaply and in great abundance, being xmiversally employed in house- 
construction. They are also utilised as Hning (dunnage) of ships to protect 
and isolate cargoes, and they might with advantage be used to line the 
inside of iron roofing. The flowering stalks are beaten out and afford a useful 
rope-fibre. [Of. Lisboa, Bomb. Brass., 116 ; For. Admin. Repts. ; Beo. Bot. Surv. 
Ind., ii., 166, 240, 247, 360.] 

Pseudostachyum (see Bamboo, p. 104). 

Saecharum arundinaeeum, ftetz. (see pp. 929-30). 

Tachardia lacca, Ken. ; for mats made of lac, confer with account given by 
Birdwood {Indust. Arts Ind., 1880, ii., 223-4). A thread of lac is wound arormd a 
stick, and, after drying, is drawn off and broken into sections of three or four 
turns each. These are then linked together into mats of all sorts of variegated 
colours. 

Typha ; FI. Br. Ind., vi., 488. There are three species of Heed Mace, 
Elephant Grass or Cat’s tail Bullrush, between which, for the present purpose, 
it is hardly necessary to draw distinctions since their properties and uses 
are practically identical. These are loiown as or. aiigtiinafa, the lukh of 
Upper India ; eietthauUnn, the pater, hogld, bora, dib, pun, rdmabdna, eta, ; 
and V. JMxmanul, the pitz of Kashmir. 

The culms, as also the leaves of all three forms, are extensively used in making 
sieves, thatching huts and house-boats, and in the manufacture of mats, ropes and 
baskets. In Sind they are also employed in the construction of crude boats 
called tirbo, also floats and buoys to support swimmers. They are much valued 
for their long roots, wliich bind loose soils and embankments. The pollen is 
regularly collected, and on the Indus forms a fairly important article of food, 
being baked into cakes. Bhaduri (Bept. LaBor. Ind. Mus. (Indust. Sec.), 1902-3, 
27) has given the results of his chemical analysis of this article of food. It 
contains carbohydrate, 44-60 ; albuminoid, 19-76 ; cellulose, 17-80 ; oil, 2-70 ; 
the balance ash and water. The young shoots and tender roots are also eaten, 
and the lower succulent parts of the fruiting spike, soaked in oil, are used as a 
torch, whilst the down of the ripe fruit is mixed with mortar as a binding material. 

The rushes are split and woven into coarse mats for covering boats and for 
making walls or partitions of houses. The leaves also find a purpose in the 
construction of soft matting as, for example, m KuHu, Kumaon, Sind and else- 
where. In the Panjdb, Typhn is generally adopted as a matting material when 
mazri (Xaunoviiops) is not available. [Of. Ain-i-Alebari (Jarrett, transl.), ii., 123 ; 

777 


MATS 

Materials 


Perfume. 


Date. 
D.E.P., 
vi., pt. i., 
216. 
Reeds. 


Chairs. 


iJarma. 


Munj. 

Lac. 


D.E.P. 
vi., pt. iv., 
207-8. 
Elephant 
G-rass. 


Sieves. 


Edible Pollen. 


Mortar. 

Mats. 



MEDICAGO 

SATIVA MATS AND MATTING 

Lucerne 

Talcef Sliereef (Playfair, transl.), 31 ; Gee, Monog. Fibrous Mat. Pb., 1891, 2; 
Dodge, Useful F'^re Plants of the World, 1891, 819 ; etc,, etc.] 

Khas-klias. Vetiveria zizanioides, Stapf; the Jchas-hhaa (see p. 1106). 

Trade. Trade and Commerce, — The statistics of mats and matting given in 

the annual official returns of trade exclude Coir Manufactures, and it 
is not shown to what extent they include mats or rugs other than grass- 
nxporta. mats. The Exports to foreign countries during the years 1899-1900 
to 1906-7 showed no great fluctuation in quantity but a remarkable 
undulation in value, due perhaps to the demand for cheap goods in 
one year being supplanted by more expensive articles in the next. 
The highest recorded value was Rs. 2,41,887 in 1900-1. In 1903-4 
the amount stood at Rs. 58,754 ; in 1905-6 was only Rs. 27,267 ; and 
in 1906-7, Rs. 47,617. Madras has more than half the trade in quantity 
but realises less in value than Bombay. The re-exports were at their 
highest value in 1903-4 (Rs, 26,234), and represented chiefly trade from 
Imports. Bombay to East Africa, Turkey-in- Asia and Persia. Of the Impori’s 

a large share should probably appear as Carpets and Rugs, as, for example, 
the supply (56 per cent.) that comes from Mekran and Sonmiani. Other 
considerable contributors are China (Hongkong) and the Straits Settle- 
ments. The highest value in the years mentioned (1899-1907) was 
reached in 1904-5 (Rs. 2,94,182), and of that Rs. 1,52,782 and Rs. 49,473 
were taken by Bombay and Sind. 

Coir. As regards Coir Manufactures (excluding rope and presumably 

including some proportion of articles other than matting) the trade is 
almost entirely concentrated in Madras, which in 1903-4 exported to 
foreign countries some 473,281 cwt., valued at Rs. 46,78,050, chiefly to 
the United Kingdom and Germany, the total foreign trade of all provinces 
having been 483,355 cwt., valued at Rs. 47,90,110. In 1906-7 the ex- 
ports from Madras were 562,703 cwt., valued at Rs. 55,24,154, and the 
total foreign trade 559,329 cwt., valued at Rs. 56,00,268. At the same 
time the Madras Presidency contributed to Bengal and Bombay a fairly 
large quantity, namely Rs. 9,00,000 worth. (See also Cocos nucifera, 
p. 362.) 


D.E.P., 

V., 199 - 203 . 
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MEDICAGO SATIVA, Zinn. ; FI Br. Ind., ii., 90 ; Prain, 
Beng. Plants, 1903, i., 414 ; Leguminos.®. Lucerne, Purple Lucerne, or 
Alfalfa, vilayti-gavmik, hoi, spasiu, sebist, yurushea, heda, vilayii-Millu, 
etc. 

According to Do Candolle, the plant is a native of western temperate Asia, and 
is found apparently wild in Aighanistan and Baluchistan. Stein {Ancient Khoian, 
1907, 130) speaks of it as extensively cultivated in Khotan and used as fodder. 
It is now largely grown in many parts of India and affords excellent forage 
for horses and cattle, if given in moderation. At least two varieties are culti- 
vated,, the Kandahar and the Persian or Arabian. The latter is the crop 
ordinarily met with. 

Cultivation. — In the Poona district, according to Mollison, the best time 
for sowing is either early in the rains or between October and December ; in 
the north of India, from the middle of October to the middle of November. 
The price of seed ranges from Rs. 0-14 to Rs. 1-8 per lb. The usual Native 
method of sowing is broadcasting on a clean, well-prepared bed, but by this 
method the field gets foul by deep-rooted grasses and other weeds, and the lucerne 
fails when it ought to be in full vigour. A good method of cultivation is as 
follows : — The field should be wellploxighed and brought into a thoroughly friable, 
smooth, clean condition during the rains. In September, 30 cart-loads per 
acre of well-decayed farm-yard manure should be given. The manure must 
be evenly spread apd mixed thoroughly with the soil. Ridges are then formed 
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22 to 28 inches apart, on which the seeds are sown (10 lb. per acre) in a groove 
along the top, and covered by not more than 1 J inches of soil. Frequent waterings 
are necessary during the first fortnight. On medium soil, lucerne grown, in the 
above manner requires water every eighth day in the cold season, every sixth 
day in the hot weather, and of toner if the' soil be light. Water should also be 
given during breaks in the monsoon. It requires liberal top-dressing at short 
intervals. At least 5 tons of well-rotted farm-yard manure should be applied 
every third time the crop is cut. 

The principal object of the ridge-and-f arrow system is to keep the field clean, 
since the furrows can easily be weeded each time the crop is cut by using an 
ordinary bullock-hoe. A crop \vill be well established in six months, and should Crop, 
last for years, yielding at least ten cuts per annum. In 1893-4 the best results 
obtained on the Poona Farai were as follows outturn per acre, 31,816 lb. ; 
value per rupee, 120 lb. ; cost of cultivation per acre, Rs. 85-3-8 ; value of pro- 
duce per acre, Rs. 265-2-0. [O’/. Bentham, Rev. of Targioni-Tozzetti, in Journ. 

Ilort. Soc., 1855, ix., 139 ; De Candolle, Orig. Quit. Plants, 1884, 102 ; Burke, Primer 
on Cult. Lucerne, in Meerut Press, 1891; Voelcker, Improv. Ind. Agri., 1893, 

193, 202, 240; Duthie and Fuller, Field and Garden Qrops, iii., 61; Mollison, 

Agri. Ledg., 1893, No. 18 ; 1894, No. 5 ; Leather, Food Grains and Fodders, in 
Agri. Ledg., 1903, No. 7, 156, 174 ; Smith, Lucerne, U.S. Dept. Agri. Farmer's 
Bull., 1895, No. 31 ; Moreland, Note on Cult. Lucerne, in Dept, Land Bee. and 
Agri. U. Prov. Bxdl., 1897, No. 6; C&vm.-pove, Exper. Farm Repts. ; Journ. 

Board Agri., Sept. 1897, iv., 218-21; June, 1899, vi., 39-44; 1901, vii., 485-8 ; 

Mollison, Textbook Ind. Agri., 1901, 229-33.] 


MELANORRHCEA USITATA, Wall., PI. As. Ear., i., 9-12, 
tt. 11, 12; FI. Br. Ind., ii., 25; Watt, Kew Bull., 1906, 137-47 ; also 
Ind. Art at Delhi, 1903, 218-24 ; Anacardiace^e. A large deciduous 
tree of the opeu forests of Manipur, Burma and Siam, rare in dry forests. 
It is generally knowh as The Burmese Varnish Tree, and "by the following 
vernacular names, thitsi, hheu, suthan, kiahong, etc. (See Semeearpns, 
p. 981.) 

In addition to affording a useful Timbeb, it yields a natmal Varn-ish of 
great interest and value, and one which may be characterised as having originated 
several distinct industi’ial and art conceptions peculiar to the Burmese, Shans 
and Siamese. In Maymyo the preparation of the crude black varnish may 
be spoken of as the chief forest industry, but it is also largely extracted in the 
Monghong State. In fact, wherever the tree abounds the varnish is collected. 
In such tracts it is rare to find a tree that has not been tapped. It is ex- 
ported mainly from the Northern and Southern Forest Circles of Burma. To 
obtain the varnish, V-shaped incisions, 9 inches long and 6 inches apart at the 
base, are cut on the bark of the trees, the apex pointing down. The tongue 
of bark within these scars is then slightly lifted up and a specially prepared 
joint of bamboo driven in horizontally immediately below the apex of the 
incision. The sap which exudes from the inner bark drains into the bamboo 
receiver. This is emptied at the end of ten days, when the flow of varnish 
is observed to become scanty. A second cut is made along each side of the 
contained tongue of bark, which is also again raised up slightly and the 
bamboo receiver placed more conveniently to the new scarification. After 
this has yielded all the varnish that seems likely, a new incision is made 
a little higher up. It would appear that young trees yield better than fully 
formed ones. By the tapping process the trees become much distorted,' 
and it is no unusual occurrence to find some that manifest 5* to 60 suc- 
cessive scarifications. One man, it has been estimated, can look after and 
collect the varnish from 1,200 trees, provided they are not too much scat- 
tered, He can scarify and collect from about 200 trees a day. The best 
season for working is from July to October, and one man may collect from 
146 to 182 lb. in one season. In 1904-6, 38,622 viss, and in 1905-6, 36,382 
viss, were collected under license and permit. [Gf. Ann. Rept. For. Admin,, 
1904-5, 55.] 

Thitsi is largely utilised in its liquid state as a natural varnish, and. has the 
great merit of preserving woodwork. Thickened, by sawdust, cow-dung ashes, 
or bone-ashes to a plastic condition, it is employed as a Cement and body 
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THE NEEM OB MAEGOSA TREE 

material or moulding substance. It may be coloured with lamp-black, gold-leaf, 
vermilion (not red lead), orpiment, indigo, etc., and applied with a brush or by 
tlio hand direct, or to objects revolving on the turning-lathe. When painted 
on cloth or paper the form used is very thin and pure, but on drying the articles 
are found to have been rendered waterproof. As a cement it is largely em- 
ployed in the Burmese glass mosaics, but by far its best-loiown property is in 
the manufacture of the so-called Burmese lacquer ware, of which there are four 
types and centres of production — ^Pagan ; Prome ; Mandalay ; and Manipur 
leather varnish. 

MELIA, Linn.; FI. Br. Ind., i., 543-5 ; Gamble, Man. Ind. Timhs., 
1902, 143-6 ; Talbot, List Trees, etc., 72-4 ; Cooke, FI. Pres. Bmnh., 
1902, i., 205-6; Prain, Beng. Plants, 1903, i., 313-4; Dutbie, FI. Upper 
Gang. Plain, 1903, 150-1 ; Brandis, Ind. Trees, 1906, 140 ; Meliace.®. 
A genus of trees comprising five species, natives of India and tlie Malay 
Archipelago. 

M. Azadiraehta, Unn.; M. indica, Brandis, For. FI., 67; Azadirachta indica, 
Jussieu, in Mem. Mus. Hist. Nat. Paris, 1830, 19, 221. The Neem or Margosa 
Tree, nim, agas, limha, hohumha, vepa, tarulca, hevina, thin, kamdhd, etc. A 
large tree ; according to Gamble, probably wild in the forests of the Karndtak 
and parts of the Deccan, and perhaps also in the drier, inland parts of Burma ; 
elsewhere cultivated. 

It is of considerable economic importance. From the bark there exudes 
a bright amber-coloured Gum, which is collected in small tears or fragments. 
This is said to constitute a portion of the commercial “ gum gattie,” and of 
“East India gum.” It is considerably esteemed medicinally as a stimulant. 
From the seeds a fixed acrid, bitter Oil is extracted, of a deep yellow colour 
and disagreeable flavour. As an anthelmintic and antiseptic it is in much 
demand, and is largely used by the poorer classes fon burning, but said to 
smoke badly. The Sarlcs of trees are often painted with it to protect them from 
insect pests. By the women of Sind it is applied as a hair wash. The chemistry 
of this oil was fully investigated by the late Dr. Warden, and a detailed account 
of his results is given in the Dictionary. Nim oil-cake is regarded as a useful 
fertiliser. In addition to the gum and oil, the bark, young fruits, seeds, leaves, 
flowers and sap have all medicinal properties assigned to them or are spoken 
of as edible. The leaves are utilised to preserve books, papers, cloths, etc., 
from ravages of insects. They are said, moreover, to be useful in keeping away 
mosquitoes. Hooper {Mept. Labor. Ind. Mus (Indust. Sec.), 1903-4, 30-1) records 
the results of his investigations. Fresh leaves were distilled in water. It was 
found that a distinct allyl- or onion-smelling compound was present in the dis- 
tillate. The powdered leaf, when burnt, gave off an odour found to prove fatal 
to insects. The extract of the leaves was intensely bitter and contained evidence 
of an alkaloid. 

The sap or nim Topdv is yielded by the tree either spontaneously or is ex- 
tracted artificially. In the former case, a clear and colourless liquid flows in 
a thin stream or continuous droppings from two, three or more parts of the 
plant simultaneously for several weeks on end. Artificially it is obtained by 
exposing a healthy-looking root, cutting it tlirough, arid placing a vessel beneath 
to receive the exuding liquor, which is a refrigerent, nutrient and alterative 
tonic. The Wood is durable, has an average weight of 50 to 52 lb. per cubic 
foot. Its chief use is for cart-construction, ship-building, agricultural imple- 
ments, and m South India for furniture. The twigs are largely used as tooth- 
brushes. \uf. Garcia de Orta, 1563, CoK., xl. ; TaUef Shereef (Playfair, transb), 
170 ; Jacob Breynius, Icon. Bar. PI., 1739, 15, t. i. ; Buchauan-Hamilton, Stat. 
Acc. Dinaf., 183 A 164 ; Moodeen Sheriff, Mat. Med. Mad., 1891, 100-5 ; Baner- 
\ei, Agri. Outtach, 1893, 185, 187, 201 ; Woodrow, (?ard. in Ind., 1899, 59, 283 ; 
Mukerji, HandhooJe Ind. Agri., 1901, 296-7 ; Watt and Maun, Pests and Blights 
of the Tea Plant, 1903, 411 ; Cunningham, Plaques and Pleasures of Life in Bengal, 
1907, 102.] 

M. Azedarach, Unn. ; Beo. Bot. Sum. Ind., 1894, i., 70, 148, 195 ; ii., 62 ; iii., 
186. The Persian Lilac of Indian writers, Bastard Cedar or Bead Tree, drek, 
bakdm, deikna, ghord nim, thamaga, chdn, maha-limbo, malai, venibu, hevu, ta- 
ma-ka, etc, A deciduous tree doubtfully indigenous in the Sub-Himalayan tract 
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though commonly met with up to 6,000 feet in altitude, and frequently culti- 
vated in India and Burma. 

Like the nim, this species also yields a brown adhesive Gmi and the seeds 
afford a fixed oil ; but these are not important. It has long been used in medicine 
by the Arabs and Persians, but the Hindus seem to have neglected it in favour 
oi nim. The stone from the fruit is employed all over India as a bead, being 
perforated and strung into necklaces, rosaries, etc., and is supposed to act as a 
charm against disease. According to most writers, the wood is liable to warp 
and split, but Gamble states that the samples used at the Imperial Forest School 
for Museum cases and furniture behaved well. It is handsomely marked and 
takes an excellent polish. [G/. Tal&ef Shereef, l.p. 39, 162; Faulus Mgineta 
(Adams, Comment.), 1847, iii., 449-50 ; Bentham, Rev. of Targioni-Tozzetti, 
Journ. Hort. Soo., 1855, ix., 177 ; Moodeen Sheriff^ l.c. 99-100 ; Banerjei, 
l.o. 185, 195 ; Woodrow, l.o. 233 ; Firminger, Man. Qard. Ind. (ed. Cameron), 
1904, 635; Her Tropenpflanzer, Oct. 1904, No. 10, 578-80.] 

M. composita, WHId.; M. dubia, Hiern {non Gav.), in FI. Br. Ind., i., 545. 
The eisur, kadu~khajur, limharra, dingkurlong, mallay vembu, bevw, etc. A large 
deciduous tree of the Sikkim Himalaya, up- to 6,000 feet ; Ediasia hills ; hills 
of Western Ghats in South India and west coast forests from the Konkan south. 
Gamble states that the wood will probably be fomid useful for tea-boxes and 
similar purposes, and that it should be cultivated on account of its rapid growth. 
In Ceylon, the outriggers of native boats are made of it. 

MICA ; Ball, Man. Econ. Geol. Ind., iii., 524 ; Holland, Mica De- 
posits Ind., in Mem. Oeol. Surv. Ind., 1902, xxxiv., pt. 2 ; Phosphatic 
Mica-Peridotites in Lower Gondwana RocJcs, Beng., in Bee. Geol. Surv. Ind., 
1894, xxvii., pt. 4, 129-46 ; alsoi^e?;. Min. Prod., in Bee. Geol. Surv. Ind., 
1906, xxxii., pt. 1, 14, 63-9; 1907, xxxvi., 76. The group of minerals 
known collectively under the name Mica have several characteristics in 
common, which vary with the combining ratios of the bases and the 
silica of which they are composed. The light-coloured micas generally 
belong to the kind known as muscovite, the black to biotite ; other 
varieties are lepidolite and lepidomelane. It has the following vernacular 
names : — ahrah, appracam, kokahdlarz, vajrabhra (black mica), etc. 

Sources. — Though mica is one of the most widely distributed minerals in India, 
its occurrence in plates of sufficient size to be of commercial value is limited to a 
few tracts. Holland {Mem. Oeol., l.c.) gives a full account of the geograplncal 
distribution of the known mica-bearing areas of India. The most important 
localities occur in the provinces of Bengal, Madras, Bombay and Burma, but in 
another publication {Rev. Min. Prod., l.c.) he states that Bengal and Madras 
are the only provinces in which the mica-mining industry can be viewed as 
established and important. In the official returns. Financial and Commercial 
Statistics, published by the Government of India, particulars are given of factories 
or works that employ 25 persons or over. Under “ Mica Mines ” (on that 
standard) there were in 1901, 17 mines employing 6,668 persons ; in 1902, 16 
mines employing 7,242 persons ; in 1903, 18 mines, employing 6,276 persons ; 
and in 1904, 46 mines, employing 6,569 persons. Licluding all grades of mica 
mines, there were 9,166 persons employed on the average during the three years 
ending 1 903, of which 6,694 were in Bengal and 2,47 1 in Madras. In 1 905, 1 5,244, 
and m 1906, 15,723 daily workers were recorded at the mica mines. 

Outturn. — As regards the outturn, Holland observes that the published returns 
grossly understate both the quantity and value, since they are below the figures 
usually quoted for the exports. “ As the only mica on which royalty is charged 
is that raised on Govermnent land, and as many mica miners have mines in both 
Zemindari and Government land, there are obvious reasons for understating 
the production ; and, besides this fact, the flourishing industry of stealing mica 
diminishes the returns for production without affecting the export figures. A 
considerable quantity of mica of the poorer grades is consumed in the country for 
ornamental and decorative purposes, and a ennaU quantity of the larger sheets 
is used for painting pictures on, in various parts of the country. As far as the 
figures for quantity are concerned, therefore, the exports cannot be accepted as 
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an approximate expression of the production ; but as regards value, the export 
returns may be accepted as a closer approach to the figures which should express 
px’oduction.” 

Uses. — The uses of mica depend on its peculiar combination of qualities, viz. 
its highly perfect cleavage ; its transparency to light, together with a comparative 
opacity to radiant heat-rays ; its low power of conducting electricity ; its chemi- 
cal stability ; the great flexibility of its folia, combined with a high elastic limit 
and conseciuent power to resist violent shocks or sudden changes of temperature. 
It may be substituted for glass in lanterns, doors of furnaces, windows, as a 
glazing material for pictures, for bacldng of mirrors, etc. By far the largest 
quantity of sheet mica, however, is used for electrical purposes, for covering 
portions of dynamos and other electrical machines. For similar uses, thin films 
have lately been used for making the so-called Micanite, in which films of mica 
are made to adhere to one another by a highly insulating cement. According 
to Holland, the invention of micanite has created a new opening for the use of 
the smaller grades of mica, formerly rejected as waste. In India itself mica i.s 
chiefly employed for decorative and ornamental purposes, e.g. in ornamenting 
temples, palaces, and many of the bamiers, robes, etc., employed in ceremonies. 
Ill fee fragments or as powder it is also used for ornamenting pottery and fancy 
cloths, especially the Afridi wax-cloth (see Oarthamus, p. 282), Finally, it is 
used to a considerable extent in Native medicine, and even more naturally and 
successfully as a manure. 

Trade.— Yov the years 1897-8 to 1902-3, it is stated that the mica Expobts 
averaged 19,173 cwt. with an annual value of £77,613, or £4’ 05 per cwt. A 
table is furnished by Holland that shows the relative contributions of the mica- 
exporting provinces. The two chief, Bengal and Madras, during the years under 
review (1897-1903) contributed to the average total as follows : — Bengal, 12,282 
cwt., valued at £52,272 ; Madras, 6,872 cwt., valued at £25,241. Of these exports 
the United Kingdom took the largest share, amounting on the average to 14,843 
cwt., valued at £56,799, or 77‘4per cent, of the total quantity and 73’ 2 percent, 
of the total value. Much of this, however, is sold in the United Kingdom for 
transmission to the Continent and America. The United States come next, 16’5 
per cent, of the average total quantity and 20‘1 per cent, of the total value. 
The mica sent to America, it is stated, brought a higher price, as only the better 
qualities could face the heavy import duty imposed by the Dingley Tariff in 1897. 
Turning to the annual statement of the Trade and Navigation of British India 
with foreign countries for the year ending March 1907, we learn that the following 
were the actual exports from India during the past five years : — 1901-2, 16,298 
cwt., valued at Rs. 10,50,611 ; 1902-3, 20,412 cwt., valued at Rs. 13,13,909 ; 
1903-4, 21,548 cwt,, valued at Rs. 12,94,453 ; 1904-5, 19,575 cwt., valued at 
Rs. 14,68,986 ; 1905-6, 31,554 cwt., valued at Rs. 23,94,413 ; and 1906-7, 51,426 
cwt,, valued at Rs. 38,24,988. 

iCf. Watt, Rev. Min. Prod., 1893, 23-4 ; 1894, 22-3 ; 1895, 47-8 ; 1896, 49-50; 
Handbooks Imp. Inst., 1893, Np. 19 ; Repts. of Chief Inspector of Mines ; Mervyn 
Smith, Mica Mining, in Beng. Trans, of Instit. of Mining and ikfeiaM;, 1898 ; Rept. 
on Sendee and Jhirhee Mica Prop., Hazaribagh Dist., Chota Nagpur, 1898 ; Min. 
Indust., 1898, vi., 478-81 ; 1899, vii., 509-10 ; 1901, ix., 472 ; 1902, x., 458 ; 
1903, xi., 468 ; Dutt, Mat. Med. Hind., 1900, 76-80 ; Dunstan, in Agri. Ledg., 
1900, Nos. 2, 24 ; Mica Deposits of Ind., Bull. Imp. Inst., No. 1 Board of Trade 
Journ., suppl., May 21, 1903, xlix.-l. ; Imp. Inst. Tech. Repts., 1903, 27-34 ; 
Watt, Ind. Art at Delhi, 1903, 211, 231-2.] 

MORINDA, Linn. ; FI. Br. Ind., iii., 155-8 ; Watt, Agri. Ledg., 
1895, No. 9 ; Gamble, Man. Ind. Timbs., 422 ; Talbot, List Trees, etc., 

1902, 196 ; Prain, Beng. Plants, 1903, i., 572-3 ; Cooke, FI. Pres. Bomb., 

1903, i., 613-6.; Dutbie, FI. Upper Gang. Plain, 1905, i., pt. 2, 426-7 ; 
Brandis, Ind. Trees, 1906, 392 ; Rubiaceje. A genus of erect or climbing 
shrubs or trees which comprises about 40 species, all tropical. Of these 
seven are natives of India. 

M. angustifolia, ftoxb. Rec. Bot. Surv. Ind., i., 248, 347, The ddru haridrd, aaugach, 
chenung, ban hardi, ytyo, etc. An evergreen bush of the Eastern Himalaya 
ascending the hills to 6,000 feet in altitude ; Assam; Eastern Bengal to Tenas- 
sorim. ' ' ' 
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'THE AL OR AOH DYE citrifolia 

Deccan 

The young roots (more especially the root-bark) yield a good yellow 1)ye, Dye. 
which is used fairly extensi^^ely by the Natives of Eastern Bengal and Darjeeling, jBen'^ul 
also by those in Assam, and to a small extent in Burma. In Darjeeling and the ' ' ' 

Garo hills, McCann writes that the dye is prepared by potmding the bark of the 
root and boiling it in water, then straining and boiling over again till the required 
consistency is obtained. In dyeing cotton yarn or cloth, certain ingredient.s that 
act ns mordants or acids to brighten the colour are nsed along with the morinda 
extract, or other dyes are employed along with it, to produce brilliant reds. 

Duncan {Dyea and Dyeing in Assam, 1896, 35) gives full particulars of the system 
of dyeing with itnt/nsfifoiia that prevails in Assam. Chips of the bark A'gga'm, 

of leteku {Jltufcti tired Haiti tio) axid the leaves of the lodh {f^vmplocoft 
p. 1063), by most writers said to be the chief moi*dants employed. [Of. Mason, 

Burma and Its People (ed. Theobald), 1883, ii., 422.] 

M. citrifolia, Unn. ; M. tinctoria, Roxh. ; Watt, Agri, Ledg., 1896, No. 9, 2 plates. fPogari 
A plant often called the Indian “Mulberry,” or Togari Wood of Madras; dl, dch, Wood. 
bdriundi, sur'angi, nina, nuna, sira, maddi, nyah-gyi, etc. A small tree or large 
bush formerly widely cultivated throughout India ; but within the past few year.s 
the industry has been entirely ruined and the cultivation practically abandoned. 

Cultivation . — The cultivation of .Vovintia has been discontinued, or nearly so, Oultiva- 
since the introduction of aniline dyes. In many districts where it was formerly tion. 
a profitable industry, as in the Central Provinces and Berar, it has for several influence of 
years beeir practically discontinued. A full accomit of the methods of cultivation Aniline, 
and position of the industry is given in the Agricultural Ledger {l.c. 137-9). It is 
there stated that the crop was formerly very profitable. One of the most striking 
featm’es was the circumstance that from a perennial tree, which may attain a 
height of 30 to 50 feet, a biennial field-crop had been produced that rarely production and 
exceeded a height of 2 feet, though it flowered and fruited freely. , Biennial, 

The soil was prepared as for other crops. It was ploughed three times, cleared 
of weeds, and sown in Jime. The seed was procured from previous field-crops Sowing, 
and put through a process of special preparation. This was the choti-al, and was choti-al. 
the crop exclusively grown in certain localities, such as the Anjangaon neighbour- 
hood. In other villages a crop known as moti-al was also grown, the seed for Moti-al. 
which was obtained fronr trees which grew near by, and not from the previous 
field-stock. The fruits were collected, piled in aheap till they turned black and the 
pulp softened. This was accomplished in three or four days. After separating 
the seeds by breaking the fruit on stones or by the mogra (mallet), the seeds 
were, piled together for fifteen days. To remove the remainder of the pulp the 
seeds were placed in baskets and stmk in the river and finally spread out to dry. 

About 40 lb. were drill-sown to the acre. The moti-al often flowered and fruited Seasons, 
the first year, and would continue to do so during the second or even third. At 
the village of Anjangaon, the choti-al crop was usually gathered in the third year 
and dug up somewhere in November to January. Sandy soils were best suited, soils, 
black soils being too hard for the roots to penetrate. The Anjangaon cultivators 
considered the three-year-old crop to bo the best. After the roots were chig up 
and separated from the stems, they were cut into .small pieces, spread out to dry, 
and in eight to twelve days were ready for market. The al croi) was followed 
by cottouj which in its turn was followed again by aZ. 

Dye . — A full account of the Native methods of utilising the dye is given in Dye. 
the Dictionary. The reader should also consult the Agricultural Ledger {l.c. 

141-4), where it will be found an account of the process in Gondal, Kathiawar, 
has been contributed by Mr. M. J. Bharwada. A widespread opinion prevails 
among Natives that textiles dyed with al are protected against the depredations Protection from 
of white ants ; and if tliis were so, it would be a powerful argument in favour White Ants, 
of its extended use, instead of its discontinuance, but the matter has never been 
scientifically confirmed. Some years ago the dye was thoroughly investigated by 
Prof. Hummel and Mr. Perkin of the Yorkshire College, Leeds. They found that 
the root does not dye in its original condition, but that either the glucosides must MeUiod of 
first be hydrolysed or that certain acid substances must be removed. The former •'Dyeing, 
is effected by boiling with acids or alkalis, or by fermentation. The process of re- 
moving the acids consists in washing the powdered root three times, two hours each 
time, with water. The last steeping may occupy twenty horns. The dye-bath is 
then charged with the washed root and 1 '5 per cent, of its weight of sodium ear- Sodium 
bonate or 1 per cent, of chalk. The temperature is^gradually raised to the boiling- Oarbonate, 
point and the colours cleared with boiling soap solution, \Gf. Forster, PI. Esc., 

1788, 41 ; Burophius, Herb. Amh., 1743, iii., 159 ; Hunter, Morinda and Its 
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MORUS 

alba HOKSE-EADISH TEIE 

■White Mulberry 

f Uses, As. Res., 11^5, iv,, 35-44 j Milburn, Or. Gomm., 1813, 1, 275; Bennett, 

;l' Wanderings in N.-S. Wales,^eic., 1834, ii., 219 ; Mason, l.c. ii., 422 ; Phannacog. 

Ind., 1891, ii., 226 ; Hiumnel and Perkin, Tinct. Prof. Ind. Dye Stuffs, in Journ. 

m Soc. Ohem. IndusL, ISM, ; Al Dyeing in C. Prov., ia Agri. Ledg., 189Q, l>^o. 22 ; 

m also JosM, Al Dye, 1897, No. 20 ; Bussell, Monog. on Dyeing O. Prov., 1896, 3-8 ; 

i Duncan, Z.c. 36; Imp. Jmf. TccA. JKepte., 1903, 209-11.] 

fs M. ambellata, Unn.; nuna, nmlugh-Adu, maddi ehekhe. A common elirubing 

i !i slxrub of South India and the mountains of the Eastern iDehinsvila through Assam 

i t to Burma, Ceylon, and the Malay Peninsula ; ascending the hills to altitudes of 

Javan 4,000 feet. It yields the dye itnown as which is employed in Java 

Kiid Dj'-o. to give the red shades to batick calicoes. In India this dye is' used only to a very 

i t small extent. [C/. Hunomel and Perldn, Gol. and other Prin. contained in Mang- 

kondu (contrib. from Cloth- workers’ Bes. Lab., Yorkshire College); Imp. Inst. 
Tech. Bepts., 1903, 217-8, app.] 

MORINGA PTERYGOSPERMA, Gaertu. FI. Br. Ind., ii., 

45; Talbot, List Trees, etc., 1902, 118-9; G-amble, Man. Ind. Timhs., 
1902, 224-5; DutMe, FI. Upper Gang. Plain, 1903, 192-3 ; Cooke, FI 
Pres. Bomb., 1903, i., 282; MoRiNGEiE. The Horse-radish Tree, sajuna 
(or sajina), sha/jnah, sunjna, munigha, munga arah, saragvo, sehto, muna- 
gdcha jhdda, midsing, murungai, ddndalon bin, etc. A tree wild in the Snb- 
Himalayan tracts from the Chenab to Oudh but very commonly cultivated 
near homesteads, especially in Bengal and Assam. 

It yields a Gum which is white when it exudes but turns gradually to a ma- 
hogany colour. It belongs to the tragaeanth or hog-gum series, but owing to its 
dark colour is of no European commercial value. E^rom the seeds a clear, limpid, 
almost colourless Oil is easily extracted by pressure. Both this oil and that 
from M. aiitera, Juss., are commercially termed Ben Oil, and are highly valued 
as lubricants by watch-makers. The oil is, however, but seldom made in India 
and does not form an article of export. Owing to its power of absorbing and 
retaining odours, it is fairly largely employed by perfumers. The tree flowers in 
Eebruary and produces long, whip-like beans in March and April. Leaves, 
flowers, pods and even twigs are all cooked as pot-herbs. The immature pod 
is used in making the drum-stick curry of Europeans. The pod is also made 
into pickles, and the root has long been luxown as an efficient substitute for 
horse-radish. [0/. Paulua Mgi/neta (Adams, transl.), iii., 65 ; The Bower 
Manuscript (Hoernle, transl.), 1893-7, 84, 103, 108; Acosta, Tract, de las 
Drogas, 1678, 343; Milburn, <?r. Oomm., 1813, ii., 499; Buchanan-Hamilton, 

Stat. Ace. Dinaj., 1833, 168 ; Moodeen Sheriff, Mat. Med. Mod., 1891, 131-2 ; 
Banerjei, Agri. OuUaeJc, 1893, 198: Dhargalkar, Treat, of Jaundice with Root 
Sark, Ind. Pharmacol., Sept. 1, 1896, 37-40; "Waring, Baz. Med. Ind., 1897, 
96-7; Dutt, JIai. Med. Hind., 1900, 117-9.] 

D.E.P., WiO'RMS, JAnn. y FI. Br. Ind., v., 491-3; Gamble, Mam. Ind. J 

V., 279-84. Timbs., 1902, 634-6 ; Talbot, Inst Trees, etc., 1902, 324 ; Brain, Beng. Plants, 

Mulberry. 1903, ii., 967-8 ; Brandis, IVees, 1906, 612 ; URTiGACBiE. A genns ■ 

of trees or shrubs. Three species are said to be natives of India, of which 
the best known is M. indica. The economic infoimation regarding 
each species cannot be accurately separated, as all possess very similar I 
properties. 

WMte, M. alba, r/A/i. ; the White Mulberry, MZ, cZimm, aaiitr, wppw etc, A f 

small deciduous tree indigenous in Northern and 'Western Asia ; estivated in I 

Northern India and Trans-Indus country up to 11,000 feet. It is the chief mul- 
Pruit Edible, berry used for silk-production in the Panjdb and Kashmir, The fruit is edible, 

and there are many varieties according to locality. It flowers in February and 
the fruit ripens in May and June. The wood weighs from 38 to 66 lb. per cubic 
foot (G amble), and is employed for building, in making boats, furniture and agri- 
cultural implements. [G/. Bentham, Rev. of Targioni-Tozzetti, in Joum. Hort. 

Soc,, 1856, ix., 170-1 ; Dodge, Useful Fibre Plants of the WorU, 1897, 243 ; 
Hosie, Rept. on Prod, of Ssu^oh’uan, China, 1904, No. 5, 17, 50, 56.] 
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MOSCHUS 

THE MULBERRY moschiperus 

Musk-deer 

M. indlea, Unn. ; tut, nuni, chhota kimbu, mekrap, singtok, karan^ jo-kul, ambor, Himalayan, 
kamhili-puch, hippal-nerali, posa, etc. A moderate-sized deciduous tree of the 
Lower Himalaya and Sub-Himalayan tract from Kashmir to Sikkim, ascending 
the hills to 7,000 feet ; Shan hills of Burma at 4,000 feet ; cultivated elsewhere 
in Northern India and the Nilghis fox purposes of sericulture. 

In the silk districts of India proper, the mulberry is reared oii what is Eusli wwajt 
called the bush system, not the tree system that prevails, for the most part, in 
Europe. It can apparently be growm on any description of high and well-drained 
land, but it is said to do better on loam than on stiff clay or on sandy soil. Deep 
cultivation is absolutely necessary, and in some parts of the comitry, as, for 
example, in Bogra in Eastern Bengal, where the mulberry is attempted on land 
annually inundated, the method prevails of raising the land in iddges. Soil is 
dug out from the sides and thrown on the top of the ridges, the result being Elevated SoU. 
the formation of bands of land (upon which the mulberry is raised) 3 to 6 feet 
wide and 3 to 4 feet above the rice-growing intervening strips. The follow- 
ing is the system pursued in the Bardwan district of Bengal, which may be 
accepted as representative of that which prevails through the chief districts 
of Indian mulberry silk-production. When the rains are over, the land is dug 
to a depth of about 18 inches, from September 15 to November 15. The field Seasons, 
is then ploughed twice, levelled and well wntered. Propagation takes place Propagation, 
from November 15 to December 15, and is made by cuttings set in holes IS 
inches apart, each hole being 18 inches in diameter and 6 inches deep. When 
an exhausted crop is cut down, the plants are divided into pieces 9 inches long, 
the tops and all thin, dry stems being rejected. The cuttings are then tied Preservation of 
into bimdles. A pit is excavated near a tank, and the bundles of cuttings are Owttings. 
suirk in mud at the bottom, to the depth of a few inches. They are kept in that 
condition for about a month, and watered till the buds have put forth shoots 
about 2 inches long. When this happens, they are taken out of the mud, planted 
horizontally in the fields, as above described, one to three in each hole, covered 
with earth, and watered once a week till they take root. When the plants are 
about a cubit high, the whole field is flooded, but when they are 2 to 3 cubits 
high, irrigation is necessary only once every I J or 2 months. In February- Irrigation. 
March the plants are fit for leaf-phicking. After the May plucldng the field Leaf-plucking, 
should be hoed, and at the end of Juno and beginning of Jiily weeds should be 
smothered by turning up the soil. Before the commencement of leaf-plucking 
in the second year, the field is top-dressed with pond mud, about 400 maunds 
per bigha. The plants are thus treated once every 3 years and are kept 
up for 10 or 12 years, when they are cut down to the gi*omid. By hoeing and 
manuring, however, new plants spring from the stools, and these may be kept 
growing for a further period of 5 years, when a new field is regarded as 
necessary. 

The fruit is edible, and employed in Kashmir in the distillation of spirit ; Fruit and 
fruit, bark and root are all medicinal. The wood is very similar to that of Spirit. 
yr, aiba, and is used in Assam for boat oars and furniture. Stein mentions that Timber, 
he found a saddle made of mulberry-wood in ruins explored by him in Khotan, 
of the third century (see Paper, p. 863). [Qf. Marco Polo, Travels (ed. Yule), i., 378 ; 
Buchanan-Hamilton, Stat. Acc. Dinaj., 1833, 210-4 ; Roxburgh, Repta. on 
Cultivation in Manuf. Cottorirwool, Raw Silk, etc., E.I.O. [&d. 6% et aeq. •, also 

Wallich, 130 et aeq. ; Kew Bull., 1889, 27 ; Lawrence, Valley of Kashmir, 1896, 

82 ; Ivd. For., Aug. 1895, xxi., 287-9 ; Max and Bertha Ferrara, Burma, 1900, 99 ; 

Woodrow, Oard. in Jnd., 1903, 78 ; Firminger, Man, Card. Ind. (ed. Cameron), 

1904, 211 ; Butler, Mulberry Disease in Kashmir, in Agri. Journ. Ind., 1907, 

; Ancient Khotan, 1907, 130, 332.] 


MOSCHUS MOSCHIFERUS, Linn. ; Blanford, Fa. Br. Ind,. 
(Mammalia), 552-3 ; CEEViDiE. The Musk-deer, kastura, mushh, raos, 
rous, la~lawa, rib-jo, hena, mmsuck-naha, etc. 

A solitary animal, more than two being seldom found together. It frequents 
wooded slopes, often very steep. Is very active and sure-footed and pro- 
gresses by a series of bounds. Is by no means shy, where it has not been much 
hunted. Is of noctmnal habit and not much larger than a greyhoiind. Of all 
ruminants it is reported to eat the least, and although no connection can be 
traced between the nature of the food and the production of musk, those 
reared in forest-clad moxmtains are better than those met with in open 
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Trade 

Qualities. 

Musk-pods, 
Grain Musk. 


Trade. 


ToncLUin. 


Substitutes. 


V., 290-807. 
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THE MUSE-DEER 

rocky coimti’y. Oectirs on the Himalaya west to Gilgit and east to Sikkim, 
usually at altitudes of 8,000 to 12,000 feet, and is also met with in Tibet and 
Central Asia as far as Siberia. The rutting season is in January, the period of 
gestation about 160 days, a single young one being usually produced. 

Musk is the contents of the abdominal gland — the prseputial follicle. Within 
is a secretion that lool5B like coagulated blood, has a greasy touch and a strong 
penetrating odom*. It is only developed in the rutting season, and as sold is a 
l)ro\>.-n, soft mass possessed of the well-known odour. An ounce is about the 
average produce of one animal. Good and pure pods fetch from Rs. 10 to Rs. 16 
according to size, but they are often much adulterated with blood and other 
material. Musk-deer are snared or shot to secure the “musk-pods,” but the 
flesh is said to be well-flavoured and not at all tainted, as might have been ex- 
pected, with the penetrating odour of the musk. The males smell of it, but the 
fomaies never do so. 

There are recognised in trade three chief grades, viz., (1) the Cabardien or 
Russian musk ; (2) Assam musk (which includes all grades of Indian musk) ; 
and (3) Tonqiiin or Chinese Musk. The Assam and Tibetan musks reach Europe 
Dia Calcutta. When dried within the follicle, it bears the name of “ Musk-pods 
when scraped out and sold in granular form it is called “ Grain Musk.” It is 
shipped in bags enclosed in wooden or tin-lined chests that contain about 200 
pods. In the Dictionary will be found an iuteresting note on the Bashahr Musk, 
contributed by Mr, G. G. Mhiiken. The Himalayan Musk has been loiown from 
ancient times and Baber in 1519 refers to it, but within the past decade or so 
the demand for the Indian article seems to have been declining. 

The following were the exports to foreign countries : — ^In 1899-1900, 611 oz., 
valued at Rs. 11,900 ; in 1900-1, 647 oz,, valued at Rs. 18,873 ; in 1901-2, 309 
oz., valued at Rs, 13,320; in 1902-3, 44 oz., valued atRs 1,600; ia 1903-4, 53 oz., 
valued at Rs. 2,425 ; in 1904-5, exports nil', in 1906~6, 223 oz., valued at Rs. 
11,180; and in 1906-7, 668 oz., valued at Rs. 14,600. Capital (Oct. 20, 1904) 
gives an instructive accotmt of the traffic in this substance and exhibits the 
official statistics of imports into Bengal from Tibet and Bhutan for 16 years 
prior to that date. The Bhutan had preserved a mean valuation of Rs. 15,000, 
while the Tibetan had fluctuated from a valuation of Rs. 3,343 to Rs. 1,27,144. 
“The official valuation of the Tibetan musk last year was Rs. 40 per oz. and 
that of Bhutan Rs. 32. The price of the Tonquin musk in England has been as 
high as 119s. an oz. and as low as 458. Ten years ago the price was from 90s. to 
963. the oz. The latest quotations in the London market for genuine grain 
musk of good quality is 72.9. 6cZ. to 75s. per ounce.” [(7/. Marco Polo, 
Travels (ed. Yule), ii., 35 ; Baber, Memoirs (Leyden and Erskine, transl), 
313 ; Barbosa, Coasts E. Africa and Malabar (ed, Hakl. Soo.), 186-7; Terry, Voy. 
E. Irtd., 1665 (ed. 1777), 109 ; Tavernier, Travels (Ball, transl.), ii., 143-6, 
258-60; Linschoten, Voy. E. Ind. (ed. Hakl. Soo.), ii., 94-5; Pyrard, Voy. E. 
Ind., 1601 (ed. Hakl. Soo.), ii., 359; Vryer, Efew Aco. E, Ind.andPers., 212 ; Boym, 
FI. Sin., Z ; Birdwood and Poster, E.I.C. First Letter Book, 131, 256, 261, 287, 
428, etc. ; Miiburn, Or. Comm., ii., 613-4 ; As. Res., 1832, xvii., 15 ; Kirkpatrick, 
Kingdom of Nepaul, 13J; HoSmeister, iFmneZs Cont. Ind, (Engl, transl.), 323; 
Brandt, and Ratzeh., Med. Zool,, 1829, i., 41-5, t, 7 ; Paulus Mgineta (Adams, 
Comment.), 1847, iii., 468-70 ; Bockhill, AfongroKa and Tibet, 71 ; Cordemoy, Le 
Prod. Colon. d'Orig. Ani/male, 1903, 362-5 ; Fulton, Notes on Mammalia of Ghitral, 
iiiJourn. Bomb. Nat. Hist. Soo., IQQZ, xiv., 760 ; Waddell, Lhasa and Its Mysteries, 
1905, 483.] 

Musk Substitutes.— The term “ Musk ” is in common usage applied in com- 
pound names to a number of products of both animal and vegetable character, 
possessed more or less of the scent of the true perfume. Amongst these may be 
mentioned the musk-rat (or shrew) ; the musk-plant (.mwnius moseiuttufi); 
and the .sU€>jinoscnitft of India (nibifieus Aheintoftt-UnH). The last mentioned is 
the only substitute that has so far attracted serious attention, but the experi- 
ments in its cultivation on a commercial scale cannot be regarded as having 
proved auceessfu], 

MUSA, Linn. ; FI. Br. Ind., vi., 261-3 ; Rheede, Eort. Mai., 
i., 17, tt. 12-4 ; Rumphius, Herb. Amb., v., 130, t. 60 ; Hughes, Hist. 
Barbados, 1760, 184,. t, 16; Roxburgh, Coromandel PI, t. 275; Kurz, 
Journ. Agri.-Hort. Soc. Ind., 1867, xiv., 295-301 ; n.s. 1878, v., 112-68; 
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M0SA 

THB SPECIES OB’ BANAKA sapientum 

Banana 

Baker, JBoi., 1893, vii., 189-222 ; JfewBMZZ., 1894, 229 -31 4 ; Gamble, 

Man. Ind. Timhs., 1902, 723; Brain, Beng. Plants, 1903, ii., 1050; 

Firmiuger, Man. Oard. Ind. (ed. Cameron), 1904, 204-9 ; Schumann in 
Eiigler, Pflanzenr., iv. (45), 13-28 ; Scitamineai. 

A genus of tree-like herbs with thick stems largely composed of the 
convolute leaf-sheaths. It contains some 40 species, several of whicsh 
are often considered as mere cultivated varieties. 

M. sapientum, Linn. ; The Banana, kela, kach-kula, Icantali-Jcela, muz, 
vazhaij), 'pazham, anati, ariti, hale, vasha, ya Tchaing, etc. A perennial herb, 

8 to 16 feet in height, indigenous in the Mils of Bihar, the Eastern Himalaya 

and the mountains of Assam, Manipur and Burma, ascending to 4,000 

feet ; cultivated throughout India and the tropics. By some writers the 

Plantain is considered a distinct species, and placed under the name piantain versus 

31. parctdisiaca, but by most authorities it is simply a cultivated variety banana, 

of M. sapientiim. According to Schumann, both should be placed 

under M. ‘paradisiacci. 

J, G. Baker, in the Pima of British India, gives ten different forms Cultivated 
of this plant. The more important of these from the Indian standpoint Forms, 
are : — 

M. Dacca, Homn., Prod. Monog. Soit., 1862, 41. Distinguished by the Dacca, 

pale green leaves and^ stem, wlnte pruinose below, the petiole having a broad 
red border and the fruit being pale yellow. Cameron adds that the tip and stout 
stalk remain of a bright green, while the fruit is still firm on the bunch when fully 
ripe. Cameron also suggests that this is the Docccb or DaccoB-Martaham 
is doubtless the dhakhai described by Liotard as abundant in Eastern Bengal. 

M. Champa, Hort. Stem and mid-rib of the leaf red, fruit pale straw- Ohampa : 
coloured, about 6 inches long. Cameron makes two forms. These are the Calcutta. 
Champa — the finest of all the plantains, but not fit to be eaten till it can be 
removed from the bimch without the slightest effort : and the CMni-Champa, 
which differs only from the preceding in being much smaller (in fact, not much 
larger than the thumb). These two are the plantains most generally seen in 
Calcutta. 

M. sikkimensis, Kurz. A wild form. 

M. paradisiaca, Z./nn. Fruit large, long and firm — the field plant of India gener- Plantain, 
ally ; is eaten only after having been cooked. This is the plantain of Cameron, 
while M. SAaeen and Chrimpa above, with the Bombay red fruit below, would 
be the Bananas of India. Under this form should be included the kunUla and 
kach-hela, the large coarse fruits eaten by the poorer classes throughout India. 

M. eorniculata (Swm/)A/us), /fuz-z, a form closely resembling Jf. and 

its representative to a large extent in Western and Southern India. 

M. textilis, (see below). 

M. arakanensis, Rlptey. In the Flora of British India this is simply men- Arufean, 
tioned as a fibre-yielding form, but Capt. Biploy sent to the Agri. -Horticultural 
Society of India (in 1857) 19 forms of Arakan plantains, each possessing special 
properties of its owm, some having red, others pale yellow, and still others dull 
wliite fruits. The one which ho specially designated iwr. ttraUanetifiin yields, 
he says, both a fine fruit and a useful fibre. One of these Arakan plantains — 
the Boyal Plantain — he further observes, bears fruits 16 inches long. The most 
characteristic plantain of Burma much resembles the Bombay red plantain, 
wMch Cameron calls; — ■ 

M. rubra, Firmiuger (non Wail.) ; Baker, Ann. Bot., vii., 221; ram-hela Red or Bomba 7 . 
or Bed Plantain. This is a remarkably fine fruit ; in flavour and buttory con- 
sistency recalls the Dacca plantain. The plant is unmistakable at a glance, as 
it has the stem and leaf-stalks and mid-ribs of a dull red colour, as also Hie flowers. 

The fruit is about 7 inches long and rather thin, is at first of a very dark red 
colour, but ripens into a yellowish red. Though not very common in India as 
a whole, it is the characteristic better-class plantain of Bombay. Hence the 
plantains of Calcutta and Bombay are widely different, both in appearance and 
flavour. 
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History. — The name “ Banana ” is very seldom used by the English in India, 
though .it is universal in the fruit-shops of England. In India all kinds arc indis- 
criminately called plantains. But neither name would appear to be originally 
Indian. The plant grew in Palestine before the Crusades. Garcia de Orta’ 15{)3 
{QolL, xxii.), says the word came from Guinea, and that the Arabs call “ these 
figs ” “ Musa ” or “ Amusa,” names which of course come from the Sauskrit 
mocha. The origin of the name “ Plantain ” is perhaps even more obscure. In 
Hobson- Jdbson it is said that according to Oviedo (1516), “ it or rather plainno 
appears to have been the name under winch the fruit wa,s first carried tn 
the W. Indies.” But according to Oviedo the plant was improperly so 
called, as it was quite another thing from the platanus described by li'liny. 
Early mediseval travellers generally call the fruit either “ Fig of Paradise ” 
or “ Pig of India,” and in the West Indies to-day the common small plantains 
are called figs. Ligon {Hist. Barbados, 1657, 80-2) is perhaps the first author 
who attempted to describe and figure the two plants, calling them by the names 
of banana and plantain. [O'/. Joret, Les PI. dans L'Antiq., etc., 1904, ii., 301-2.] 

Cultivation . — The plantain is cnltivated very nearly throughout India, 
except in the extreme north-west and from sea-level up to 5,000 or 6,000 
feet in altitude. In certain localities large gardens (of many acres) are 
planted almost exclusively with the fruit, and the produce is systematically 
sent to Calcutta, Bombay and other large towns. More frequently it is 
cultivated merely in small patches around the homesteads and for home 
consuniption. Throughout the plains of India the plantain is extensively 
produced, especially along the hanks of rivers, canals and tanks. Many 
distinct races exist and these may he grouped under two heads, those 
grown for their ripe and those for their half-ripe fruits ; the latter 
being used as green vegetables. The vegetable forms are known by the 
general name of kach-Tcela and are raised on inferior lands as field crops. 
The fruit forms require more careful cultivatiou and on garden soils. Kach- 
Tcela plantains will grow on almost any soil except stifi clay and barren 
sand, but both field and garden varieties do best on newly raised earth, as, 
for example, on embankments. On laying out a garden it is customary to 
excavate a tank and to plant as a first crop, on the new soil spread on the 
surface around, a quantity of plantains. 

Propagation is entirely by rooted cuttings or portions secured from old 
stools. These may be deposited in holes made within fields of standing dus 
paddy, Jcachu {Colocasia miUqtiorum), began {Solamim Ilelonqena) 
or turmeric {Curcuma lotiga). The pits or holes are ordinarily 12 to 15 feet 
apart and the transplanting is usually made in the rainy season (beginning 
of June to end of July). The pits should be about a cubit deep and manured 
with cow-dung. When the secondary crop is of the field (April 15 to 
June 16) the ground is ploughed two or three times. The plantains begin 
to bear fruit one year after setting, and the ground is then usually devoted 
to the plantain crop alone. When a sufficient bunch of fruit has set, the 
pendent extremity of the inflorescence, with its remaining flowers and con- 
spicuous bracts, should he cut away, so that all the available nourishment 
may go to the formation of fruit. No clump should at one time have 
more than tliree suckers at the base. Extra suckers that appear must be 
removed in June or July and transplanted into fresh ground. When the 
hunch of fruit has ripened and been cut of£, the stem should he severed at 
the base, so as to make room for the other fruiting steins of the stool. The 
cost of cultivating 100 trees has been estimated at Bs, 12 -12 annas, and 
from 300 to 600 bunches of fruit may he obtained, which fetch about 
Es. 150 per acre per annum. 

Of the Madras Presidency it is stated that plantains arc grown cMefly 
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on wot lands. The land is tliorougldy ploughed and the shoots planted 
in pits, ahnost any month, hut more especially during the monsoons. 

Cameron {For. Trees Mysore and Goorg, etc., 323) suggests that planting 
should he made every two months so as to keep up a succession of fruiting. 

Irrigation is e&ctedhy flooding the soil, and after the water has soaked in Flooding, 
for a day, the superfluous water is run ofl through drains. The land is 
then hoed once a month, and three months after planting a surface dressing Duration, 
is given of wild indigo and dung. Hoeing is stopped as soon as the flowers 
appear, hut hegins again after gathering the crop. The plants last three 
to four years. 

Food and Foefefer.— Plantains, after mangoes, are the commonest and Food, 
most highly prized of all Indian Fruits, while the coarser lands constitute 
one of the staple articles of diet in many parts of India and the Malay 
Peninsula, being mostly cooked before being eaten. It has been 
pi’ovcid that the produce from one acre will support a much greater value, 
number of people than a similar area under any other croj), and the im- 
mense yield may be preserved for an indefinite period by drying the fruit 
and preparing meal from it. Plantain meal is made by stripping ofi; Moai. 
the husk, slicing the core, drying it in the sun and then reducing it 
to a powder and finally sifting. It is calculated that the fresh core 
will give 40 per cent, of meal, and that an acre of average quality will 
viold over a ton. [Cf. Bhaduri, Reft. Labor. Ind. Mus. (Indust. Sec.), t 

1902-3, 26.] 

In the Kew Bulletin of 1894 will be found a complete review of the 
available information regarding the production and trade in the bananas I 

and plantains of the world. The recent demand has given the West Indies West indies. i 

a new and profitable industry. There seems no very good reason why 
India should not participate in the supply of the finer bananas. I; 

Besides the fruit, other parts of the plant are used as food. The flower- Mowers, Edible, 
heads of many lands are cooked, generally in curries, and the inner portion 
of the stem, called thor, is also ediWe. The shoots and tops of young plants ! 

are occasionally used as a vegetable, and are given as fodder to sheep and Fodder. 
cattle. The outer sheaths are valued as elephant-fodder, and the root- i; 

stock is said to be given to cattle to increase the quantity of milk. [0/. 

Reft. Labor. Ind. Mus., 1900-1, 24.] |! 

Industrial Uses. — For long the Fibre of the plantain has been used by Fibre. | 

the Natives of India for cordage purposes, mats and coarse paper. It early i 

attracted attention from the fact that it so closely resembled Manila hemp, i 

(the product of M. textills), though it is not so strong as the latter and 
can never hope to compete with it in the European markets. The special 
Arakan form might, however, prove a useful substitute for the true Manila 
hemp, and is worthy of special attention. Moreover, vast numbers of the j 

common plantain stems are available for extraction of the fibre, and as at i 

present these are simplj^- thrown away, efforts have been made in recent I 

years to encourage the extraction of the fibre as an additional source of 
profit. The rapidly increasing demand for cheap string to be used as su-ing, 

“ binders ” should render this suggestion of interest to both the cultivators 
of the fruit and the cordage manufacturers. The subject of the wild species 
of 31'usa as sources of fibre has aroused some attention, and it seems 
possible that this idea may come to be of value,, especially in some portions 
of Burma. The chief difficulty in the utilisation of plantain stems as 
sources of fibre or as paper materials is the expense of collecting and carting Paper Materiel, 
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THE MANILA HEMP PLANT 

to the factory. Profitable results are only likely to be attained with, large 
plantations. 

In Medicine, the unripe fruit is considered cooling and astringent. 
The young leaves are used as a dressing for blisters, burns, etc. The root 
and stem are reputed to be tonic, antiscorbutic and useful in blood dis- 
orders and venereal disease. 

\Cf. Baber, Memoirs, (Leyden, and Ersldne, transl.), 324; Acosta, 

Tract, de las Dror/as, 1578, 73-7 ; Prosper Alpinus, De PI. JErjypti., 1592, 33 ; 
Linschoten, Voy. B. Ind., 1598 (od. Hakl. Sec.), ii., 40 ; Pyrard, Voy. E. Ind. 
(ed. Hakl. Soc.), 1601, ii., 364, etc. ; Piso, De Med. Bras., 1649, 75 ; Tei-ry, Voy. 
B. Ind., 1655 (ed. 1777), 91 ; Boym, FI. Sin., 1656, B. ; Mandelslo, Travels, 
in Olearius, Hist. Muscovy, etc., 1662, 138 ; Herbert, Travels, 1677, 333 ; 
Hunting, Phytographia Guriosa, 1696-1702, 2, fi. 4, 5 ; Labat, Nouv. Voy. anx 
Isles de VAmerique, 1724, i., pt. 1, 219 ; {Musa Ensete) Bruce, Travels in Africa, 
1790, V., 36-41 ; Buchanan-Hamilton, Stat. Acc. Hina/., 1833, 190-1 ; Paulus 
/Egineta (Adams, Comment.), 1847, iii„ 465-6 ; Boyle, Fibrous PI. Ind., 1855, 
61-90 ; Asa Gray, Sc. Papers, i., 1889, 344; Sen, Rept. Agri. Stat. Dacca, 1889, 
39-40; Nicbolls, Texibooh Trop. Agri., 1892, 159; Banerjei, Agri. Cuttack, 1893, 
119; Pliarmacog. Ind., 1893, Hi., 443-9; Cox, Man. N. Arcot, 1895, i., 26(5-7 ; 
Hmican, Monoa. Dyes and Dyeing in Assam, 1896, 36 ; Dodge, TJseful Fibre Plants 
of the World, 1897. 245-7 ; Kcio Bull, 1898 (add. ser. ii.), 97-105 ; Woodrow, Gard, 
in Ind., 1899, 486-6, 489 ; Foreman, Philippine Islands, 1899, 323-6 ; Ind.. 
For., Feb. 1900, xxvi., 90 ; Mukerji, Handbook Ind. Agri., 1901, 334-5 ; Basu 
Cult, of PL in Assam Valley, Agri. Dept. Assam. Bull., 1901, No. 7 ; West Ind, 
Bull., 1901, ii.. No. 4, 265-70 ; 1904, v., No. 1, -63-61 ; 1905, vi., No. 2, 99-103 ; 
Vencatraman Aiyar, Plant Fibre Indust., 1902 ; Proudlock, Machines for 
Extract, of PL Fibre, in Dept. Land Rec. and Agri. Mad. Bull., 1902, ii., No. 47 ; 
Ind. Agrist., March 1906, xxvi., 140-2 ; Drieherg, Banana-flour, in Trap. Agrist., 
1906, xxvi., 140-2,] 

M. textills, Nee; FI. Br. Znd., vi., 263 ; Manila Hemp. A native of 
the Philippine Islands and experimentally cultivated in India for its fibre, 
especially in the Andaman Islands and in the Arakan hills. By the 
Natives of the Philippines both plant and fibre are called Abaca. 

It is said that the plant thrives best on soils largely composed of decayed 
vegetable matter. Hilly land, about 200 to 500 feet elevation, is considered more 
suitable than low-lying land. The Manila hemp plantations are situated where 
there is a rich volcanic soil and where the climate is hot and hiimid with a heavy 
rainfall. Plantations are usually established by means of suckers put out when 
about 3 feet high and placed 8 to 9 feet apart. The land is cleaned of weeds twice 
a year and the first crop is reaped at the end of the second year after planting, 
though a full crop is not obtained till the fourth year. The stems are ready to 
be treated for fibre just before the trees begin to flower, when they are cut about a 
foot from the ground and the leaves removed. Each stem is then stripped into 
its component layers (or leaf-sheaths). In other words, each leaf-sheath is usually 
cut lengthwise into three strips about 3 inches wide. The outer leaf-sheaths 
contain a coarser and stronger fibre than, the inner, Mobile the fibre from near the 
middle is of a fine silky texture. 

In preparing the fibre, each strip is taken by hand and drawn between a 
blunt knife and a smooth board attached to a light frame. This process removes 
watery particles' and pulp. The fibre is then dried in the sun and packed in bales 
for shipment. The cliief characteristics of the fibre are its great strength and 
extreme lightness. Hence it is eminently suited for rope-making. The waste 
materials and worn-out ropes afford the much-prized Manila-paper. The im- 
portance of the Manila fibre in the commerce of the world may be Judged of 
from the fact that in official statistics it is stated the annual production comes to 
close on 1,000,000 bales, which go to the United States and Great Britain in about 
equal proportions. In the trade returns of Groat Britain, the Philippine and 
Ladrone Islands are shown to have supplied hemp on an average (1902-6) of 
over 50,000 tons, valued at fully If millions of pounds sterling. It is stated 
that Manila rules the market of white fibres and that it has ranged from £14 to 
£60 a ton, the average price being from £26 to £30 a ton, 

{Cf. Boyle, l.c. 64-9 ; Mason, Burma and Its People (ed. Theobald), 1883, 
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THE NUTMEG TREE 


MYRISTICA 

PRAGRANS 
Wutmeg and Mae^ 
ii., 204; Kew Bull, 1887, 1-3 ; 1895, 208 ; 1898, 15-8 ; Morris, Cantor Lect. 
in Journ. &'oc. Arts, Oot. 1895, 912; Dodge, Useful Fibre Plants of the World, 

1897, 248 ; Woodrow, Qard. in Ind., 1899, 489; Eiomery, L’Abaea aux PMUp- 
pinea, Bull. Econ. E' Indo-Ohine, July 1903, vi. (n.s.) ; Philippine Bureau of 
Agri. Farmer’s Bull, 1904, No. 12, 9-29 ; Repts. on Admin. Andaman and 
Nicobar Islands ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 

J907, 94-6]. 


MYRISTIOA, Umh.. ; FI Br. Ind., r., 102-14; King, in A7in. 
Roy. Bot. Qard. Calc., 1891, iii., pt. 3 ; Gamble, Man. hid. Tvmhs., 1902, 
564-7 ; Prain, Beng. Plants, 1903, ii., 894-5 ; Hooper, Agri. Lcdg., 1907, 
No. 3 ; Myristicacea!. A genus of evergreen aromatic trees. According 
to Sir George King, 22 species are indigenous to India and one cultivated. 

M. canarica, BeM. Talbot, List Trees, etc., 165 ; Gamble, Man. Ind. Timhs., 
556 ; the pindi. This is discussed by Hooper {Rept. Labor. Ind. Mus. (Indust. 
Sec.), 1906-7, 9) under the name pundi~hai. The seeds are made into candles 
and they contain half their weight of fat, which melts at 39° C, It saponifies with 
great facility, yielding 92 per cent, of crystalline acids, melting at 41° C. The fat 
consists largely of mijHsthln. In another report (Z.c. 1903-4, 31) Hooper refers 
to the juice of M. gibitosa, Hook., f. & T,, which he describes as the Assam 
nutmeg. The ferment of the fluid he speak of as resembling that of kino. 

M. malabarlca, Lamk. ; Tcanagi, shola vengai, pathiri. A large tree of the western 
coast from the Konkan southwards in evergreen forests. Like the previous 
species, the seed yields a yellowish oil when bruised or boiled. It is used 
medicinally and for illumination (Hooper, Ic., 1906-7, 9). The fruit appears 
to have been used for adulterating the nutmegs and mace of Tfi. fragrnns. 
The wood is moderately hard and used in building. \Cf. Pharmacog. Ind., 1893, 
Hi., 197.] 

M. fragrans, Houtt. ; Nutmeg, and Mace ; jaiphal (nutmeg), jati, jatri (mace). A 
bushy, evergreen tree, native of the Moluccas. Cultivated in India but not to 
a great extent. It has succeeded best at the Botanic Garden of Barliyar, in the 
Conoor Valley at the eastern side of the Nilgiri hills. The fruit yields the valu- 
able spices “ nutmeg ” and “ mace,” the former being the hard rimiinated al- 
bumen and the latter the aril {lavanga, see p. 313). 

Cultivation. — According to NichoUs {Texffjooh Trop. Agri., 1892, 178-84), the 
best soil for the nutmeg-tree is a deep, rich loam, with good drainage. It will 
not thrive on sandy soils, and stagnant water about the roots soon kills it. The 
climate must be hot and moist with an annual rainfall of 60 to 70 inches. Plants 
are raised from fresh seeds, sown in nursery beds, sheltered from stm and wind. 
They require to be watered every day in dry weather. When 2 to 3 feet high 
they are transplanted at distances of 25 to 30 feet apart. The young trees must 
be shaded and well watered, and the land constantly weeded. Should dry weather 
come, the ground around the stems is improved by being mulched with straw, 
leaves or stable litter. All parasitic or epipyhtic plants on stem or branches 
should be at once removed. When the trees flower the sexes must be determined 
and about one male left to every eight or ten females. The males should be on 
the windward side, so that pollen may be carried to the female plants. The trees 
commence to bear about the seventh year, and the produce increases till about 
the fifteenth. 

Manufactures. — The fruit is picked up every morning after it has fallen from 
the tree. From 1,500 to 2,000 nuts should be obtained from each tree in full 
bearing. The mace is stripped off and the nuts dried in sheds in trays raised 
above smouldering fires. "V^en dry the shells are broken with mallets, and the 
nuts rubbed with lime to prevent attack from worms and then packed in tight 
cases for export. The mace, after being stripped off, is spread on mats or trays 
to dry, when it turns yellowish brown and becomes the mace of commerce. 

Oil. — ^Nutmeg yields an essential and a fixed oil, while mace also con- 
tains a peculiar essential oil. The fixed On., “ nutmeg butter,” is obtained by 
expression, the powdered nuts being steamed and pressed while hot. It occurs 
in blocks of a yellow colour. The essential oil is obtained by distillation, and is 
wMte in colour, with the odour of nutmeg. The essential oils of both nutmeg 
and mace are largely used in perfumery. 
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In Medicine, nutmeg is an aromatic stimulant, carminative, and in largo 
doses narcotic. The widespread use : of both nutmeg and mace in European 
cookery is well known. 

Trade. — As regards trade, the Exports of Indian merchandise for the six years 
1901-7 were as follows: — ^In 1901-2, 170 lb., valued at Rs. 106 ; in 1902-3, 
5,287 lb., valued at Rs. 2,683; in 1903-4, 2,696 lb., valued at Rs. 1,169; in 
1904-5, 5,086 lb., valued at Rs. 2,586 ; in 1906-6, 560 lb., valued at Rs. 194 ; 
and in 1906-7, 793 lb., valued at Rs, 691. 

The Imports for the same years were as follows : — ^In 1901-2, 589,2951b., valued 
at Rs. 2,54,259 ; in 1902-3, 626,871 lb., valued at Rs. 2,32,325 ; in 1903-4, 
571,118 lb., valued at Rs. 2,17,870 ; in 1904-5, 854,818 lb., valued at Rs. 3,10,071; 
in 1905-6, 671,445 lb., valued at Rs. 2,15,137 ; and in 1906-7, 715,018 lb., valued 
at Rs. 2,28,45^ Almost the whole of the imports come from the Straits Settle- 
ments, viz. in 1906-7, 706,366 lb. There is, moreover, a Re-export trade, 
which shows the following returns: — In 1901-2, 19,130 lb., valued at Rs. 7,940; 
in 1902-3, 69,975 lb., valued at Rs, 44,549 ; in 1903-4, 16,050 lb., valued at 
Rs. 9,667 ; in 1904-5, 21,677 lb., valued at Rs. 10,026 ; in 1905-6, 15,217 lb., 
valued at Rs. 8,392 ; and in 1906-7, 21,287 lb., valued at Rs, 10,542. The 
United Kingdom receives the largest shai’e of the re-exports, while British East 
Africa, Aden, Turkey-in-Asia, and in some years Prance and Egypt, also take 
considerable quantities. 

[Of. Varthema, Travels, 1510 (ed. Hakl. Soe.), 241, 243 ; Garcia de Orta, 1663, 
OolL, xxxii. ; Acosta, Tract, de las Drogas, 1578, 36 ; Linschoten, Voy. E. Ind., 
1598 (ed. Hakl. Soc.), ii., 84-6 ; Rjuard, Voy. E. Ind., etc., 1601 (ed. Hakl. Soe.), 
ii., 167, 169, 357 ; Mandelslo, Travels, in Olearius, Hist. Muscovy, etc., 1638, 160 ; 
Piso, Mant. Arom., in Piso, Ind. Utri. re Nat. et Med., 1658, 173-5 ; Tavernier, 
Travels, 1676 (ed. Ball), ii., 14, 18 ; W. Hedges, Diary, 1681 (ed. Hakl. Soe.), ii,, 
cccxxx. ; Thevenot, Travels in Levant, Indostan, etc., 1687, pt. iii., 109 ; Ovington, 
Voy. to Suratt, 1689, 225 ; Milburn, Or. Comm., 1813, ii., 393 ; Paulus JEJgineta 
(Adams, Comment.), 1847, iii., 436-8 ; Collingwood, Ramh. of a Nat., 1868, 261- 
6 ; Pharmacog. Ind., 1893, iii., 192-6 ; Schneider, Oompar. Study of True and 
Wild Mace, in Journ. Pharmacol., March 1891 ; Heuze, Les PI. Indust., 1894, iii., 
303-9 ,* Hooper, in Agri. Ledg., 1900, No. 5 ; Dutt, Mat. Med. Hind., 1900, 224, 
300 ; Rept. Cent. Indig. Drugs Comm., 1901, i., 121, 127.] 


N 

D.E.P., NARDOSTACHYS JATAMANSI, I>Cr. / M. Br. Ind., iii., 

V., 838-4:1. ' 211; VALEKiANAOEiE. Spikenard, jatamdnsi, bdlu-ohar, hehh hur'phus. 
Spikenard, haswa, pampe, mdsi, hhutt-jatt, bala-charea, etc. A perennial herb of the 
alpine Himalaya, which extends eastwards from Garhwal and ascends 
to 17,000 feet in Sikldm. 

Perfume. Through the researches of Sir W. .Tones (As, Res., 1790, ii., 405-17) this per- 

fume was first identified with the spikenard of the ancients. In The Rower 
Manuscript (Hoernle, transl.) numerous references are made to mamsi and nalada, 
which the translator regards as the present plant. The manuscript in question 
dates from the 8th century and was found at Kucha in Khotan. Garcia de 
Orta {Coll., 1.) gives an account of the spikenard, but as he speaks of it as procured 
from Mandu, Chitor and parts of Bengal bordering the Ganges, it seems likely 
that he confused Cynhhopoi/oth with x^ardwHtarhys. The drug consists of a 
portion of the rhizome, about as thick as the little finger, surmomited by a 
bimdle of reddish-brown fibres, the remains of the radical leaves. It is aromatic 
Essential Oil. and bitter, and yields on distillation an essential oil. In India it is largely used 
as an aromatic adjunct in the preparation of medicinal oils, and is popularly 
believed to increase the growth and blackness of the hair. [Of. Pliny, Nat. Hist., 
bk. xii.,ch. xii. (Holland, transl.), 364; Paulus Mgineta (Adams transl.),iii., 264; 
Amatus, Comment, on Dioscorides, 1558, 12-5 ; Acosta, Tract, de las Drogas, 
1578, 173-81 ; Celsius, Hierobot., 1747, ii., 1-11 ; Roxburgh, As. Res., 1795, iv., 
433-6; Lambert, Genus Cinchona, etc., 1821, 177-80; Taleef Shereef (PJajdair, 
transl.), 1833, 67 ; Phctrmaoog, Ind,, 1891, ii., 233-8 ; Dutt, Mat, Med, Bind., 
1900, 180-1.] 
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THE LITGHI FRUIT 

NEPHELIUM LIT-CHI, Cmrib. ; FI Br. Ind.,l, 687 ; Gamble, 
Man. Ind. Timbs., 1902, 197 ; Talbot, List Trees, etc., 1902, 109 ; Cooke, 
FI Pres. Bomb., 1903, i., 268 ; Sapindaoe^. Tbe Litcbi, litchi, lichi, 
hjetmauh. A handsome evergreen tree, introduced from South China 
and now largely cultivated in Northern India for its delicious Fruit. 

The tree grows well in all parts of India, but in the north-west is apt to be 
killed by cold. It prefers a damp climate and abundance of water. The finest 
quality of fruit has hitherto been produced in. Bengal and Assam, more especially 
the latter pro\dnc 0 , but fine fruit is also obtainable in Lucknow and in Saharan- 
pur. It may be propagated by seed, but the surest way to obtain good fruit is 
to propagate by guti, about the end of May. For this method of propagation the 
reader should consult an article by Masters {Agri.-Hort. Soc. Trans., 1839, iii., 2 ; 
vi., 18) quoted by Firminger {l.c. 99). The guti made in May will be ready for 
removing and potting off by the commencement of the cold weather, and may be 
planted out in the following rainy season. The fruit is nearly round, about an 
inch and a half in diameter. The edible portion is the semi-transparent pulp or 
aril which covers the seed. The Chinese dry the fruit, wliich thus becomes 
blackish, and in this state it may be seen in London fruit shops, but it is incom- 
parable with the fresh fruit. \(Jf. Boym, FI. Sin., 1656, D. ; Sonnerat, Voy. aux 
hides, 1782, iii., 255-8 ; Bretschneider, Hist. Europ. Bot. Disc, in China (quoting 
Mendoza, 1585), 1898, 11 and (quoting Trigault, 1615) 10-1; Woodrow, Gard. in 
Ind., 1903, 238 ; Firminger, Man. Qard. Ind. {cd. Cameron), 1904, 265.] 

NICOTIANA, Linn. ; Lobel, Hist. Stirp., 1576, 316 ; Iverart, 
Be Herba Panacea, 1587 ; Casper Baubin, Pinax, Theat. Bot., 1623, 169 ; 
Parkinson, Par ad., 1629, 363-4; Gerarde, Herb., 1636, 357-61; Simon 
Paulli, Comment, de Abusu Tabaci, etc., 1665 ; Tourn., Inst, rei Herb., 1719, 
i., 117 ; Miller, Card. Diet., 1st ed., 1731 ; Tiedemami, Qesoh. des Tabah, 
etc., 1854 ; Koning, Der TabaJc, etc., 1900 ; Comes, Monog. du genre 
Nicotiana, 1899 ; also Della Bazze dei Tabacchi, etc., 1905 ; Prain, Beng. 
Plants, ii., 751-2 ; Cooke, FI. Pres. Bomb., ii., 276 ; Kissling, Handbuch der 
Tabah, etc., 1905 ; Anastasia, Le Yarietd TipieJie della Nicotiana Tabaoum, 
1906 ; SOLANACE.®. 

Prof. Comes of Naples bas described some 41 species of Nicotiana. 
Tbe majority are natives of tbe New World, tbougb a few are met with 
in tbe Philippine Islands, Australia and New Caledonia, etc. Only two, 
or perhaps three, can be regarded as affording the commercial products 
Tobacco and Snutf, but under each of these Comes has assorted numerous 
varieties and races, some of which possess special properties, and would 
seem to constitute the trade qualities famed throughout the world. The 
following are some of the chief forms, and the countries with which these 
are mainly associated 

N. Talbacum, Linn.; FI. Br. Ind., iv., 245; Comes, Monog., l.c. 7-19; 
also Della Bazze, etc., 1-222 ; Sadeheck, Kulturgew. der Deut. Kolon., 
1899, 206 ; Wiesner, Die Bohst. des Pflanzenr., 1903, 613. A native of tropical 
America, which Gomes views as embracing some six varieties as follows : — 

Var. fruticosa. Hook, f., Bot. Mag., 1876, t. 6207; Comes, Z.g. tt. i, iii. 
The narrow-leaved Shrubby Tobacco. A native of Mexico and Brazil. Appears 
to be the plant described by some of the older authors— e.g-. the herha sanota 
minor of Lobel, and the Nicotiana minor angustifolium of Bauhin. According 
to Comes, the following are some of the races of this plant — Carabobo, China, 
Nepal, Doniaku, Singapore and the South Indian. 

Var. lancifolia. Comes, l.c. tt. i., iv ; Heuze, Les PI. Indust., 1895, iv., 1 8. 
A native of South America. In India it would appear to be occasionally culti- 
vated on the hills, as for example in Kashmir, Nilgiri hiUe, etc., and in the Philip- 
pine Islands (Manilla). Comes mentions, as races of this plant, Domingo, Kentucky 
Burley, Cattaro, etc. 
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RUSTICA SPECIES AND VARIETIES OF TOBACCO 

Species and Varieties 

Var. virginiea, Comes, Z.C. tt. i, v. ; also Della JRazze, etc., 121-6; Anastasia 
l.c. 106-16. This, Comes thinks, came originally from the region of the Orinoco 

and was introduced by the English colonists into Virginia, where, under cultiva- 
tion, it gave origin to some of the most highly valued forms of tobacco usually 
grouped under pale and dark-coloured leaf. Among this may be mentioned Bro- 
Vixgmias Orinoco, or Virginia Broad-leaf, Yellow Orinoco, Blue Pryor, Yellow Mammoth 

Bread-loaf. Golden-leaf, etc. 

Var. brasiliensis. Comes, Z.c. tt. i., vi. ; also DeZto JSazse, ete., 79-119 ; Anastasia, 
Z.c. 101-5. This is the Broad-leaved Tobacco, known in Brazil by the name pefam 

or petun. A native of Brazil, Guinea, Venezuela and Bolivia. According to Comes 
was introduced into France by Thevet in 1656, and thence to Europe generally. 
Is the stock from which the so-called indigenous tobacco of Europe has been de- 
rived, and is valued on account of the thickness of the leaf rendering it suitable 
for the manufacture of snufi. The following special races may be mentioned : — 
Brazilian. Brazil, Bahia, Paraguay, Pernambuco, Florida, Maryland, Ohio, etc. 

Var. havanensis, Comes, l.c. tt. i., vii. ; also Della Bazze,, etc., 153-97 ; 
Anastasia, l.c. 97-105. Indigenous to the valleys of Mexico. It was conveyed 
thence by the Spaniards to the island of Cuba, is the plant most highly valued as 
Havana and Havana tobacco, and known by many trade names such as Havana Seed-leaf, 

Manilla. Cuban Seed-leaf, etc. This plant is accordingly most largely selected for the 

improvement of other stocks, and it would appear to be the chief source of the 
so-called Java and Sumatra tobaccoes. The following are some of the chief 
races mentioned by Comes : — Seed-leaf, Connecticut, Pennsylvania, Ohio, Mary- 
land, Wilson’s Hybrid, Zimmer’s Spanish, Mexican, Manilla, Deli-Tabak, etc. [Of, 
Shamel, Imp. Toh. by Breeding and Selection, etc,, in V.S. Yearbook, 1904, 435- 
52; 1906, 387-404.] 

Var, maerophyJla, Sc/j/'an*. / Comes, Z,c. tt. i., viii. ; also Della Bazze, etc., 199- 
22; iV. Tdbacum, var. purpxirea, Anastasia, l.c. 1906, 43-96. A native of Mexico 
Bengal. and introduced into may countries — India, Persia, Egypt, Porto Rico, Peru, etc. 

This appears to yield much of the Maryland tobaccoes of commerce. The 
flowers are u.sually of a deep purple colour and the leaves exceptionally large. 
The following are some of the special races mentioned by Comes ; — Cuban, 
Varinas, Venezuela, Makala, Salomiki, Argos, etc. 
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N. rustica, Linn. ; Heuze, Les PI. Indust., 1895, iv., 19 ; Sadebeck, 
l.c. 220 ; Wiesner, l.c. 614. Tbis is tbe Nicotiana minor of some of tbe 
older autbors, and is at once distinguisbed by its being a smaller plant 
■with almost orbicular-stalked, leathery leaves and pale-greenisb wbite 
flowers, with tbe limb of corolla imperfectly developed. It is commonly 
known as Tnrkisb or East Indian Tobacco. Comes regards it as a native 
of Mexico and Texas. In tbe former it is known as picietl or pycietl, and 
be is of opinion that tbis was tbe plant introduced into France by Jean 
Nicot (after whom tbe genus was subsequently named). It was cultivated 
in America before tbe arrival of Columbus. Comes places under it tbe 
following varieties : — 

Var. texana, Comes, l.c. tt. ii., ix. A native of Mexico and the plant 
seen by Nicot under cultivation in Portugal in 1660, the seed of which was sent 
to Queen Catherine of Medicis. 

Var. jamaicensis, Comes, l.c. tt. ii., x. A form met with xmder cultiva- 
tion in Jamaica, Guatemala and Mexico, but doubtfully distinct from the pre- 
ceding. 

Var. brasilia, Sehmnk.; Comes, l.c. tt. ii., xi. Habitat, Brazil. This 
is the tobacco which the Brazilians call fumo-crespo. It is often used in the 
manufacture of snuff. 

Var. asiatioa, Schrank; Comes, l.c, tt. ii., xii. This is the so-called 
Syrian tobacco, but is also grown in Arabia, Persia and Abyssinia. It came, 
how'ever, from America and is sometimes designated as the common or English 
tobacco, and when made into snuff is held to be superior to most other grades, 
thoijgh in many trade samples it has been flavoured with aromatic herbs. 

Var. humilis, Schranh. ; Comes, l.c. tt. ii., xiii. Extensively cultivated 
for the manufacture of snuff, and in Germany' is regarded as superior to the 
product of ear. hruHilia, 
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Var. scatea, comes, l.c, tt. ii., xiv. A native of South America. Hardly 
ever used commercially because of its disagreeable odour. 

M. alata, Lh. et 0.; N. fersica, Idndl., Bot. Reg., 1833, xix., t. 1592; 

Riach, SJieeraz Tobacco, Trans. Hort. Soc., 1835, 5., 205-7. A native of 
Brazil and cultivated in gardens in Europe, Persia, etc. At one time it was 
tliouglit that tins plant was the source of the tumheJd of Persia. In the Tumbem. 

Kew Bulletin (1891, 77-84) full particulars will be found, the final con- 
clusion of which appears to he that the merits of the tumheki loaf, like that 
of most other special tobaccoes, proceed from the climate and soil, 
together with the methods of cultivation and curing, more than from 
specific difierences. Gomes seems, however, to think that A. alata is 
the source of the Persian leaf, while the numerous writers quoted in the 
Keio Bulletin regard it as derived from the ordinary N, Tabaemn. 


N. plumlbag'iiiifolia, Viv.; FI. Br. Ind., iv., 246; Comes, 7.c. 45. 

This is believed to be a native of Mexico and the West Indies. In India it 
has become completely naturalised, especially on sandy islands within the 
rivers and in damp situations by the roadsides. It does not appear to he 
put to any economic purpose. It is not mentioned in Roxburgh’s Flora 
Indica, consequently its introduction may date subsequent to 1832. 

To conclude this brief statement of the species, varieties and races of industrial 
tobacco, it may be pointed out that Shamel and Gobey {Varities of Toh., 

1905-6, U.S. Dept. Agri., Bureau PI. Indust., No. 91) give the following 
classification according to uses : — 

1. Cigar-wrapper Tobaccoes — Sumatra, Connecticut, Havana and 
Connecticut Broad-leaf, etc. 

2. Cigar-filler Tobaccoes — Cuban, Zimmer’s Spanish, Little Dutch, etc. 

3. Pipe Tobaccoes — North CaroKna, Bright Yellow, Maryland Smoking, 
etc. 


4. Plug Tobaccoes — ^White Burley, Orinoco, Yellow Mammoth, Virginia 
Blue Pryor, White Stem, etc. 

Tobacco breeding, Shamel and Cobey have shown {U.S. Dept, Agri., 
Bureau PI. Indust., 1907, No, 96) is of necessity a subject of the greatest 
possible interest and value. 

History. — The practice of tobacco -smoking was unknown in Europe and Asia 
prior to the discovery of America in 1492. It has since been ascertained that the 
knowledge of the properties of tobacco was very ancient and widespread in the 
American Continent and Islands. Some difference of opinion prevails as to the 
locality where tobacco-smoldng was first witnessed by Columbus and his asso- 
ciates. By some authorities Cuba is mentioned, by others San Salvador. The 
plant and the habit of smoking were found by Cortes in the very heart of Mexico. 
The Spaniards witnessed tobacco-chewing in 1602 on the coast of South America. 
Monardes published, in 1517, an account of tobacco in which he says that it was 
known to the Indians (American) by the name piciefl. In 1518 Fernando Cortez 
occupied the island of Tobago, and found the plant being there cultivated. 
About the same time the prepared leaves were brought by Oviedo from San 
Domingo to Spain. In 15.31 the Spaniards commenced the cultivation of tobacco 
in San Domingo, employing for the purpose Airican slave labour. Oviedo de- 
scribed a smoking-pipe {Hist. Gen. da las Indiaa, 1636). In 1539 Hernandez 
brought seed to Europe. Jean Nicot, French Ambassador, saw the plant culti- 
vated in Portugal, and in 1560 sent seed of it to Catherine of Medicis, from which 
circumstance the genus obtained its botanical name. In the same year tobacco 
was conveyed to England by Thomas Hariot ; Sir Francis Drake and, subsequently 
(1670-84), Sir Walter Raleigh and others made tobacco-smoking popular in 
England, and about the same time cultivation was started in, Virginia. In 1 596 
Ben Jonson, in his Every Man in Ms Humour, represented the arguments, for 
and against tobacco. 
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“ Oounterbiasto.’ 


Baber (Conqueror and Emperor of India) wrote his Mmioirs with speeial 
reference to 1519-25, and while describing all the useful and interesting animals 
and plants found by him in India, makes no mention of tobacco. So also a 
littlo later (1503) Garcia de Orta published in Goa his historic work on the 
drugs of India, but makes no mention of tobacco. The first direct reference to 
it, in connection with India, centres around certain Portuguese missionaries at 
the Court of the Great Mughal. Doubtless to the Portuguese is due the credit of 
having conveyed botli the plant and the knowledge of its properties to India and 
China. It is said in the Dara-shihohi that they had conveyed it to the Deccan 
as early as 1508. Asad Beg, of date 1605 (Elliot, Hist. Ind., 1875, vi., 165-7), 
says of Bijapur that he found some tobacco and, “ never having seen the like in 
India I brought some with mo and prepared a handsome pipe of jewel work.” 
Those he presented to tlie Emperor Akbar, who attempted to smoke, until he 
was forbidden by his physicimi. It would thus seem to have been known in the 
Deccan for nearly a century before it was carried to the rest of India. On 
the other hand, Comes affirms that the seed cultivated in India in 1605 had been 
l^rovight from Brazil. In 1610 tobacco was grown in Ceylon, and in that same 
year it was introduced into Turkey (George Sandys, Vowmey, 66). In 1614 
Floris produced a sketch of a Hindu woina.n of Masulipatarn smoking tobacco. 
By 1617 smoking had, in fact, become so general in India that the Emperor 
Jahangir forbade the practice, as also had Shah Abbas of Persia (Elliot, l.o. 
V., 851). Foster, in Ids work The English Factories in India (1906, 64, 92, 
109), quotes various letters and invoices of date 1619 which speak of tobacco 
being sent from India to Hed Sea ports. Mandelslo {Travels, 1638, in Olearius, 
Hist. Muscovy, etc., 1662, 74) speaks of the Parsis of Gujarat living peaceably 
and “ sustaining themselves out of the advantage they make of the tobacco-plant 
and the terry they get out of the palms.” Cultivation in Gujarat in 1638 is 
spoken of as successful. In 1645 the plant was carried to Golconda. Edward 
Terry [Voy. E. Ind., 1655, 96), speaking of Surat, says that “ the tobacco which 
grows there is doubtless in the plant as good as in any other place of the world, 
but they know not how to cure and order it, like those in the West Indies.” 
Fryer {New Acc. E. Ind. and Pers., 1672-81, 223, etc.) says, “ The Persians smoke 
tobacco in their most solemn assemblies, and for this purpose are provided with 
spitting-pots or pigdans.” Tavernier {Travels in Ind. (ed. Ball), 1676, ii., 23) tells 
us that hefoimd tobacco grown abundantly at Burhanpur, and adds, “In certain 
yeai’s I have known the people to neglect saving it because they had too much, 
and they allowed half the crop to decay.” Ovington {Voy. to Surait, 1689, 428) 
speaks of the people of Muscat abhorring tobacco and burning all that is brought 
to thoir city. Strachan (in Phil. Trans., 1702, xxiii., 1134, (abrid, ed.) iv., 667), 
gives an account of the cultivation and manufacture of tobacco in Ceylon. He 
speaks of two forms, one much stronger than the other. The Bahar-i-Ajam, 
1760 (Blochmann, Ind. Antiq., i., 164), speaks of tobacco coming from Europe 
to the Dakhim and thence to Upper India during the reign of Akbar Shah — a 
fact already indicated. Col. Kyd (in his letter in 1786 to the Court of Directors, 
proposing the formation of the Botanic Gardens, Calcutta) mentioned the im- 
provement of tobacco as one of the subjects that might engage attention. Mac- 
pherson {Hist. Europ. Oomm. with Ind., 1812) makes only a passing allusion to 
the tobacco trade of India with France, and Milburn {Or. Uomm., 1813) does not 
even mention the name of the “ weed.” It is thixs a fact beyond dispute that 
tobacco, less than a hundred years ago, was an article of comparative unimport- 
ance in India, whereas to-day its use is all but universal — men, wmmen, and even 
children smoke — and, moreover, the export traffic has become of the greatest 
importance to the country. The Sikhs, Wahabis and certain Hindus are, however, 
prohibited the use of tobacco, though allowed indxilgence in hemp and opium to 
any extent. As in other parts of the world, so in India, tobacco passed through 
a period of persecution, but its ultimate complete distribxxtiou over India is 
cme of the numerous examples of the avidity with which advantageous now 
crops or now appliances have been absorbed into the agriculture and social 
customs and even literature of the people of India. 

It is a matter of every-day knowledge that King J ames I. issued his famous 
“ Coimterblaste ” in 1603, and raised the tax to 65. lOd. on the pound. Kong 
Charles, in 1630, prohibited the ctdtivation in England and Ireland, where it 
seems, according to Maepherson, great quantities were still raised. In 1633 the 
King issued a proclamation to regulate the vendor.? of tobacco in cities and towns. 
Pope Urban VIII. prohibited smoking in church, By an Act of 1663 cultivation 
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in England was again prohibited, and in 1670 Charles II. passed still a further 

Act, by which imports intended for Ireland had, in the first instance, to be 

conveyed to England. In 1709 the net consumption of tobacco in England came 

to 11,260,669 lb. In 1731 Virginia and Maryland were regarded as most valuable Oaltivatiori 

acqriisitions to Britain because, among other considerations, of the tobacco they in Virginia. 

ja-oduced. An interesting account of the cultivation of tobacco in Virginia in 

1676 is given by Mr. Thomas Glover in a paper dehv’^ered to tho Royal Society 

{Fhil. Trmis., dune 20, 1676, xi., 623, (abrid. ed.) ii., 301 — reprinted, Oxford, 

j 901). By a special Act of George III. (1780) tobacco ciiltivaiiou in Ireland was ProMbitiou inj 

allowed, but not in England nor Scotland ; and, lastly, in 1830 William IV, hdand. 

prohi})ited the Irish cultivation. 

Prior to the separation of the United States, the British supply of tobacco 
came almost entirely from Virginia. During the reign of Queen Anne the annual 
revenue from tobacco was only about £250,000. In 1903 the net imports (that Revenue, 
is to say, imports less exports) were valued at £3,136,228, or a total weight of 
75,915,759 lb., and the traffic gave a revenue of over 12J million pounds sterling. 

CULTIVATION. 

Area. — The crop occupied in 1905-6, 1,018,506 acres in British districts Gultiva- 
and 24,284 acres in the Native States for which returns are available. 

But since several important States furnish no returns, it may be accepted 

as a safe estimate to put the total tobacco area of India at 1,100,000 

acres. It would, moreover, seem fairly certain that it has not expanded Indian area. 

materially during the past ten years. Of the total, Bengal (including 

Eastern Bengal and Assam), has fully one-half; Madras a little over 

130,000 acres ; Burma, Bombay, the United Provinces and the Panjdb 

have each about 60,000 acres. 

As a rule there are three distinct persons concerned in the tobacco interests^ 
trade. In Rangpnr (of Bengal) tbe cultivators sell tbe leaf on tbe field (•ajo^tivators. 
to np-country traders and enrers — dalals, as they are called — ^who own 
large curing-sheds, at certain convenient intervals, through the chief 
tobacco-producing localities. The enrers next sell it to Burmese dealers, 
who come and supervise the leaf as it is being cured ; they then pack and 
dispatch it themselves. These three classes are fairly general throughout 
Bengal, the chief tobacco-growing province of India. Tobacco with 
the Natives of India is either used up in the crude form or is worked 
into a paste with several ingredients (to be detailed later on), and in that 
form smoked. The more elaborate curing of higher-grade leaf is pursued 
over a comparatively limited area, and to meet the demands of the 
European rather than the Native population. Bengal, the chief growing 
province, takes practically no share in the higher-grade manufacture. 

The crudely manufactured leaf (in trade returned as “ unmanufactured 
tobacco ”) is exported to Burma or to foreign countries, and in these is 
worked up into special grades of smoldng-tobacco, cigars, etc. In South 
India (and within comparatively recent years) a new trade has arisen in 
the manufacture of cigars for the European consumer, both within India 
and throughout the East generally. Indian cigars have, moreover, found 
their way to Europe, and the traffic in them is yearly increasing. In 
the whole of India there are nominally, say, 25 curing farms and 
factories that give emplojunent to 2,150 persons, hut this must he regarded 
as over and above the large number of persons already indicated as con- 
cerned in the cultivation and crude manufacture of the Native article. 

[Of. Heuze, Les PI Indust., 1895, iv., 24-42.] 

Bengal, Eastern Bengal and Assam. — Tobacco is grown for local 
consumption in almost every district, more especially in Rangpnr, Jal- 
paiguri, Kuch Bihar, Darhhanga, Purnea, the 24-Parganas, Nadia, 
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Chittagong, Sylhet and Kamrup, etc. In some of these districts it is, 
moreover, largely grown for trade and export. In 1905-6 the total area 
under tobacco in the two provinces of Bengal was 535,525 acres, more 
than half that of all India, and in Assam 4,911 acres. The districts of 
Eangpur and Jalpaiguri and the Native State of Kuoh Bihar contain the 
largest areas. In 1904-5 the area in Rangpur was 181,100 acres and in 
Jalpaiguri 119,300 acres. Two species, JSF. Tdbacum and N. rimtica., 
arc grown. The former is generally called desi, and the latter vilayati 
(foreign). Vilayati is largely cultivated in Purneah and neighbourhood. 
So little attention has been paid by writers on this subject that it is said 
no cultivated races of vilayati are known, but that the desi has many 
such, the most important of which is known as Tiingli, produced in parts 
of Nadia and Jessore. 

One of the most striking features of Rangpur is the extent of tobacco 
cultivation {Agri. Ledg., 1898, No. 15, 508). Both IV. Tabacum, and 
AT. rusUca are grown, wherever the soil is a rich, sandy loam with water 
only a few feet below the surface. Shallow wells are dug all over the to- 
bacco-fields, and during certain stages in growth hand irrigation is daily 
pursued. The water is thrown from the wells so as not merely to supply 
moisture to the roots hut to wash the dust ofi the leaves. The agricultural 
system pursued is of a very high order, and it is not to be wondered at 
that tobacco should prove so valuable and remunerative a crop, in a 
country pre-eminently the tobacco area of India. The railway to J atrapur 
outs the district practically in two. In the one half, the northern, with 
its rich sandy loam, iV. Tahiicimi is cultivated ; and in the other, the 
southern, with its lower, damper soil, N, rustiea prevails. But wherever- 
the red-clay soil appears, tobacco cultivation at once disappears. In 
Rangpur and Kucb Bibar it is no unusual occurrence to find a single leaf 
of A". Tahacnm, measuring 3 to 4 feet in length. 

The following account of cultivation has been derived mainly from 
Mukerji and Roy. The crop requires a good soil and heavy manuring. 
The best land is a well-drained friable, sandy loam, not too rich in organic 
matter, but rich in mineral salts, especially those of potassium. It may 
be grown after jute or Indian corn, bnt often forms tbe only crop of the 
year. If properly manured, it can be grown three or four years on the 
same ground. The seeds are sown in seed-beds in August or September, 
and the seedlings transplanted a month later. The soil of the seed-bed is 
dug and manured with cow-dung and ashes until raised about 6 inches. 
After the soil has been well pulverised the seed is sown thin and lightly 
covered with earth. About half an ounce is required to produce plants 
for one acre. 

When the seedlings are about 3 inches high they are fit for trans- 
pJautation, which takes place from the end of September to the middle of 
November. The soil must previously be prepared by eight or ten plough- 
ings. Deep cultivation and thorough pulverisation are important, and a 
liberal manure of rotted cow-dung and ashes is necessary. The seedlings 
are planted in the evening 3 feet apart. They must be carefully 
watered the first few days, and irrigation is necessary afterwards at inter- 
vals of ten to twenty days. In Rangpur and Jalpaiguri a hand-plough 
is repeatedly drawn along and across the fields until about the time that 
the flower-buds appear. Where artificial irrigation is required, regular 
hoeing is necessary. 
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Before tlie plants begin to flower, tkeir bnds and lower leaves sbonld 
be stripped ofl, and they should be pruned so that only eight or ten leaves Praning. 
are left to each plant. To prevent bleeding, finely powdered earth is 
sprinkled over the broken parts immediately after pruning. When the 
leaves begin to turn yellow with brown spots and have a gummy feeling, 
they are considered mature and ready to cut. The best time for harvesting Matmity. 
is morning, as soon as the dew is ofi the plants. It is better to cut whole 
plants than to gather the leaves singly, and they should be allowed to lie 
for some time in the sun before they are conveyed to the drying and 
fermenting house. 

IGf. O’Gonor, Tobacco in Jnd., Pari. Paper (c. 982), 1874, 171-83 ; Bcpts. 

Internal Trade, Beng., 1876-7, 85-8, 149; 1879-80, 103-4; 1881-2, 88-9; 

Sen, Rept. Agri. Stat. Dacca, 1889, 44~5 ; Mukerji, Handbook Ind. Agri., 1901, 

417-28 ; Admin. Rept. Beng., 1901-2, 25-6, 43 ; Mukerji, Cult, of Tobacco in 
Beng., in Proc. Board Agri., Puaa, Jan. 1906, 92-6 ; Coventry, Gult. in Bihar, 

98-9 ; Roy, Crops of Beng., 1906, 121-35 ; Repts. Dept. Land Rec. and Agri., 

Beng. ; Exper. Farm Repts., Sibpur.J 

United Provinces. — The crop is not an important one, and its culti- U. Prov. 
vation appears to have been practically stationary for some years. In 
1905-6 the total area in Agra was 82,901 acres, and in Oudh 14-,566 acres. 

The districts with the largest area are ordinarily Farukhabad, Aligarh, 

Balandshahr and Meerut. In no district does the area under tobacco ex- 
ceed 1 per cent, of the cultivation. Moreland [Proc. Board Agri., l.o. 113) cultivation, 
gives a concise account of tobacco cultivation. It is grown (1) in heavily Heav iir 
manured land close to villages ; (2) on the sites of old towns where the soil ‘ 

and well-water are rich in nitrates ; (3) rarely in virgin soil in forest tracts, titrates. 

The seed is sown in nurseries and the young plants put out at different 
times of the year, from July to February, and harvested from February Seasons, 
to April. According to Duthie and Fuller {Field and Garden Crofs, pt. i., 

69-74, tt, xvi-xvii.) the seasons of sowing may be grouped into two : (1) 
sown in July and August, planted out in October, cut in February ; (2) 
sown in November, planted in February, cut in April and May. Tobacco 
grown in the former season is known as sdwani, that grown in the latter as 
asdrhi. The rotations are various. Where nitrates abound, the crop Rotation, 
may be grown for several years successively on the same land, and where 
poudrette is available, the commonest rotation is maize, potato, tobacco. 


all within the year. In preparing the seed-bed the ground is first dug a 
foot deep and then completely pulverised. Usually from 10 to 30 tons 
per acre of cow-dung, sheep-dung or poudrette are worked thoroughly ^ranures. 
into the soil. Crude saltpetre earth may be applied as a top-dressing 
where the available water is not salt. 

After transplanting, the land is kept loose and free from weeds, and 
all flower-buds and lateral branches or shoots from leaf -axils removed Praniiig. 
as soon as formed. The plants are usually hand-watered after trans- 
planting, and later, water is run on to the fields as required. From fifteen 
to twenty -waterings are usually necessary. When ripe, the leaves are Harvest, 
stripped from the plant, or the whole plant is cut down. The crop is dried 
in the sun and then stacked under cover. After a period which varies in 
different localities, the crop is carried home for fermentation. 

The cost of cultivating an acre of sdwani tobacco is estimated by Duthie cost, 
and Fuller at Rs. 46-7a. \Gf. Sir B- C. Buck, INote on Tobacco Gult. and 
Curing, TJ. Prov., 1787 ; Nevill, Dist. Gc&. V. Prov.l 

Central Provinces and Berar . — ^The area under tobacco in 1905-6 C. Prov. 
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was 12,194 acres in the Central Provinces, and 14,220 acres in Oudh. The 
districts with largest areas are nsnally Eaipur 1,105 acres, Bilaspur 
995, and Chanda 1,023 acres, in the Central Provinces ; Amraoti 5,331 
acres, Buldana 3,602, Wun 2,374, and Ellichpur 1,178 acres in Berar. 
The plant is cultivated in patches near the villages, and the whole produce 
is oonsnmed locally. The seasons of sowing and reaping vary. In Narsing- 
pur the crop is harvested in October ; in other districts the stems are cut 
usually in February and March. 

Rajputana and Central India. — In these provinces cultivation is almost 
confined to the Native States of Owalior, Jaipur, Bharatpnr and Tonk, 
which in 1905-6 grew respectively 3,590 acres, 2,563 acres, 1,072 acres, 
and 147 acres. A description by Dr. K. H. Irvine of the famous Bhilsa 
tobacco, grown in Gwalior, is quoted in the Dictionary. According to 
O’Conor, tobacco in Central India is raised on liigh, well-ploughed 
lands. A second crop is frequently taken from the stems left after the 
first crop has been gathered. 

Panjab and North-West Frontier . — ^The area in 1905-6 was 67,594 
acres in the Panjab and 9,666 acres in the North-West Frontier. In tlie 
Panjab the districts with largest areas are usually Jalandhar, 3,766 acres, 
Sialkot 4,400 acres, Lahore 4,524 acres, Gujrat 3,137 acres, Amritsar 
2,890 acres, Gujranwala 3,465 acres, Jhang 2,708 acres ; in the North-West 
Frontier, Peshawar 8,513 acres. The soils generally preferred are garden 
and manured lands near the villages. Alluvial lands are not considered 
suitable; in three cases only — ^namely, parts of the Sialkot, Ludhiana 
and Eawalpindi districts — ^are alluvial tracts selected. Irrigation is 
practised, the plots being watered about once in every four days, and 
extensive manuring is necessary. Night-soil, sheep- and goat-dung, stable 
litter and cow-dung, are used, and an admixture of saltpetre is found 
beneficial. The sowing season in most districts is October and November, 
but may in some places continue till December and January (Shahpur, 
Multan, Dera Ghazi Khan) and February (Peshawar, Amritsar, Eawal- 
pindi). Transplanting takes place from January to March, and cutting 
during May, June and July. The plant is cut to the roots and no second 
crop taken. [0/. Purser, ScAtl. Reft. Jalandhar, 1892, 127-8 ; Dist. Gaz. 
Ph. ; Rx'per. Farm Reft. Lyallpur, 1901-2, 20 ; Eenouf, Tobacco in Pb., in 
Proc. Board Agri., Pusa, Jan. 1906, 115-6.] 

Kashmir. — According to Sir W. Lawrence [Valley of Kashmir, 1895, 
345-6) tobacco is cultivated in many parts of Kashmir, hut chiefly in and 
around Srinagar and the smaller towns. Cultivation is almost entirely 
in the hands of the gardener class. The plant yielding the best produce 
grows ill Srinagar, and is known as brewari [N. Tabacani, var. la n ei folia). 
Another species, chilasi [N. rustica), has been introduced from the 
Panjab. It is sown in April and picked about the end of August. It 
requires very rich soil and is irrigated by the dip-wells of the country. 
The consumption of tobacco in Kashmir is almost entirely in the form of 
snuff, 

Bombay and Sind. — The area in 1905-6 was 64,539 acres in Bombay 
and 9,048 acres in Sind. The districts with the largest areas are Belgaum 
22,856 acres, Kaira 21,276 acres, Satara 4,215 acres, Ahmadabad 3,187 acres, 
Khaiidesh 4,364 acres, Broach 2,685 acres, and Hyderabad 4,847 acres. 
Mollison gives a very full account of the methods pursued. The best kind 
is grown on deep alluvial lands near the Krishna. Throughout the Kaira 
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district and tlie adjoining Baroda Territory, where cnltivation is extensive, 
wells with salt water are common, and the water is used for irrigating the sait water, 
tobacco, often with remarkable manurial effects. Wells of special value 
occur in the neighbourhood of Nadiad (Eaira district) and Pettad (Baroda 
Territory). For details regarding the manurial value of these salt wells, 
consult Leather {Agri. Ledg., 1895, No. 14). A free- working and satisfactorily 
drained soil is best. On such land in Gujarat mild-flavoured tobacco of soiis. 
good quality can be grown. A stronger tobacco with large, coarse leaves 
grows best on medium clay loams, irrigated with sweet water or salt and 
sweet combined. In Gujarat, tobacco is rarely rotated with other crops. Rotation, 
and it is claimed that the longer the soil is under the crop, the better the 
produce. 

The seed-beds should be prepared on elevated ground and under tree- seed-beda. 
shacle. In villages which grow a large area of tobacco, a piece of ground 
is usually set apart as a common nursery. The bed should be carefully 
prepared. The burning on the surface (before the rains set in) of refuse, B&ting. 
straw, brushwood or cow-dung improves the mechanical condition, the 
ashes manure the soil, and the heat kills weeds and insects. After burning Manures. 
{mhing), goat manure should be well mixed with the soil, and a fine tilth 
obtained by hand-digging. The seed (mixed with ashes or fine sand) is 
sown in July, one ounce to one hundred square feet of seed-bed. The beds seasons., 
require protection from heavy rain, and should at first be lightly watered 
by hand. Weeds must be removed and the seedlings thinned out. The 
seedlings are ready for transplantation when they have four leaves and are Transplantation. 
3 or 4 inches high. As soon as possible after the harvesting of the 
previous crop the stems and roots should be grubbed up and burned. The 
field is ploughed soon after the monsoon has set in, and again frequently 
between June and August. Twenty-five to thirty cart-loads per acre of 
well-rotted farm-yard manure should be applied, after the field has been Manure, 
ploughed several times. A better practice is to fold sheep on the fields 
intended for tobacco. The mud from village tanks is also considered good, surface 
Before planting the young seedlings, the field is levelled with the samdr, 
then lined and cross-lined with the gisle. A seedling is planted carefully 
at each angle made by the intersecting lines, and a cloudy afternoon is Lines, 
usually chosen. Frequent watering is required. As soon as the young 
plants have made a fair start hoeing should begin, and when the flower- 
buds begin to open they should be removed, and with them two to four pruning 
of the youngest leaves. About ten to fourteen leaves should be left on 
each plant. The removal of the flower-buds is followed by the appearance 
of side branches knowm as “ suckers,” and these also should be regularly, 
removed. 

On a stiff clay loam soil (besar), tobacco is a dry crop, but as a rule in iMgat® 
Gujarat it is irrigated more or less according to the kind of tobacco to be 
manufactured. Irrigation ordinarily begins early in November. Twenty 
days after tbe first watering a second is given, and afterwards others at in- 
tervals of twelve to sixteen days until the leaves are ripe, usiially about tbe 
middle of February. In Gujarat the leaves are left on the plant till they seasons, 
are decidedly yellow. Sometimes the whole plant is cut down, but the 
usual method is to strip off the leaves one by one from the stalk with a Harvest 
small bent sickle. 

[C/. Beyts, Gujarat Agri., 1S76, 45-8 ; Voelcker, Ind^ Agri., 1893, 

272-4 ; Mollison, Textbook Ind. Agri., 1901, iii., 236-46 ; JExper. Farm Repis. 
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THE TOBACCO PLANT 

Poona, Nadidd, etc, ; Fletcher, Cult. Tobacco in Bomb., in Proc. Boat'd Agri., 
Pusa, 1906, 116.] 

Madras. — Tlie area under the crop amounted in 1905-6 to 132,458 
acres. The districts with the largest areas are usually Gimturi, 41,798 
acres, Coimhatore 26,884 acres, G-odavari 8,143 acres, Vizagapatam 5,037 
acres, Madura 8,296 acres, Karnul 6,664 acres, etc. The crop is grown 
ill all districts, though on the Nilgiris and the west coast the area is small. 
Benson {Proc. Board Agri., Pusa, 82-92) gives a very full account of 
tobacco cultivation in the various districts. In Kistna the crop is grown 
chiefly in the upland taluks on ordinary black cotton soil. The seed-beds 
are usually located near shallow pools in which the monsoon rains stand. 
They are well ploughed and manured. After the first ploughing cattle 
are penned on the plots, and they are again ploughed once or twice. Village 
manure, consisting of ashes, earth and dried cow-dnng, is then applied 
at the rate of 50 to 60 loads per acre. After two or three more ploughings 
the seed is sown broadcast, at the rate of one local seer to 18 cents of land, 
and pressed in by the hand. At first, watering is frequent, three or four 
times a day. After twenty days, watering is reduced to once a day, and 
all unhealthy leaves are picked off daily. 

In about two and a half months, when the plants are 8 to 9 inches 
high, they are trimmed and lateral shoots, if any, removed, and fifteen days 
later are pulled up and made into bundles for planting. The preparation 
of the land for the crop commences about July, Before this, village 
manure and tank silt are applied, and cattle, sheep or goats penned on 
it after the first ploughing. The land is ploughed seven to ten times, then 
twice with the gorni, and afterwards marked off into squares. The young 
plants are placed in holes filled with water at the corner of the squares, and 
the earth gathered round them. They are watered for two days in the morn- 
ing, then for two days in the evening, hut are afterwards left to themselves. 
The crop is topped when 2| feet high and suckered twenty days later, and 
about ten days later still is ready for harvest, in February or March. No 
second growth occurs, and the stems are cut down and used for fuel 

In cultivating tobacco for the manufacture of snuff, the crop is never 
irrigated from wells, hut the plants are grown by the aid of rain alone. 
Again, if the tobacco is for chewing, watering is withheld four or five days 
before harvest. The chief centres for snuff tobacco are Tricbangode, 
Easipuram and TJttaukarai taluks in Salem district. 

[(7/. Schiffmayer, Tobacco and Its Cult., Saida'pet Exper. Farm,, 1878 ; Plants 
ing and Manuf. of Tobacco in Southern Ind., Madras, 1880 ; Shortt, Man. Ind. 
Agri., 1883, 14-5 ; Papers on Tobacco Parasite, “ Bodu ''or Orobanche Nicotiana, 
Agri. Dej}L Mad. Bull., 1889, No. 2; Caine, Cult, and Curing of Tobacco in 
Aladura, Agri. Dept. Mad. Bull, 1889-90, No. 4 ; Bom, Memo, on Mad. 
Tobacco, 1800; Benson, Cult, and Curing of Tobacco in Dindigul, Madura, Dept. 
Agri. Mad. Bull., 1905, iii.. No. 53; Mnn. Repts. Trade and Navigation Mad., 
Jnifrod:., 1892, para. 29 ; 1894, 11 ; 1898,18.] 

Mysore and Coorg. — The area in Mysore in 1905-6 was 14,263 acres, 
chiefly in Mysore, Turakur, Chitaidrug and Kolar. The crop is grown 
on land where rdgi and similar grains are cultivated, a crop of which 
must intervene between every two of tobacco. The seed is sown in June 
or July, and the seed-beds are prepared near wells or other sources 
of water supply. The seeds are sown mixed with dung, and after being 
pressed down with the hand and watered they are covered with mats or 
the leaves of the date palm. , The seedlings are transplanted into fields 
prepared previously by frequent ploughings and manured by cattle and 
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sheep . They are placed in holes 18 inches apart and filled in with a mixture 
of red earth, sand and dung. About a month and a half after being set 
out thgy are topped, six or seven leaves only being allowed to remain, and Pmning. 
the suckers are removed. They are ripe in November and January and 
cut down to within 4 or 5 inches of the ground. The stems are then 
split lengthwise, each portion carrying three or four leaves. [0/. Rice, 

1897, i., 126-8.] 

Burma. — The total area in 1905-6 amounted to 49,205 acres in Lower Burma. 
Burma, 26,560 acres in Upper Burma. In Lower Burma the largest areas Areas, 
occur in Henzada, 12,849 acres; Thayetmyo, 6,627 acres ; Tharawadi, 5,601 
acres ; Prome, 3,772 acres ; and Kyaukpyu, 3,525 acres : in Upper Burma, 

Pakokku, 5,530 acres ; Mandalay, 4,393 acres ; Minbu, 2,646 acres ; Sagaing, 

4,156 acres ; and Myingyan, 3,944 acres. 

Mackenna {Settl. Rept. Henzada, 1901, 50-1) states that the bulk of 
the crop is grown on low lands annually flooded. A high-land portion of 
the holding is ploughed during J uly to August, and about the end of August seaBons. 
to the middle of September seed is sown in nurseries. In four or five weeks 
the seedlings will be 3 or 4 inches above ground and are ready for trans- 
plantation in October to November or early in December. The ground is 
previously prepared by numerous ploughings, and the plants are placed in 
furrows 3 feet apart at a distance of 3 feet from each other. The ground 
must be kept free of weeds, and about a month after transplanting the Traiispiauntis. 
small leaves are removed till only six to ten are left. About March to Harvest. 

April plucking commences, and is continued till the rains break. On poor 
soil tobacco should be planted every three or four years only in the same 
place, but in good soil annual plantings may go on for twenty or twenty- 
five years. The expense of' cultivation is calculated at an average of 
Rs. 40 per acre, and the total value of the outturn at Rs. 113*25 per acre, outturn. 

[Cf. Diat. Settl, Repta. Burma-, Nisbet, Burma under Brit. Rule and Before, 

1901, i., 387-8; Scott, Oaz, Upper Burma and Shan States, 1901 (many passagess) ; 

Proc. Board Agri., Pusa, 1906,109-12 ; Repta. Dept. Land Reo. and Agri., Burma.'] 

DISEASES OF THE TOBACCO PL/4 AT.— Howard {U.8. Yearhooh, Diseases. 
Agri. Dept., 1898] gives useful particulars regarding the insect pests. So also 
various publications furnish details regarding Ceylon {Trop. Agrist, xxv., 

825 ;■ xxvi., 130), 'Deld.oxoxx. {Recherches sur Quelques Maladies du Tahao 
<en Fmnce, Paris, 1906) has published a full account of the most recent 
researches and has described the symptoms and methods of treatment of 
several diseases. He deals fully, for example, with the Canker, caused 
by a ’bacterium which he has named Bacillus mruginosus ; with Collar 
Rot (Pourriture du Collet) and Pith Rot (Pourriture de la Moelle), also 
due to bacterial organisms hitherto undescribed ; with Foot Rot (Pour- 
riture du Pied) due to JFusarium tahacivortim, Delacroix ; with Mosaic 
Disease (La Nielle or Moshique) ; and with White Spot Disease (Maladie 
des Taches blanches), etc. So far as at present known, most of these 
blights do not seem to have appeared on the Indian tobacco plant. 

Of the blights of tobacco, the best known are the broom rapes, Oro- Broom Eupe. 
hauche indica and O. nieoUanw, common in most of the tobacco dis- 
tricts, especially in Bengal, Madras and Gujarat. Mollison states that in 
Gujarat a bad attack may sometimes destroy a quarter of the crop. The 
■only practicable direct means of lessening its severity is the prevention 
of the parasite from forming seed. Anothei; serious disease, in some 
districts, is the tobacco mildew, caused by the conoidal stage of 
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Erysiphe cieliOTcmearum^ DC, ^ Butler (Proc. Board Agri., Pusa, 1906, 
82) remarks that it is probably tbe grey mildew wbicb attacks the leaves 
ill the Azamgarh district of the United Provinces, known as Jcapti. The 
same authority states that no remedy has been proved to be efficacious. 
“ The application of sulphur either in form of ‘ flowers of sulphur ’ dusted 
on, or as potassium sulphide sprayed on, is efficacious in checking many 
mildews, but might interfere with the curing processes and be difficult 
to remove from the leaves.” At Pusa, a leaf-spot disease, due to Cerco- 
spora Jiacihorshii, Sacc. d Syd,, is said to be common, but its efiects are 
not very serious. 

Maxwell-Lefroy enumerates the common insect pests of the tobacco 
plant in India under the following five heads : — 

1. Grasshoppers attacking newly transplanted seedlings.' Clean 
culture and thorough tillage are the best preventatives. The only direct 
remedy is to dip the seedlings in standard lead arseniate mixture as they 
are planted. 

2. Surface caterpillars, i.e. those living in the soil, hiding by day and 
emerging by night to feed on young plants. Search reveals their burrows, 
where they can be found and destroyed. The alternative methods are 
to poison the young plants or to put down baits of poisoned chafl. 

3. The stem caterpillar, attacking young plants. These live in the stem 
and cause gall-like swellings. Plants up to a foot high are principally 
attacked. The cultivator’s method of cutting open the gall by a longi- 
tudinal incision is probably the best. 

L Leaf-eating caterpillars. When these appear on young plants, 
spraying the leaves with poison is a sound remedy. On old plants, the 
caterpillars must be picked off by the hand. 

5. In Tirhut a cricket (probably the common burrowing Braehi/trypes 
ackatinns, Stoll.) is reported to injure the leaves by coming out at 
night and eating holes in them. Where they are not abundant they can 
be dug out, which is best done during August and September. 

In seriously infested localities the most satisfactory treatment is to grow 
a crop such as lucerne and thoroughly poison it, thus poisoning off the 
crickets. In the United States of America flocks of turkeys are reared 
on the tobacco farms with a view to exterminating the caterpillars that 
do so much injury to the crop. [0/. Proo. Board Agri., Pusa, 1906, 
88, 94, 110-1, 113-4 ; Delacroix, Sur une Maladie du Tahac, h 
“Chancre'^ ou Anthracnose^'* m. Com'ptes Rendus, 1903, cxxxvii., 454; 
also La Rouille hlancJie du Taboo, etc., 1905, cxL, 678 ; Maxwell-Lefrov, 
Mem. Deft. Agri. Ind., 1907, i., No. 2, 113-252.] 

MANUPACTURB. 

Withering, — The leaves are considered mature when the texture 
becomes granulated and of a dark green colour with yellowish blotches. 
The lower leaves ripen first, the others in succession upwards. According 
to one system the leaves are cut off singly or in pairs (with a connecting 
portion of the stem), or the stem with its entire series of leaves is severed 
at once. The first stage in manufacturing is the withering of the leaf. 
This is usually accomplished by cutting down the plants or leaves and 
spreading these out on the ground, thus exposing them to the action of the 
sun for a few minutes or hours. They are then carried to the drying- 
house. But if rain falls during the withering, the plants or leaves must as 
rapidly as possible be carried to the drying-house and the reaping dis- 
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continued. The withering-liouse may be constructed of any design or 
material providing free circulation of air. In the interior a framework 
of uprights and cross-rails has to be arranged, across which the sticks with 
withered leaf or withered plants suspended are placed and retained until 
the drying is complete. For the first two or three days the sticks with 
their suspended leaves are removed a foot apart and retained in that 
position until the mid-ribs are completely dried, which may take from fifteen 
to thirty days, according to the nature of the weather prevalent. In some 
parts of the country the first drying is accomplished by the leaves being 
spread on the floor over a layer of dry straw. Rapid drying produces 
yellow or almost green leaves, and slow drying darkens the colour. 

Drying and Fermenting.— WhxQU quite dry, the leaves (or stems with 
attached leaves) are taken down, usually assorted and, at the same time, 
separated from the stems and placed in heaps or stacks to ferment or sweat. 
For this purpose they are flattened out carefully, the steins or leaf-stalks 
being placed inwards and the tips of the leaves outwards. It is prefer- 
able to select a damp day to commence this operation. In the Rangpur 
houses, the floors being usually mud, the stacks of leaf are placed on board- 
ing. Great care is taken that the leaves be spread out perfectly flat, and 
as a rule a selection is made of the finer leaf to be used for wrappers, from 
the coarser to be used as fillers. For this purpose it is accordingly 
customary to make two stacks, one of high-class, the other of low-class 
leaf. The stacks of leaf may be as much as 2 to 6 feet in height and the 
top is usually covered with a cloth or sheet of basket-work over which a 
weight is placed. It is customary on the second or third day to pull down 
two stacks of the same quality simultaneously, and to construct new 
stacks, taking leaf alternately from the one and the other, observing 
the while that the leaf in the centre of the first stacks may be in the 
exterior of the new ones. A week later the stacks are similarly pulled 
down and remade, and this may be continued time after time for a month 
or six weeks — ^in other words, until all the heat of fermentation has dis- 
appeared. In this way uniform and continuous fermentation is ensured. 

Bundling and Baling . — The leaves are then tied into bundles of 25 
or 30, a useless leaf being employed in tying each such bundle. Great 
skill is required in this operation, since the leaves must be left perfectly 
flat, the bundles being almost fan-shaped. In this condition they are baled, 
the broom-like ends projecting outwards. 

It may be as well to contrast this (which may be taken as the system 
pursued in 1902 when personally inspected by me in Rangpur) with that 
given by Buchanan-Hamilton as observed in Dinajpur (the adjoining 
district) during 1809-11. The tobacco, he says, is “fit for cutting in 
March and April. Each stem contains from 5 to 8 leaves, which in a good 
soil are 18 inches long, and in a poor are only half the length. The stem 
is cut, and the plants are allowed to lie three days on the ground. The 
leaves are then separated, and are tied in handfuls, which are hung in the 
open air until dry. The handfuls are made into balls, by laying them 
together in twm row^s, with their roots outward. The parcels are sur- 
rounded with straw, are tied very tightly, and the bale is then complete.” 

Whitney and Floyd {Growth of Tobacco Indmtry, U.S. Yearbook, Agri. 
Deft., 1899, 429-40) show the bundles or “ hands ” as produced in Maryland 
and Virginia, also the forms adopted with the “ Cigarette and Manufac- 
turing Tobaccos,” “ Connecticut Cigar-wrapper Leaf,” the “ Ohio Dimmer 
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Spanish Cigar-filler Leaf,” the “ Florida Cigar-filler Cuban Seed.” [C/. 
Floyd, Wodd'^s ExMb. Leaf Tobacco at Paris Expos. 1900, in TJ.8.. Yearhooh, 
Agri. Dept., 1900, 157-66; McNess and Mathewson, Darh Fire-cured Tobacco' 
of Virginia, etc., U S. Yearhooh, Agri. Dept., 1905, 219-30.] Much dSpends, 
appareiitlj^ on the care in handling and the ^kill in making up the bundles. 
There would accordingly seem every prospect of limitless expansions of the 
Indian tobacco trade, -trough the simple bestowal of greater care in the 
manufacture and in the methods of bundling and handling the leaf. Al- 
though the past century has witnessed a great advance there is still much 
room for improvement. Any one who will take the trouble to inspect the 
chief tobacco area of India will readily discover that the fault is not so 
much the climate, soil and plant, as the defective methods of curing that 
consign the Bengal tobacco to the humble position it usually occupies in 
the markets of the world. 

Changes occurring during Manufacture . — Dr. Harold H, Mann, in a 
communication with which I have been favoured, discusses the modern 
opinions on this subject : — “ It has been repeatedly pointed out by writers 
on this subject that dry NicoUmia Tahacum leaf is not tobacco. Dela- 
croix {Bull. Scient. PJiarm., Feb. 1905, No. 2) remarks, for example, that 
the quantity of albuminoids present in the normal leaf gives a disagreeable 
odour to the smoke that recalls that of burning wool or horn. The fer- 
mentation which the leaf undergoes during manufacture is, in fact, essential 
to the preparation of tobacco, and if not carried out properly, the finest 
leaf may be rendered entirely worthless. Many theories have been held at 
various times as to the nature and cause of the great changes which take 
place, and it has been successively believed that they were due simply to 
the oxidising action of the atmosphere at the high temperature which 
was produced (100° to 120° F.), (Schloesing, Nessler) ; that definite mi- 
crobes or bacteria were the necessary agents in producing the flavour of 
tobacco (Suchsland, Honing, Vernhout), and even that each class of 
tobacco had its own special bacterium ; and that such changes as occur 
are principally, if not entirely, due to the presence and action of oxidising 
enzymes or unorganised ferments (Loew). It is now almost universally 
recognised that oxidising enzymes are the principal agents in producing 
the development of the colour and aroma characteristic of prepared 
tobacco leaf. 

“ These enzymes, which were first isolated and examined by Oscar 
Loew in America, appear to be at least three in number. The first of 
these (oxidase) is an exceedingly active ferment, but very susceptible to 
noxious influences, being destroyed by heating to the very moderate 
temperature of 150° F. ; the second (peroxidase) is not nearly so active, 
but is more resistant, and is only destroyed at 190° F. ; the third (catalase) 
is of a different character, more resistant than either, but the part it takes 
in the processes of manufacture is not yet understood. The processes of 
curing (drying) and sweating (fermentation) of the tobacco leaf are ac- 
companied by a destruction of these enzymes present in the leaves ; the 
oxidase and peroxidase generally survive the curing process but the former 
of these finally disappears in the sweating (fermentation), leaving the more 
resistant peroxidase. 

“ The changes induced by these ferments are very considerable. During 
the drying (curing) of the leaves, the starch is transformed, and the greater 
part of the sugar which results disappears. The albuminoids decrease 
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ill amount : tKe tannin also decreases, and it seems probable that this 
decrease may be the principal cause in the change of the colour of the leaf. 
In the sweating or fermentation which follows, the last traces of sugar 
disappear ; nicotine decreases in quantity and there is a corresponding 
increase in the amides resulting from its decomposition. The leaf becomes 
more alkaline, and further progressive changes take place in the colour 
and aroma. A slow after fermentation then takes place, during which the 
colour and aroma gradually become ripened. Dming or after sweating 
the tobacco is often sprinkled in America with a so-called ‘ petuning ’ 
liquid, the composition of which is kept secret, but whose principal function 
seems to be to increase the alkalinity of the leaf and so hasten the changes 
already described.” 

Improved Methods of Manufacture. — In some of the experiments 
conducted by the Agricultural Department of the United States, it has 
been shown that during fermentation certain undesirable changes take 
place together with the disappearance of a large amount of nicotine. Ac- 
cordingly the system of fermenting in stacks has been condemned and the 
substitution of closed fermentation tanks recommended. This American 
system, however, is not sufficiently used as yet to justify its being re- 
commended for India. A small quantity of already fermented tobacco is 
placed along with the new leaf in order to start the fermentation. 

Enough has been said to indicate the transitional stage of modern 
research into tobacco manufacture and the complete lack of knowledge 
that prevails in India. It is no matter for surprise, therefore, that the 
Government of India should have deemed a tobacco expert imperatively 
necessary. Rapid and satisfactory though the progress has been in 
certain directions of the Indian trade, skilled supervision and definite 
research locally conducted seems almost certain to efiect improvements 
calculated to place India in the foremost ranks of the tobacco-producing 
countries of the world. 

NATIVE AND EUROPEAN MANUFACTURED TOBACCOBS.—With. 
the Natives of India crudely cured tobacco-leaf is usually reduced to a 
powder, damped, mixed with gHir (pp. 952, 1109), also various flavouring 
ingredients, and thus made into large cakes. In this form it is sold to the 
consumer. The pipe ordinarily used is a hollow vessel or cocoanut shell 
partially filled with water. Erom this vessel arise two tubes — one the 
mouthpiece, the other the attachment for the actual pipe, the chilam, or 
vessel containing the tobacco. The smoke is thus drawn through water 
before reaching the mouth. The tobacco is ignited with a live coal or 
burning cake of speciall}^- prepared charcoal. 

The crudely prepared leaf is simply rolled between the hands, com- 
pressed into a conveniently sized ball, and placed within the chilam. 
But with many of the hill tribes a crude pipe is used that hardly difiers 
from that employed in Europe — the boll being made from a short joint of 
a bamboo and the stem a common reed. Indeed in many cases the pipe 
may be constructed, for each smoke, of soft mud placed on a stone, the boll 
having a small opening at the bottom against which the lips are pressed 
in smoking. It is only of South India and Burma that it can be .said that 
smoking cigars has become so general that it can be described as a wide- 
spread habit. But within recent years great progress has been made in 
local cigar manufacture, and steadily the practice of oigar-smolting seems 
to be gaining ground with the better classes of Natives all over the country. 
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And it is customary to read in tlie public press of tbe rapidity with wMcb 
the habit of cigarette-smoking has invaded tbe social life of tbe various 
races and peoples of India, 

Indian Cigars. — One of the first persons who realised the possibilities 
of an Indian cigar trade was Capt. E. A. Campbell, who, in 1876, started 
a company at Dindigal to improve the well-known “ Trichy ’’ of former 
times. Two years later, however, the company was wound up and little 
progress made till about 1881, when it was discovered that by importing 
wrappers from Java and Sumatra a cigar could be turned out that would 
please the eye of the consumer better than that constnieted throughout 
of Indian leaf. This discovery gave at once the impetus that was needed 
to bring the excellent cigars of South India to the favourable notice of 
tbe world at large. A factory inspected by me in 1903 was found to give 
employment in all its departments to fully a thousand persons — men, 
women and children. It was ascertained that the usual rate for an 
expert worker was to produce 400 to 800 cigars a day, according to skill, 
thus earning from Ks. 20 to Rs. 30 a month in wages. 

But it is perhaps one of the most remarkable features of the tobacco 
traffic that no attempt has been made by Europeans to organise a 
tobacco-manufacturing establishment either within the great producing 
area of Bengal itself or in Burma, where the Bengal leaf is worked up 
and again returned in the form of the cigars for which Burma has been 
so long famous. 

Industrial, Chemical, etc. — It would be beyond the scope of this work 
to discuss all the side issues and technical investigations. The PJiarmaco- 
grapMa Indica (ii., 632-43) will be found to set forth the salient features of 
most of these side issues. The Ketv Bulletin (Feb. 1896, 49-55) furnishes 
details regarding the natural sugar present in tobacco. Many publications 
have dealt with tobacco juice — a substance prepared in France and sold 
by all the licensed vendors. It is claimed to be free from all matter 
susceptible of fermentation and to contain no resinous substance, but a 
higher percentage of nicotine than would be the case with an infusion of 
the leaf. Tobacco Juice is largely used as an insecticide, Espin pub- 
lished in the Bulletin of the Botanical Department of Trinidad for 1900 
a highly instructive account of tobacco cultivation, manufacture and 
trade. This was followed up by a most instructive little book issued by 
Sir D. Morris, Imperial Commissioner of Agriculture for the West Indies, 
entitled Cultivation and Curing of Tobacco (1905). The Tropical 
Agriculturist (Oct. 1905, 595 ; Jan. 1906, 819-26, etc.) contains papers of 
great interest on the cultivation and manufacture of tobacco in Ceylon. 

[<7/. Heuze, Lea PI. Indust., 1895, iv., 43-90 ; Arthur Wigham, English-grown 
Tobacco ; Kissliiig, Ghem. Anal, of Tobacco ; Jenkins, Effects of Fert. ; Whitney 
and Means, Changes in Fe.rm. Cigar Leaf, V.S. Dept. Agri., 18Q9, No. 60; 
Haase, Tobacco Free or Partly Free from Nicotine; Pietet and Rotsehy, New 
Alkaloids of Tobacco ; Julius Mohr and others, Deli Tobacco of Batavia, Tobacco 
under Shade, etc., etc. (numerous papers) ; Koning, Der Tabak, Kultur und 
Biologie, 1900 ; Loew, The Neiv Enzyme in Cured Tobacco — Catalase ; Schweiz, 
The Chem. of Tobacco Smoke ; Thorpe and Holmes, The Paraffins of Tobacco 
Leaf ; G. E. Williams, Nicotine, Its Use and Value in Horticult. ; Delacroix, 
Fermentation du tabac, in Bull. Sc. Pharm., 1905, 84-93, etc., etc.] 

TRADE IN INDIAN TOBACCO. — During the opening decade of the 
19th century India was not known to the commerce of the world as a 
tobacco-producing country. By 1825, however, we read of Masulipatam 
in South India producing very superior tobacco, and that snuff was 
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about that time also sent from India to England. In 183S was published 
Buc-hanan-Hamilton’s account of Dinajpur (which was possiblj written 
about 1809 to 1811). He speaks of tobacco cultivation much as if it had 
been even then a well-known crop (see p. 805). It was apparently not 
fermented at all — simply dried leaf. 

Exports . — By 1866-7 the Exports of tobacco from India were valued Exports, 
at Rs. 5,61,836, of which only Rs. 7,088 worth were consigned to the 
United Kngdom. But there is no mention of cigars in these early trade 
returns ; and what is more curious still, Bombay was by far the most im- 
portant source of the Indian supply. Ten years later (1876-7) the exports IraMactions 
were rendered under three headings : — Unmanufactured Tobacco, 

10,508,720 lb., valued at Rs. 7,51,375 ; Cigars, 190,136 lb., valued at 
Rs. 1,17,445 ; and Other Manufactured Tobaccoes, 205,033 lb., valued at 
Rs. 22,578. Ten years still later (1886-7) the exports were Unmanu- 
factured, 9,868,834 lb., valued at Rs. 9,57,156 ; Cigars, 273,209 lb., valued 
at Rs. 2,11,391 ; and Other Sorts, 193,996 lb., valued at Rs, 27,036. Again, oiassiflcatioa. 
ten years still later (1896-7), the exports were : — Unmanufactured 
11,267,582 lb,, valued at Rs, 11,38,204 ; Cigars, 557,816 lb., valued at 
Rs, 6,37,812 ; and Other Sorts, 273,872 lb., valued at Rs, 37,318. For the 
most recent years (taking values only) the following were the exports : — 


— 

1900-1. 

1901-2. 

1903-4. 

1 1905-6. 

1906-7. 

Unmanufactured 

Cigars 

Other Sorts . . i 

Rs. 6,48,102 
Rs. 8,64,254 
Rs. 36,745 

17,86,132 

16,40,427 

42,440 

12,86,241 
7,72,799 1 
37,639 

14,07,241 

8,80,903 

52,293 

20,49,623 

9,97,489 

48,866 

Totai. . . 1 

1 Rs. 15,49,101 , 

34,68,999 | 

20,96,679 1 

23,40,437 1 

30,95,978 


The cheap tobaccoes returned under “ Other Sorts ” are Native pre- 
parations consigned to the Maldives, the Straits, Ceylon and Arabia. 

Perhaps the most remarkable feature of the foreign traffic is the growth of urowth of 
the supply of cigars. The exports of this class expanded from a valuation traffic, 
of Rs, 1,17,445 in 1876-7 (when first separately returned) to Rs. 16,40,427 
in 1901-2, and Rs. 9,97,489 in 1906-7. And it is significant that, in what 
might be called normal years, these exports go mainly to the United 
Kingdom and the Straits Settlements. The years 1901-2 and 1902-3 Xingdom. 
were abnormal, since in these years very large consignments were made to 
Cape Colony and Natal — doubtless to meet the demands of the British 
«. soldiers. Further, it may be added that the bulk of the cigars exported 
from India go from Madras and Burma. 

Of the unmanufactured tobacco, Bombay exports by far the largest 
quantity (on an average about one-half the total). And what is 
remarkable, the receiving countries are Aden, the Straits Settlements, 

China' (Hongkong) and Holland, the last-mentioned having for some 
time steadily increased its demands for the very cheapest of the Indian 
unmanufactured tobaccoes. No Indian unmanufactured tobacco would 
appear to go to the United Kingdom. Bengal, the chief producing pro- Bengal Exports, 
vince, exports to foreign countries, as a rule, only about half the quantity 
supplied by Bombay, But the explanation of this circumstance is perhaps 
to be had in the fact that by the coastwise traffic Bengal is shown to 
export to Burma unmanufactured tobacco (in 1906-6) to the value of 
Rs. 27,68,296. The importance of Burma to the Indian grow'^er is made 
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still more evident when it is added that at the same time Madras con- 
tributed to Burma unmanufactured tobacco to the value of Rs. 14,72,433. 
Thus Burma is to the Indian grower of unmanufactured tobacco a veiy 
much more important market than the rest of the world collectively. 

/inpor^s.— Turning now to the Import Traffic, a similar expansion 
may be said to be observable. In 1876-7 the traffic under all classes was 
valued at Rs. 9,56,880. Ten years later (1886-7) at Rs. 49,53,486 ; the 
following decade (1896-7) at Rs. 26,30,258 ; in 1904-5 at Rs. 55,62,850* 
in 1905-6 at Rs. 66,08,807 ; and in 1906-7 at Rs. 69,33,377. The most 
noteworthy feature of this trade is the gro^vth of the demand for foreign 
cigarettes. The year 1900-1 was that in which the returns of cigarettes 
were made apart from cigars. They were then returned as 1,165,399 lb., 
valued at Rs. 17,03,968 ; while in 1904-5 they were 2,518,659 lb., valued 
at Rs. 35,08,187 ; in 1905-6, 3,119,071 lb., valued at Rs. 44,97,699 ; and 
in 1906-7, 2,912,841 lb., valued at Rs. 45,97,364. On the other hand, if 
an opinion can be formed of a traffic for so limited a period as six years,, 
the imports of cigars would seem to have manifested nothing like the 
interest taken in the cigarettes. In 1900-1 the imports of cigars were 
60,157 lb., valued at Rs. 2,34,209 ; in 1904-5 they were 118,020 lb., valued 
at Rs. 3,75,958 ; in 1905-6, 101,293 lb., valued at Rs. 3,49,136 ; and in 
1906-7, 111,586 lb., valued at Rs. 4,03,330. This state of affairs may be 
a direct consequence of the continuous improvement that for some years, 
past has been maintained in the Indian-made cigar. 

Of the imports of cigarettes in 1900-1 (1,165,399 lb.), 610,980 lb. came 
from the United Kingdom and 362,760 lb. from the United States, while 
887,882 lb. of these imports were taken by Bengal. Of the supply 
for 1906-7 (2,912,841 lb.), 1,818,057 lb. came from the United Kingdom 
and 782,596 lb. from the United States. The supply from the Straits 
Settlements seems to fluctuate very greatly, but for the past two years 
has declined seriously. In 1903-4 the imports came to 177,294 lb., but 
in 1905-6 were 19,228 lb., and in 1906-^7, 15,053 lb. China (Treaty) 
Ports have similarly given indications of a contraction : in 1903-4, 203, IM 
lb. ; in 1905-6, 163,661 lb. ; and in 1906-7, 112,528 lb. Bengal continued 
to hold the supremac}'- as the receiving province, since out of the total 
it took in 1906-7, 1,755,852 lb. ; Burma and Bombay following with 
respectively 438,723 and 309,385 lb. Robertson [T{.e,v. Trade hid.,. 
1904-5, 11) remarks : The cigarette imports have thus in five years 
increased 106 per cent., and the quantity imported last year represents 
840 million cigarettes. The average value per pound was Rs. 1-4-5 
British, Rs. 1-1-2 American, Rs. 6-9-1 Egyptian, and those from the 
East, 15 annas 9 pies, the value per 1,000 being roughly three times 
the value per pound. Noel-Paton {Eev. Trade Ind., 1905-6, 15) shows 
the quantity to have further increased by 23*8 per cent, on that for 
1904-5 : “ The average value per lb. from each of the sources was ; — 
British, Rs. 1-8-10 ; American, Rs. 1-1-6 ; Egyptian, Rs. 6-4-3 ; and 
Eastern 13 annas.” 

Speaking of the modern cigarette trade, J. E. O’Conor {Anglo-Ind. Bev., 
April 1903) observed : Within the last three or four years, however,, 
a singular modification of popular taste has been witnessed, one which 
would hardly have been believed possible in such a country and amongst 
such a people. Some enterprising firms in Europe thought they saw an 
opening in India for the Native consumption of American tobacco in 
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cigarettes in supersession of the (or water-pipe) still commonly 

used by the people. Acting on this idea they imported cigarettes in 
increasing quantity at rates bringing them within the reach of the masses, 
and in a very short time the arrangements made for bringing the cigarettes 
within easy reach of the consumer had a very manifest effect. At the 
present moment the value of the cigarettes imported is about £150,000 a 
year, and-allowing for the proportion of better class cigarettes imported for 
Europeans it is clear that the trade is already extensive. As yet, more- 
over, it is practically confined to a few large towns, and is only beginning. 
To say that it may increase tenfold is to use most moderate language. 
Why should the supply of these things be allowed to come from abroad ? ” 
Oftheoigartrade in 1900-1 (60,157 lb.), 18,295 lb. came from Belgium; 
11,654 lb. from the Philippines ; 7,605 lb. from the Straits Settlements ; 
5,307 lb. from the United Kingdom ; and 4,777 lb. from China — Hong- 
kong. In 1906-7 (111,586 lb.), 38,420 lb. came from Belgium; 28,448 lb. 
from China — Hongkong ; 21,759 lb. from Holland ; 5,650 lb. from the 
United Kingdom ; 2,992 lb. from the Straits Settlements ; and 450 lb. 
from Natal, the supply having greatly decreased. 

NIGELLA SATIVA, Llntu ; Prain, Beng. Plants, 1903, i., 194. 
RANUNCULACEiE. The Small Fennel or Black Cumin, kdldjira, halonji, 
mugrela, Jcarun-sMragam, nalla-jildkra, harijirigi, samon-ne, etc. A native 
of Southern Europe, but extensively cultivated in India for its seeds. 

These contain two kinds of Oil, one dai'k-coloured, fragrant and volatile, 
the other clear, nearly colourless, and of about the consistency of castor oil. 
Medicinally they are regarded as aromatic, carminative, stomachic and 
digestive. By the Natives they are much used in curries, in vinegar (p. HIO), 
and other dishes, and are frequently sprinkled over the surface of bread along 
with sesamum seed. [Of. Pkarmacog. Ind., i., 28-9 ; Agri. Ledg., 1895, No. 10, 
168, 171 ; 1896, No. 28, 271 ; 1899, No. 12, 150 ; Thorpe, Diet. Afpl. Chem., 1899, 
ii., .897 ; Gildenieister and Hoffmann, Volatile Oils, 1900, 352 ; Dutt, Mat. Med. 
Hind., 1900, 102-3. {For the true dumin, see pp. 442-3 ; black Caraway, p. 283.)] 


o 

OILS, OIL-SEEDS, FATS, ETC., AND PERFUMERY.— 

The Oils and Fats may be classified by many sjstems depending 
upon their chemical, physical and industrial properties and uses. Or 
they may be grouped according as they are derived from the animal, 
vegetable or mineral kingdoms. Some are spoken of as fixed, others 
as essential, edible, medicinal, drying, non-drying, etc,, or again as illu- 
minants, lubricants or as suitable for candle-making, soap-making or 
perfumery. Blount and Bloxam {Chem. for Engin.and Manuf,, etc., 1900, 
ii., 223) observe that fats, tallows, waxes, etc., are chemically of the same 
nature as the substances popularly designated oils. They are character- 
ised by their unctuousness, by their insolubility in water, and by their 
solubility in ether, benzene, carbon bisulphide, and by their leaving a 
greasy stain on paioer, which does not disappear by evaporation. Chemi- 
cally they are ethereal salts of fatty acids, the alcohol radicle of the salt 
being glycerine (glyceryl), except in certain waxes where radicles of higher 
alcohols occur. Popularly, however, fats are viewed as distinct from oils, 
but it serves no good purpose to separate them.. . 
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To the Natives of India Oils might be de.scTibed as chieflv of interest 
as articles of diet or as illuminants. They are but rarely employed as 
lubricants. The painting of woodwork is a luxury of the wealthy. With 
the peasant, the ornamentation of the implements of his trade or the 
materials of his pastime are colonred, when coloured at all, on the turning- 
lathe and by means of lac. The dyers and leather- workers, however, all 
use oil, and have done so from the remotest antiquity. One of the most 
important Indian uses of oil, and one comparatively unknown in Europe, 
is the anointment of the person with mustard or rape and a few other 
sweet oils. The use of soap as- a personal detergent cannot be said to be 
more than a luxury, and indeed, to the mass of the people, an unknown 
luxury. Crude soap is, however, largely manufactured and sold in every 
village to be employed by the washermen and dyers. 

Candles were never very extensively used by the Natives of India, but 
the modern demand for kerosene oil and the cheap German lamps, specially 
designed for service with mineral oils, has largely supplanted the candles 
of former times. In fact the great popularity of kerosene and other 
mineral oils, within recent years, has doubtless curtailed the cultivation 
and manufacture of most of the minor oils, more especially those intended 
as illuminants and lubricants. It is a matter of twenty-five to thirty years 
ago, at most, since every European resident in India, and all the wealthier 
Natives, employed either castor or cocoanut oil exclusively for house 
illumination. The subsequent introduction of refined kerosene from 
America drove these completely out of use, and that too within a remark- 
ably short time, just as electricity seems destined to displace kerosene and 
gas. The introduction of less pure though cheaper Russian oil and the 
invention of cheap lamps (already mentioned) may be said to have marked 
the still greater displacement of vegetable illuminating oils. Kerosene 
has, in fact, efiected a revolution in the domestic economy of the people of 
India that is marked by an increasing demand for luxury and convenience, 
one of the many expressions of prosperity that come direct from the 
peasantry. The present article will be made, as far as possible, to exclude 
Petroleum (p. 875), though in some instances this may be impossible (e.f/. 
candles) when the returns do not separate the mineral oils and their 
manufactures from the corresponding vegetable and animal products. 

The following are the chief sources of the vegetable and animal Oils 
and Fats of India, in the sequence of their scientific or trade names : — 

Arachis — the Earth-nut (see pp. 76, 80-3); Bassia — the Mahua 
(p. 120) ; Brassica — Mustard and Rape (pp. 183-6) ; Butter (pp. 475-8) ; 
Camellia — Tea-seed ; Camphor (p. 247) ; Cannabis — Hemp (pp. 256-7) ; 
Carthamus — Safflower (pp. 281-3) ; Cocos — Cocoanut (Kopra) (pp. 
357-60); Dipterocarpus {Eng) (pp. 501-2) ; Fish-oil (pp. 544-5) ; Grarcinia— 
Koknm Butter (p. 553) ; G-hi—Clarified Butter (pp. 478-82) ; Gossypiiim— 
Cotton-seed (pp. 612-3) ; Ouizotia — Niger-seed (p. 625) ; Juglans — Walnut 
(p. 700) ; Lard and Tallow (pp. 701-3) ; linum — Linseed (pp. 725-31) ; 
Moringa — Ben Oil, (p. 784) ; Papaver — Poppy-seed (p. 860) ; Bieinus 
— Castor (p. 922) ; Sesamum — Til or Gingelly (pp. 986-7) ; and Wax 
(Bees’) (pp. 126-7). 

There are many others that of course might be mentioned, but 
the above are representative of the Fats and Oils of commercial 
importance. In passing, reference may be given to Bouiba.c (see 
p. 168) ; C'ochlospermiim Gossypium, DC., the White Silk-cotton Tree 
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(Hooper, Rept. Labor, hid. Mus. (Iiidiist. Sec.), 1906-7, 9) ; llelifnithaa 
mintms, Linn., Siinlio-wer (Hooper, Agri. L^g., 1907, No. 1) ; and to 
Olea easpidata, ]Fa?Z.,tlie Indian Olive, Avliieli in Kohat fruits abundantly 
(Hooper, l.o. 1904-5, 25), In the present article it is proposed to give in 
one place a brief sketch of the oil interests of India collectively (exclusive 
of petroleum and its derivatives). Collective treatment is necessary, not 
only to link together kindred information but to exhibit the returns of 
oils and fats (given in trade statistics as “ Others ”), which by any other 
treatment would be omitted from this work. 

[67. Hurst, Lubricating Oils, Fats, etc., 1896, 115-210; Lawrence, Talley of 
Kashmir, 340; Andes, Vegetable Fats and Oils, 1897, 11-62; Agri. Ledg., 1899, 

No. 12 ; Dunstan, Imp. Inst. Tech. Repts, 1903, 123-45 ; Wright and Mitchell, Oils, 

Fats, Waxes and their Manuf-, 1903 ; ^vocst. Painters’ Colours, Oils and Varnishes, 

1901, 359-95 ; Lewkowitsch, Oils and Fats, Cantor Lect. Soc. Arts, 1904, 795, 809, 

819 ; Journ. Soc. Chem. Indust, (many articles); Oils and Fats in Trap. Agrist,, 
xxvi., 125-6 ; Leather, Mein. Dept. Agri. Ind., 1907, i. (Chem. ser. ), No. 2.] 

POREIQN TRADE IN OIL-SEEDS, OILS, FATS, ETC. 

The ofiiGial returns here discussed may be viewed as separated into two Trade, 
great groups — Imports and Exports, Under each of these sections 
may be formed, such as Fixed and Essential, with sub-sections. Vegetable 
and Animal, and under these again still further groupings, according as 
the substances are raw or manufactured. Taking the first year for which 
fairly complete returns exist (1876-7), then twenty years later (1896-7) 
and the most recent years (1906-7), the following statement may be ac- 
cepted as exhibiting the values of the more interesting transactions in the 
combined traffic : — 

Imports from Foreign Countries. Imports. 


{A) Fixed. 

(a) Vegetable. 

1. Oil-seeds . . 

2. Oils 

1876-7. 

1896-7. 

1905-6. 

1906-7. 

Es. 

1,37,191 

2,41,930 

Es. 

7,06,575 

31,73,292 

Es. 

2,95,548 

14,40,805 

Es. 

3,76,009 

26,33,724 

(6) Animal. 

3. Oils 

4. Butter 

6. Ghi 

6. Tallow 

7. Lard 

8. Wax (excl. Candles) 

10,664 

85,383 

2,76,395 

62,671 

1,48,416 

2;19,761 

2,01,443 

4,28,432 

1,99,157 

7,093 

4,62,361 

3,12,510 

1,79,483 

8,16,705 

59,536 

13,634 

5,70,655 

2,66,636 

2,13,861 

9,14,834 

92,370 

24,875 

(c) Mantjeactuees, 

9. Candles (incl. Paraffui) . . 

10. Soap 

11. Oil and Wax Cloth, etc. 

8,92,918 

3,32,791 

17,620 

10,99,751 

11,70,670 

2,99,150 

8,67,983 

31,90,890 

5,96,666 

7,32,438 

32,28,156 

6,20,305 

{B) Essential. 

12. Oil-seeds . . 

13. Oils 

14. Perfumery 

58,986 

40,363 

4,18,861 

1,44,407 

1,15,661 

2,14,670 

1,22,978 
1,82,501 j 
2,88,954 

1,69,306 

2,03,506 

2,61,299 

GBAN.t) Totals . . 

^^7,24, 179 i 
£181,612 j 

79,79,962 

£531,998 

88,30,554 

£588,703 

1,03,07,974 

£687,198 


It will thus be seen that while for approximately the past thirty 
years the imports have increased threefold, during the past eight or nine 
years they have manifested a tendency to decrease. Prior to 1906-7 the 
liighest year on record was 1901-2, when the total of the above articles came 
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to Rs. 94,66,769 (or £631,118)* The most significant feature of the returns 
is the expansion of the demand for soap, namely from a valuation of Rs 
3,32,791 in 1876-7 to Rs. 31,90,890 in 1905-6 and Rs. 32,28,156 in 1906-7. 
The growth of this traffic has been continuous, notwithstanding the 
fact that within the period dealt with India has made rapid progress as 
a soap -manufacturing country. So also the expansion of the demand 
for the goods treated under Oil and Wax Cloth is certainly remarkable, 
seeing that the textile used for linoleum is jute, which is specially 
manufactured in Calcutta and sent to Europe and America to be 
subjected to its final transformation into the goods which reappear 
under the imports indicated. The decline of the imports of ghi and the 
enhancement of those of butter and tallow are also worthy of note, the 
more so since the consumption of foreign candles has practically remained 
stationary for the past thirty years. 

Exports to Foreign Countries. 

It may now be useful to set forth in a parallel series of quotations the 
exports from India of the Oil-seeds, Oils, and Manufactures therefrom 


(j1) Fixed, 

1876-7. 

1896-7. 

1905-6. 

1906-7. 

{a) Veoetable. 

Rs. 

Rs. 

Rs. 

Rs. 

1. Oil-seeds . . 

6,28,96 873 

7,95,41,000 

10,40,17,449 

12,82,97,037 

2. Oils 

28,54,997 

47,96,437 

53,99,475 

46,77,307 

3. Oil-cake . . 

- 

19,17,673 

(5 1,99, 194 
\ 16,99,186 

f 35, 89, 740 
\ 40,09,381 




(for manure) 

4. Dregs of Oil 

6,70,935 

1,79,515 

— 

— 

(&) Animal, 





5. Oils . . . . 

63,088 

1,691 

6,543 

23,171 

6. Ghi 

3,57,250 

15,00,990 

29,38,771 

22,65,443 

7. Lard 

3,22,825 

67,900 

18,750 

15,747 

8. Tallow 

9. Wax (other than. 

31,234 

95,574 

1,11,255 

80,404 

Candles) 


2.76,190 

7,31,320 

6,96,009 

(c) Manueactitbes. 

10. Soap . . . . 

3,72,059 

64,260 

10,867 

6,688 

(B) Essential. 

11. Oil-seeds .. 

2,94,367 

6,75,801 

20,74,818 

19,20,257 

12. Oils 

1,80,130 

2,32,601 

7,11,318 

8,12,746 

1 3. Perfumery (Musk) 

1,17,256 

19,255 

11,180 

14,500 

,, Others 

1,64,371 

82,795 

1,49,639 

I 1,51,441 

Grand Totals . . 

5,83,25,385 

8,93,51,682 

12,30,79,765 

14,64,59,871 


£3,22 1,692 

£5,956,778 

£8,205,317 

£9,763,991 


Thus in approximately thirty years the exports under the above-men- 
tioned articles have increased from a valuation of 3^- to 9| million 
pounds sterling. But to obtain a full conception of the importance 
• of Indian foreign transactions in oils and oil manufactures, it is 

necessary to add the imports to the exports, when it is seen that the 
Total lutereste, total traffic has expanded from a valuation in 1876-7 of 3J million to 
over 10^ million pounds in 1906-7. 

Oil-seed Traffic. Perhaps the most important feature in these returns is the steady 
progression of the oil-seed traffic, which in 1876-7 stood at a valuation of 
£3,626,458 and in 1904-5 had expanded to £9,499,961, but contracted to 
£6,934,496 in 1905-6, and became £8,553,135 in 1906-7. And when the 
Ootton-seed. details of these exports are looked into it is found that the traffic in cotton- 
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seed has expanded during the past five years from a valuation of £36,999 
in 1900-1 to £410,840 in 1904-5, £681,173 in 1905-6, and £866,043 in 
1906-7. That is to say it has expanded from being utterly insignificant 
until now it holds the second place in quantity and the fourth in value of 
•all the oil-seeds. The bulk of cotton-seed exports go from Bombay to the 
United Kingdom. Although less in value, relatively, the expansion of the 
traffic in oils, in ghi and essential- oil seeds is no less interesting and 
valuable. 

INTERNAL TRADE. 

But splendid though these results are, they show very possibly little 
more than two-thirds of the actual value to the country, the remaining 
third representing the consumption of raw material or of the local manu- 
factures therefrom. But while it is easy enough, from personal accpiaint- 
,ance with the country, to hazard opinions that may be found fairly accurate, 
it is often by no means possible to substantiate such by actual statistical 
returns. . It has been found the only satisfactory course in dealing with 
the above (foreign transactions) to take the declared values at the ports, 
since in some cases the quantities may be in gallons, in others in cwt. or 
in yards. On referring to the official returns of internal trade, as mani- 
fested by the rail-borne traffic, the quantities only are given, and these are 
expressed in cwt. No relation Can, therefore, be worked out between the 
railway goods traffic and the valuations of the exports and imports recorded 
at the customs houses. Still, as they stand, the railway returns are in- 
structive. Some of the more important materials and movements, as 
learned from a study of these returns, may be here briefly reviewed. So 
also, in the same way, a study of the transactions^ by sea coastwise gives 
additional particulars of the inter-provincial exchanges and of local con- 
sumption. These transactions are given in cwt., so that a comparison 
with the railway returns is possible, but not with the foreign transactions 
nor for years later than 1905-6. 

OIL-’ SEEDS.— In the Agricultural Statistics the following are the head- 
ings usually accepted, and under which alone areas of production are 
recorded— Linseed, Til, Eape and Mustard, and Others. In the returns 
of Foreign Trade a more comprehensive series is given, namely Cotton, 
Castor, Earth-nut, Linseed, Mahua {“ Mowa ” or “ Mowra ”), Mustard, 
Poppy, Kape, Til, and Others. Lastly, in the published returns of rail- 
borne traffic we find a third grouping, namely Linseed, Kape and 
Mustard, Til, and All Kinds collectively, the last heading including 
the three separate kinds as well as the Others of Agricultural and 
Trade Statistics. With the exception of linseed and til, no analysis 
of the returns of oil-seeds is possible that would approximately exhibit 
the relations of production to consumption. 

Area. — The majority of the oil-seeds and oil-yielding materials enu- 
merated in the opening paragraphs above are, however, regular agricul- 
tural crops, and accordingly appear in official statistics in some position 
■or other. A few, such as the cocoanut, the mahua, the walnut, etc., are, 
however, trees, and can hardly be classed as regular agricultural crops. 
Another' series afford oil-yielding seeds as a supplementary crop, such, for 
•example, as cotton, hemp, safflower, poppy, tea, etc. The others in 
Agricultural Statistics would, therefore, not include these by-product oils, 
but would consist of the minor oil-seeds proper, such as earth-nut, niger 
and castor. To the areas returned as oil-seeds would, therefore, have to be 
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added some portions of the acreages returned under cotton, hemp, poppy,, 
etc., and an estimate made for the areas of the oil-yielding trees, before a 
full conception could be obtained of the total area of India normally 
concerned in its oil traffic. But taking the statistics of the oil-seeds as 
published, the area devoted to these crops would seem to have expanded 
considerably within the past few years. In 1899-1900 the total came to 
10,327,641 acres in the British Provinces alone, in 1903-4 it had expanded 
to 14,545,966 acres, in 1904-5 stood at 13,518,768 acres, and in 1905-6 
was 12,501,253, with, say, another, million acres in the Native States. 
But to that vast area would, as just explained, have to be added some 
portion of the land devoted to cotton (which for the years 1904-7 has 
averaged 21 million acres), as also the area under all. the other plants 
enumerated above that, like cotton, afford oil-seeds as by-products. 

Of the more important oil-seeds it may be said that til or jinjili {Sesa- 
immi indieum) is the most abundant and most widely cultivated of all. 
It occupied, according to the Agricultural Statistics, over 4 million acres 
in 1904-5, distributed chiefly in Burma, the Central Provinces, Madras 
and Bombay (including Kathiawar and Baroda). Then come rape and 
mustard with almost 3| million acres, mostly in Bengal and the Panjab. 
Lastly, linseed, a good third, with some 3 million acres, very largely in 
Bengal, the United Provinces and the Central Provinces. The final reports 
issued by the Commercial Intelligence Department estimate the areas for 
1906-7 under these crops as follows : — rape and mustard, 4,196,500 acres 
(pure) and 2,210,000 acres (mixed); sesamnm, 3,863,100 (pure) and 
775,000 (mixed) ; linseed, 3,028,200 acres (pure) and 663,000 acres (mixed) ; 
but in the case of sesamnm the area for Burma is not included. Linseed is 
the rent-paying oil-seed crop, only about 6 per cent, of the annual average 
outturn being retained in the country. The other two crops, ^^!! and mus- 
tard and rape, are very much more largely consumed locally, and are accord- 
ingly not so immediately influenced by the fluctuations of the foreign 
markets. But a disturbing element in estimates of area and production 
occurs, as already partially indicated, in the very large export trade in 
cocoanut oil, and in the material (kopra) from which that oil is expressed, 
through the fact that no area of production can be given for these products. 
Moreover, Jcopra (or dried cocoanut kernel) is exported, to some extent at 
least, as an article of food. It is at all events not treated as an oil-seed in 
any of the official returns, though it affords an important oil. 

Traffic, — Turning now to the official publications that furnish infor- 
mation regarding the internal trade, we learn from the returns of rail- 
borne goods that the most important receiving province is ordinarily 
Bengal (an average of over 1,100,000 cwt. for the years 1902-7, drawn 
chiefly from the United Provinces and Calcutta). Next the Panjab, with 
an average of about 1,000,000 cwt. for the same period), depends upon 
the United Provinces almost exclusively for its external supplies, which, 
moreover, are chiefly classed as Other Oil-seeds. Then comes Madras 
with an average of about 400,000 cwt. Lastly, Bombay imported during 
the same period an average of about 400,000 cwt. of oil-seeds of all kinds, 
chiefly from the Nizam’s Territory and Mysore. But the internal transac- 
tions of the provinces (the strictly local trade) is normally only 3.| million 
cwt. (for example, 3,478,180 cwt. in 1904-5 and 3,307,669 cwt. in 1906-6), 
while the receipts of the port towns came in 1904-5 to 30,890,818 cwt., 
in 1905-6 to 18,076,155 cwt., and in 1906-7 to 20,804,457 cwt. This is 
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the supply that meets the foreign, exports. It is drawn of course from the 
provinces, but is consigned direct to the ports, hence does not appear in Provincial 
the inter-provincial transactions, Calcutta and Bombay practically 
divide the traffic between them. Bombay in 1904—5 (the year with the 
largest imports during the past five years) took 13,986,721 cwt., of which 
4 million came from the Central Provinces and Berar, 3-| million from the 
United Provinces, 2J- million from the Presidency of Bombay, 1|- million 
from Kajputana and Central India, and million cwt. from the Nizam’s 
Dominions. 

The traffic with Calcutta, on the other hand, amounted in the same 
year to 11,165,255 cwt., of which 6J millions came from the province of ^ 

Bengal, 4 from the United Provinces, and the balance from the Central 
Provinces, Eajputana and Central India. The figures for 1904-5, however, 
were exceptionally high, and in the succeeding years were respectively — ■ 

Bombay, in 1905-6, 7,289,797 cwt., and in 1906-7, 8,555,004 cwt.; and Bombay. 
Calcutta, 6,228,115 cwt. and 6,420,501 cwt. Of the other port towns 
that participate in the foreign trade in oil-seeds it is hardly necessary to 
go into such details since the amounts are so very much smaller. Karachi, Karachi, 
in 1904-5, drew 2,870,569 cwt. ; in 1905-6, 1,826,105 cwt. ; and in 1906-7, 

2,972,222 cwt. almost entirely from the Panjab, while Madras took in 
1904-5, 2,868,273 cwt, ; in 1905-6, 2,731,138 cwt. ; and in 1906-7, 2,856,730 
cwt. in the same years from its own Presidency and the Nizam’s Territory. 

Turning now to the returns of coastwise trade. The oil-seed traffic coastwise, 
in 1904-5 came to 1,294,166 cwt., valued at Es. 79,23,531 (or £628,235), 
and in 1905-6 to 1,552,904 cwt., valued at Es. 1,12,35,391 (£749,026). The 
most significant feature may be said to be that the chief oil-seed of these 
returns is sesamum (tf^), 431,386 cwt. having been exchanged inter- 
provincially in 1905-6. Of this, Burma took 316,372 cwt., the bulk being Burma, 
derived from Madras. The traffic in castor is also worthy of special 
comment. Of the total 220,419 cwt. exchanged, 143,429 cwt. were taken 
by Bengal, the major portion being derived from Madras. The next most 
important item is the supply of castor drawn by Bombay, which in the 
year in question came to 61,765 cwt. 

OILS.— -It has aheady been pointed out that the Exports in oils have Oils, 
manifested a considerable expansion, namely, in the case of fixed oils, Poreiga Exports, 
from a valuation of £190,333 in 1876-7 to £359,965 in 1905-6, and in 1906-7, 

£311,820 ; and in essential oils from £12,008 in 1876-7 to £47,421 in 1905-6, 
and in 1906-7, £54,183. But by far , the most important vegetable oil 
(exported from India) is that of the cocoanut. The total exports of that Oocoanut, 
oil during the years 1902-7 have ranged from about one to three and a 
quarter million gallons, or, say, a valuation of from 14 to 49 lakhs of rupees 
(£85,952 to £325,439). The supply goes almost exclusively from Madras, 
and is consigned in three nearly equal portions to the United Kingdom, 

Germany and. the United States — the only other coimtry of importance 
being Belgium. The exports of linseed oil go almost entirely from Ben- Linseed. 
gal, and to a very large extent represent Erectly the operations of the 
Gourepur and other oil-mills in the neighboinrhood of Calcutta. The 
exports are consigned chiefiy to Australia and New Zealand (see p. 731). 

The internal traffic in oils (as manifested by the rail-borne transactions) 
is also interesting. Excluding kerosene, the, total exports in 1906-7 came 
to 1,712,165 cwt. The most important ,.js mustard and rape (726,506 cwt,), 
followed by “others” (638,489 cwt.) theh by cocoanut (199,272 cwt.) 
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and by castor (147,898 cwt.). Of the traffic in mustard and rape the most 
significant feature may be said to be the large exports to Eastern Bengal 
and Assam and to Bengal proper from Calcutta. This is the direct mani- 
festation of the oil-mills within the city, which in the year in question drew 
2,363,389 cwt. of mustard and rape seed chiefly from the United Provinces 
to be used up in the manufacture of oil. The most significant feature of 
the coastwise transactions is the very large trade done in cocoanut 
oil. The total traffic coastwise in 1904-5 came to 8,730,737 gallons, 
valued at Rs. 1,25,84,419 (£838,961). Of that amount fully half was cocoa- 
nut exported from Madras into Bombay and Bengal (each taking approxi- 
mately 2 million gallons), and Burma 770,000 gallons. So in 1905-6, the 
total traffic was 10,008,074 gallons, valued at Rs. 1,53,73,114, the exports 
of cocoanut being 4,612,490 gallons, valued at Rs. 70,62,430. 

OIL’- CAKE (Poonac). — Incidental reference has been made to the 
objection to exporting oil-seed, instead of expressing the oil in this country 
and retaining the cake. But it may be contended that the present traffic 
is perhaps not quite so unsatisfactory as it might at first sight be supposed. 
In the present state of Indian agriculture oil-cake is less in demand than 
in Europe, and accordingly it may be more profitable to export the seed 
than were the oil expressed and dependence placed on the Indian markets 
for the disposal of the cake. As against that contention it may be urged 
that the surplus cake might be exported as a regular commercial article. 
India is at present, in fact, doing a fairly large trade in exporting oil-cake. 
In 1877-8 these exports were valued at Rs. 4,30,399 ; in 1901-2 at Rs. 
29,84,230 ; in 1902-3, Rs. 34,22,616 ; in 1903-4, Rs. 39,18,460 ; in 1904-5, 
Rs. 43,08,621 ; in 1905-6, Rs. 51,99,194 ; and in 1906-7, Rs. 35,89,740. 
In 1905-6 a new item, consisting of oil-cake for manure, valued at Rs. 
16,99,186, appeared, and in 1906-7 this became Rs. 40,09,381. [Cf. Mollison, 
1899, No. 12.] 

The present traffic in oil-cake is comparatively unimportant. The 
total amount carried by the railways came to 1,864415 cwt. in 1904-5 ; 
2,182,405 cwt. in 1905-6; and 2,008,579 cwt. in 1906-7. Calcutta and 
Madras (the seats of the oil industry of India) are necessarily most concerned 
in the exports. Calcutta supplied 810,158 cwt., and Madras 637,946 cwt. 
The Calcutta supply went chiefly to the province of Bengal, and the 
Madras to its own ^ port towns. The exports coastwise were in 1904-5 
returned at 220,000 cwt. and in 1905-6, 112,005 cwt., the bulk being 
consigned from Madras to Bombay. 

Oil-mills. — The fact that India exports so large a quantity of oil- 
seeds and again imports a considerable amount of vegetable oils, has often 
been commented on as one of the directions of future reform. The loss 
to India through this circumstance may be said to be twofold : — (a) the 
loss of lucrative employment ; (6) the loss of oil-cake that should more 
largely than at present be retained in India. Still it cannot be said that 
no progress has been made by India. In 1895 there were 163 oil-mills 
that gave employment to 3,368 persons, and in 1900 these had expanded 
to 212 mills and 5,084 employees. Recently the data of official returns 
have been changed ; only miUs that employ 26 or more persons are re- 
corded. This has had the result of making a serious reduction in the 
number of oil-mills supposed to be at work. In 1903 there were by the 
new system 109 mills, 11 being worked by steam, with the total 
number of persons employed 4,985; and in 1904, 112 mills and 5,200 
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persons. Tlie suburbs of Calcutta literally teem with private castor-oil 
mills. As manifesting their importance, it may be erplained that while 
Calcutta exports a large amount of castor oil, practically no castor-seed 
leaves Bengal to foreign countries. Exports of castor-oil seed are made 
mainly from Bombay. 

A detailed enumeration of the oil-mills of India would dispel the errone- 
ous opinion that India is doing nothing in the direction of meeting its home 
markets for oils. A distinct advance has been made and is being main- 
tained in every corner of the Empire. 

CANDLE AND SOAP MAKING. — These are modern industries that 
are rapidly becoming of considerable importance. A striking evidence of 
the prosperity of the Burma candle trade may be had from the existence 
of an export trade in candles. 

Candle-making in India. — Except in the new industry of manufacture 
of candles from the mineral wax and paraffin that has recently assumed 
considerable proportions both in Rangoon and Calcutta, India cannot be 
said to possess candle works of any great importance. Here and there 
all over the country the batti-saz still plies his craft of “ tallow dip ” making, 
but very few of these workers form candles by moulding. In Lahore and 
Bombay, candles are crudely moulded, and from time immemorial the art 
of rolling wax candles has been Icnown and practised. One or two soap 
works have given attention to candle-making, but, as a rule, they employ 
mineral wax, and their candles have accordingly to be considered along 
with petroleum. (See Lime, p. 712.) 

While India, as a whole, is very far behind other countries in the pro- 
duction of candles, the demand for these articles is very considerable. Indian 
Imposts : — The United Kingdom and Belgium are the sources of supply, 
and the provinces that receive these are, in sequence of demand— first 
Madras, next Bombay, then Bengal, and lastly Burma. The imports have 
fluctuated between 8 and 121akhs of rupees in value each year during the past 
twenty-five to thirty years. It may be here added that Burma has, however, 
begun recently to export candles, and these are of course entirely mineral. 
The Exports were in 1900-1 valued at Rs. 15,157 ; in 1901-2, at Rs. 49,703 ; 
in 1902-3, at Rs. 4,41,863 ; in 1903-4, at Rs. 9,05,521 ; in 1904-5, at 
Rs. 9,48,156 ; in 1905-6 at Rs. 16,53,646 (in which year the share of Burma 
was Rs. 16,37,756) ; and in 1906-7, Rs. 14,20,943. This traffic is mainly 
with China, the Straits Settlements, Ceylon, Australia and New Zealand, 
and is thus a new feature of India’s manufacturing enterprise. (See Cocos, 
p. 359 ; Rhus, p. 914.) 

Soap. — ^As already observed, to the Natives of India as a whole, soap is 
not of much importance, and soap substitutes (natural earths or vegetable 
materials), as a rule, take its place. Still, the art of soap-making has been 
known and practised from a remote antiquity, the impure article produced 
being used by the washermen and dyers. Trade statistics show, however, 
that India’s demands on foreign countries for soap are very considerable 
and yearly expanding. In 1876-7 the Imports were valued at Rs. 3,32,791 ; 
in 1901-2 at Rs, 17,61,427, or an annual average expansion of 17 per 
cent. ; in 1902-3 a still greater expansion, the imports having been then 
valued at Rs. 22,67,801 ; in 1903-4 they became Rs. 26,56,673 ; in 1904-5, 
Rs. 27,23,705 ; in 1905-6, Rs. 31,90,890 ; and in 1906-7, Rs. 32,28,156. 
Almost one-half the total imports are, as a rule, taken by Bombay, one- 
quarter by Bengal, and of the remaining -quarter about one-half goes to 
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Barma. At the same time India exports soap, though the traffic is not 
extensive nor very prosperous. [0/, A. Watt, Art of Soaf -Malang, 1901 ; 
see also iEgle Mamelos {p, 27) ; Agave (p. 35) ; Alkalis (p. 49) ; Cinna- 
momnm (p. 313) ; Cocos nncifera (p. 359) ; Fish (p. 647) ; Pimis (p. 890) ; 
Eosa (p. 926) ; Sesamum (p. 986).] 

ESSENTIAL OILS AND PERPUMBRY.-~Th.is classification is con- 
venient rather than logical. The separation between perfumes, cosmetics 
and condiments is often extremely difficult and even sometimes undesir- 
able. Though most of the articles indicated may yield oils chemically, 
they are often used without having their oils extracted from them, just as 
sesamura seeds are eaten in certain Native sweetmeats, where they serve a 
purpose similar to the raisins and caraways in European cakes. 

The Imports of essential oils, essential seeds and of perfumery are of 
far less consequence than the esports. In 1901-2 the combined imports 
were valued at Rs. 5,11,456 ; in 1902-3 at Rs. 4,96,622 ; in 1903-4 at 
Rs. 6,66,617 ; in 1904-5 at Rs. 5,88,633 ; in 1905-6 at Rs. 5,94,433 ; 
and in 1906-7, Rs. 6,34,111. The Exports were valued in 1901-2 at 
Rs. 22,44,404 ; in 1902-3 at Rs. 20,66,970 ; in 1903-4 at Rs. 20,71,940 ; 
in 1904-5 at Rs. 23,50,386 ; in 1905-6 at Rs. 29,46,855 ; and in 1906-7, 
Rs. 28,98,944. It is interesting also to observe that the exports of essential 
seeds have been steadily improving for some years. In 1876-7 they stood 
at Rs. 29,437 ; in 1901-2 at Rs. 14,68,241 ; in 1902-3 at Rs. 11,83,190 ; 
in 1903-4 at Rs. 12,32,950 ; in 1904-5 at Rs. 16,09,137 ; in 1905-6 at 
Rs. 20,74,818 ; and in 1906-7 at Rs. 19,20,267. The chief seeds exported 
under this heading are Caraway (p. 284) ; Ajwaii (p. 285) ; Coriander 
(p. 427) ; Cumin (p. 443) ; Fennel (p. 552) ; Niger {Nigella, p. 811) ; Aniseed 
{Pim'pinella, p. 887) ; Fenugreek {TrigoneUa, p. 1081) ; and the like. 

Perfumery is one of the most ahcient and honourable of Indian 
crafts, and one which attains greatest importance at the present day in 
Northern India. It is perhaps hardly necessary to go further back than 
to the Ain-i-Ahhari (Blochmann, transl, 73-89, etc.), where we read that 
the great Emperor encouraged and fostered the art of preparation of per- 
fumes and scented oils. This gives the suggestion of the two methods of 
separating perfumes having been known from very ancient times, namely 
enfleurage and distillation. One of the earliest and most instructive 
accounts of the former, as far as India is concerned, was written by Dr. 
Jackson of Ghazipur, in a letter to the editor of the Asiatic Journal of 
Calcutta for June 1839 (in Edinb. New Phil. Journ., 1840, xxix., 198-9). 
The following describes the method pursued in the preparation of jasmine. 
“ The Natives never make use of distillation, but extract the essence by 
causing it to be absorbed by some of the purest oleaginous seeds, and then 
expressing these in a common mill, when the oil given out has all the 
scent of the flower which has been made use of.” Dr. Jackson gives 
particulars of the operation — flayers of sesamum seed (see p. 986) “ wetted ” 
in water alternating with layers of jasmine flowers are covered over with 
a cloth and left for twelve to eighteen hours. It may be added that, 
according to modern European experience, jasmine is one of the perfume- 
yielding products that must he treated by enfleurage, as it does not yield 
its perfume in water-distiUation. 

Turning now to the distillation process, Hoey {Monog. Trade and Manuf. 
N. Ind.^ 107-8) gives an interesting account of the gandhi or itarfarosh and 
his art and trade. He buys flowers from the malis (gardeners) and manu- 
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factures Ironi these, by distillation, their respective perfumes. Into the sandai-wood. 
still is placed the zdyyiin or rndwa o£ all itar, viz. sandal itdr, manufactured 
at Kanauj. The flowers are thrown into the cauldron on the fire and 
their perfume comes ofl in steam and passes through the worm into the 
copper hha’plid, and there combines with the sandal itar. On cooling, the Attar oisoses. 
perfume is separated from the water by skimming the surface. In some 
localities, in place of sandal, lemon- grass is used as an adjunct, especially 
in the production of attar of roses. 

Jaunpore and Ghazipur might be described as the chief manufacturing chief Perfumes, 
localities, Delhi, Amritsar and Lahore the distributing centres, and 
Bombay the emporium of foreign transactions. The following are some 
of the more important ingredients and materials in Indian perfumery - 
Cassie {Acacia I'arnesiana, p. 14) ; Bael {JEgle Marmelos,-^. 27) ; Galangal 
(p. 60) ; Himalayan Dhup (Jurinea) ; Altingia (p. 61) ; Aquilaria (p. 72) ; 

Arachis (p. 82) ; Cinnamomum (pp. 315-6) ; Citrus (p. 327) ; Lemon, Eusa, 

Citron ella Oils, etc. (pp. 451-62) ; Jasminum {motiya, juhi, and cliam- 
beli) ; Miehelia (champa) ; Mimusops {maulsari) ; Lawsonia {henna, p. 707) ; 

Ilang-ilang {Gananga) • Keura {Pandanus, pp. 188, 777) ; Musk (p. 786) ; 
the Spikenard (p. 792) ; Patchouli {Pogostemon, p. 904) ; Bose Attar 
(p, 926) ; Sandal-wood (p. 977) ; Kut (p. 980) ; Sesamum (p. 986) ; Vetiveria 
(p. 1106). \Cf. Sawer, Odorography, 1892 ; Sdent. American, Oycl. Receipts, 

1899, 383-5 ; Gildemeister and Hoffmann, Volatile Oils, 1900 ; Hooper, 

The Perfumes of the Moghuls, in Calc. Rev,, Oct. 1904.] 

OLDENLANDIA UMBBLLATA, Zinn. ; FlBr.Ind., iii., 66; 

Prain, Bengf. Pilawis,!., 559; Cooke, jPi. Pres. Bomb., 1903, i., 590; EuBiAOEiB. 

Ohay-root or Indian Madder, chirval, surbuli, Jcalhenyoh, saya, etc. A Chay-root. 
common biennial, met with from Orissa and Bengal southward to Ceylon, 
also in North Burma. 

The root-bark, with alum as a mordant, gives a beautiful red Dye, formerly i>ye. 
much employed ia Madras for dyeing handkerchiefs (the bandana handkerchiefs 
formerly famed). Though met with in Bengal, it is not used for dyeing in that 
province. It is somewhat extensively cultivated in sandy situations on the Cultivated, 
Coromandel Coast, as at Neliore and Masulipatam. Previous to sowing, the land 
is manured, generally by penning cattle or sheep, and thereafter thoroughly 
ploughed. The seeds are sown in August, on the ground having been well Seasons, 
moistened. After sowing it is again watered, and the process repeated three 
times daily till the young shoots appear, when water need then be given Irrigation, 
less frequently. Cow-dung should be mixed with the water once a day for / 

the first fifteen days. Extensive watering is the chief feature of the culti- 
vation, but weeding has also to be constantly performed. The expense of 
cultivating an acre is naturally heavy (estimated at Rs. 28-7a.) compared with 
the returns. 

Only the bark of the root contains the dye. The Natives consider the roots Root-bark, 
of the wild plant best, and prefer to make their collections at the end of the 
second year’s growth. In dyeing, the Hindus use an aqueous solution of the 
colouring matter, obtained by pounding the root in water. The fabric is steeped 
several times in this solution, then boiled for two hours in a similar solution and 
finally washed with clean water and dried. VarioTis attempts have been made 
to introduce the dye into Europe, but these have been unsuccessful, due prob- 
ably to the fact that the root rapidly deteriorates when stored in damp situations. Deterioration. 
The tinctorial properties of the dye-stuff' have’ been investigated by Hummel 
and Perkin. [Cf. Alexander Hamilton, New Ace. E. Indi, 1727, i., 370 ; Milburn, 

Or. Comm., 1813, i„ 277 ; Heyne, Tracts ow Jwd., 1814; 209; Pharmacog. Ind., 

1891, ii., 199 ; Hummel and Perkin, in Proo, Ohem. Soo., 1893, 201 ; 1895, 150; 

Holder, Monog. Dyes and Dyeing, Madrota;, 18M, ' 2 ;■ Imp, Inst, Tech. Ttepis., 

1 903, 207-9 ; Joret, Les PI. dans L’AriUq,, etc,, 1904, ii., 349.] . . ■ _ , 
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OPERCHLINA TXJRPETHUM, 3Xmiso ; Train, Beng. Plants, 
1903, ii., 731; Oooke, FI. Pres. Bomh., 1906, ii., pt. ii., MO ; Ipomm 
Turpeihum, FI. Br. Ind., iv., 212 ; Talbot, List Trees, etc., 1902, 251 ; 
B.ec. Bot. Surv. Ind., 1904, iii., 81. Convolvulaoe^. Turpetb Boot or 
Indian Jalap, nisoth, teori, tohri, chita bdnsa, nisottar, tiJcuri, shivadai, etc. 
Found throughout India, ascending the hills to altitudes of 3,000 feet ; 
occasionally cultivated as an ornamental plant. 

The root (also root-bark), known as trivrit, has been nsed as a purgative, 
by Native practitioners, from time immemorial. Varthema (Travels,’ ISlf/, 
(ed. Hakl. Soc.), 106-7) mention.s it by the name of turbidi among the spices 
of Cambay, and Garcia de Orta (1563, Coll., liv. ; also in Ball, Proc. Roy. 
Ir. Acad., 1889-91, 3rd ser., i., 677) gives an account of the plant and the 
uses made of it. Two varieties have been described by most writers, sveta 
or white, and krishna or black. The white is preferred, as the black is con- 
sidered too drastic. As sold in the bazars, Turpeth consists of the root and 
stem of the plant cut into portions of about one-half to two inches in length. 
The market rate is about | to 1 anna per lb. [Of. Forster, PI. Esc., 1786, 77 ; 
Milburn, Or. Comm., 1813, i., 293 ; Paulua JEgineta (Adams, Comment.), 1847, 

111., 445-6 ; Pharmacog. Ind., 1891, ii., 527-30 ; Dutt, Mat. Med. Hind., 
1900, 203-4.] 

OPUNTIA, Mill. ; FI. Br. Ind., ii., 657 ; Gamble, Man. Ind. Timbs., 

1902, 382-3 ; Talbot, List Trees, ete., 1902, 180 ; Prain, Beng. Plants, 1903, 

1., 531 ; Cactejs. Several species have been introduced into India and 
are now quite naturalised. In many portions of the hotter regions, such 
as in Madras, Bengal, the United Provinces and the Panjdb, they have 
overrun immense tracts of country, and their eradication has in some cases 
become a serious problem. For their connection with the Cochineal 
insect, see Cocoos cacti (p. 348). 

0. Dillenli, Haw, The Prickly Pear, ndg-phand, pheni-mama, samar, zhor- 
"haiheylo, ndga-dali, chappal, aha adung, lit wa, etc. This is the only species 
described in the Flora of British India. It is indigenous in America, but natural- 
ised all over India from Bengal and Madras to the Panjab, and found on the 
Himalaya up to 5,000 feet in altitude. The fruit is edible, and can be employed 
in tho distillation of alcohol. The jointed, juicy, leaf-like stems, when deprived of 
their spines, have generally been considered a useful Catxlh Food, especially 
in times of famine. Mr. P. B. Mehta, however, in a report on prickly-pear feeding 
experiments carried on at the Poona and Surat Farms, gives a poor estimate of 
its feeding value. He states that the experiments conclusively prove that the 
prickly pear has hardly any value as a cattle food, A sample analysed by 
Leather gave the following result water, 16’96 per cent.; organic matter, 
60*64 ; ash, 22*40. Hooper furnishes the following composition of the fruit from 
Nellore examined by him .* — carbohydrates 41*89 ; fibre 32*00 ; albuminoids 6-25; 
fat 3*63; water 5*67; and ash 10*56; (Rept. Labor. Ind. Mua. (Indust. Sec,), 
1904-5, 30). 

In India the plant is much used to form hedges about fields and for fences 
round homesteads. Gamble states that the chief interest in to the 

Forest Officer, has been in the hope that it would assist in the reproduction of 
forest trees, by protecting the young seedlings from cattle. A coarse Fibbe 
can be obtained from it, which might prove useful as a paper material. [Gf. 
Mason, Burma and its People (ed, Theobald), 1883, ii., 441 ; De Candolle, Orig. 
Cult. Plants, 1884, 274 ; Asa Gfay, Scient. Papers, 1889, i., 312 ; Kew Bull., 1888, 
166-73; Pharmacog. Ind., 1890, ii., 99; The Scrub Exterminator, Agri. Dept. 
Madras Bull., 1891, 23 ; Voelcker, Improv. Ind. Agri., 1893, 193-4 ; Bourne, 
Rept. on Destruct. of Prickly Pear by Cochineal Insect, Offio. Govt, of Madras 
Rev., Aug, 6, 1897 ; Dodge, Useful Fibre Plants of the World, 1897, 253 ; Maiden, 
Study of Prickly Pears Naiurcdised in New S. Wales, Dept. Agri. Sydney, Miac., 
1898, 253 ; Woodrow, Oard. in Ind,, 1899, 336-7 ; Mehta, Prickly Pear and 
Aloe as Cattle Fodder during Scarcity, in Dept. Land Reo. and Agri. Bomb. Bull., 

1903, No. 22.] 


SPECIES AND VABIETIES 

'*^ORY'ZA, ; FI. Br. Ind.y Vii., 92-4; MattEiolus, Comm, on 

Dioscorides, 1565, i., 401-3, and t. ; Rumphius, Herb. Amb., v., 196- 
201 ; Duthie and Fuller, Field and Qardm Crops, 1882, i., 15-20, t, iv. ; 
Dutliie, Fodd. Grass. N. Ind., 1888, 20 ; Lisboa, Bomb. Grass., 1896, 
37-8 ; Henze, Les PI. Aliment, des Pays Ghavds, 1899, 14-116 ; Sender, 
Prop. Agrilc., 1903, iii., 1-48 ; Prain, Beng. Plants, 1903, ii., 1184 ; 

OrRAMINEiE. 

While botanical writers have described some twenty species of the 
genus Bentbam and Hooker (Gen. PI., iii., pt. ii., 1117) say that 

scarcely fivc^f these can be easily distinguished and even these are very 
generally viewed as varieties of but one specieSj O, sativa, Idnn . The 
chief forms are met with in the East Indies, th^gh some are indigenous 
to Australia and most have been widelv cultivated from ancient times in 
t he warmer regions^ both hemispheres " — ~ 

Species and Varieties. — ^There may be said to be four fairly easily 
recognised forms o f in India : — 

Oryza coarctata, RoPblf^lTThd., ii., 206 ; 0, triticoides, Griffiths , Notulce FI. 
Asiat., 1851, pt. iii,, 8 ; Jeon., t. 142 ; Praia, l.c . ; FI. Br. Ind., vii,, 93. It is 
known as nanoi fIndus_vaUevk natsaha (ia Burma) ; manihlal (the plant), and 
harirdhan (the grain) in Patuakhali7"15acca. 

In this grass the margins of the leaves are spinose-serrate. It frequents the 
margins of rivers and is essentially an aquatic plant. Griffith had grave doubts 
as to the propriety of treating it as a species of Oiryxa, and suggested the genus 
soieropHyiittnt, Boxburgh gives the delta of the Ganges as its habitat, and 
says it was first discovered there by Buchanan-Hamilton in 1796.^ He then 
adds that he had failed to find that the plant was put to any economic use or 
to discover an Asiatic name for it. 

In 1895 Mr. J. E. O’Conor (at that time Director-General of Statistics) pro- 
posed to have all the articles of official returns that appeared under “ Others 
investigated. He undertook to have specimens sent to me for determination. 
Almost the first, xmder edible substances, that came to hand was a cereal from 
Karachi. VThis was stated to be a wild grain collected froni the swampy margins 
of the Indus and carried all over India to be eaten by the Hindus during certain 
ceremonial occasions. At first sight it looked like a form of wheat, but Sir George 
King and Lieut. -Col. D. Prain, who kindly examined it with me, suggested that it 
most probably would prave a form of rice. Botanical specimens came to hand 
in June 1895, and were at once seen ¥o be^tfie long-lost specie s o. courctt itM, Roxb., 
which, because of its resemblance to wheat, had also been eallei 
Through subsequent investigations this interesting plant was found prevalent i 
in the Indus valley ; nowhere in the river basins of South India ; occasional in’i 
the Sundribans (Saugor Island) and the lower Gangetic basin ; and common ; 
near Khaton and Moulmein in Burma. It seems probable, however, that the i 
resemblance of the grass to wheat may have originated the belief that wheat 
was indigenous to the Indus basin. Thus, for example, De Candolle [Orig, 
Cult. Plants, 356) while discussing the origin of wheat, observes that “ Strabo (ed. 
1707, ii., 1017), born 60 B.o., says that, according to Aristobulus, a grain very 
similar to wheat grew wild upon the banks of the Indus on the 25th parallel of 
latitude.” And it is certainly remarkable that until the discoveries briefly 
narrated above, the wild rice of the Indus shouM have remained unknown to the 
botanical world while it was actually being traded in all over India. 

Samples of the nanoi rice were sent to Church (Food-Grains of India, suppl., 
1907, 5) for chemical examination, and the result showed that it is by no means 
an unwholesome article of food, though the edible portion, relatively to the husk 
and fibre, is exceptionally low. The nutrient tatio was found to be 1 : 7'6, while 
the nutrient value worked out at 84’9 

0. granulata, Neea, A species found on dry soils at altitudes up to 3,000 
feet. Specimens have been collected from Sikkim, Assam, Burma, Bengal 
(Parisnath and BAjmahal hills), Malabar and Courtallum. It is perennial with 
almost woody root-stock and thin, round, firm, branching stems. The surface 
of the inner glume, though glabrous, is rendeted #oolly-looking through the 
presence of irregular roundish granulations, ■ ' ’ 
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0. latlfolia, Oesv.i Journ, Bot., \%\Z, L, 77 ; O. offticinalis. Wall. A tall, 
sparsely branched species with very broad multi-nerved leaves and prof use (almost 
umbellately) branched panicles ; surface of inner glume composed of parallel 
bands of squarish corrugations. The area of distribution, from the records of its 
collection, may be given as from Sikkim and the Khasia bills, Assam (Gowhatty), 
to Burma (Pegxi and Arakan). It is in Akyab known as daung-sdba, and in 
Mevgai OB nataaba. 

O, sativa, Linn. The Cultivated Rice, dhan, chdml, uri, sdthi, 
munji, sJiali, garri, ddngar, hJiatta, tdndula, arisM, nellu, biyam, ahki, saha, 
etc. Cultivated throughout India, but often met with also wild (or at all 
events feral) wherever marshy land occurs in tropical regions. The chief 
area of the Indian wild forms may be given as from Madras and Orissa to 
Bengal, Chittagong, Arakan and Cochin-China. Roxburgh was so satisfied 
that the wild stock was the parent of the cultivated that he described 
it alone, and gave only a few of the chief features of the cultivated forms 
known to him. Though the task of separating the wild and cultivated 
states into varieties or races is by no means easy, the wild forms examined 
by me may he here briefly indicated 

Var. a TUfipogon. This seems to correspond to the plant of that name 
described by Griffith. No specimen of Griffith’s plant is known to exist, but it 
is probably the source of the red-coloured rices of India. 

Var. /S fatua ; Brain, Beng. Plants, ii., 1184. This is apparently the plant that I 
distinguished in the Dictionary as hengniennift. Under this come by far the 
major portion of the submerged rices. It is the type most commonly spoken of, 
moreover, as “ Wild Bice,” being found on the margins of tanks ijhils) or fre- 
.quently deeply submerged fields in Bengal, Madras and Burma. Its most general 
name is uri or jhara, but from Madras have come samples under the names 
nirvari ov nivaru, and froni Burma daung-saba, daik-saba, nat-saba and pago- 
shwe-hmat, names often also given to O. laUfoiia. Wild rice is met with both 
bearded and beardless, as also red, white or almost black in colour. In fact, 
the grains of the wild and cultivated plants cannot be distinguished except per- 
haps by the cultivators, who in this matter seem to possess an intuitive Imow- 
ledge. 0. B. Clarke said, “ I do not know how, in the young state, the cultivator 
tells the uri from the aman. I cannot.” 

Var. 7 plena. This is given by Brain to include the “Double Bices.” A. 
cultivated rice exists in Chittagong with from 2 to 7 ovaries. 

Var. 5 abuensis. Probably the most temperate form of wild o. sntiva as yet 
collected. It is a much smaller plant than the prevalent wild form (/3), and may 
be the source of many of the best qualities of awnless chotan dman or rowa rices 
of Bengal and of the superior qualities of Upper India, Madras and the hills 
generally. This is probably the plant of which there was a good deal written 
some short time ago under the name of “ Hill Bice.” 

The names thus suggested for the above four forms of wild o. sativa are purely 
provisional, since the classification, by no means provides a place for all the 
distinctive forms of the cultivated plant. Boxburgh adopted what is perhaps 
the most convenient classification of the latter, viz. a system based on their 
peculiarities of cultivation, the early and the late rices. He specialises sixteen 
forms. The late rices are the “ great crop.” Of these, he mentions eight all of 
which are awnless and afford, \5ien cleaned, white grains. Of early rices, four 
are awned and yield red or coloured grains ; one is awned but yields a white 
grain, while three are awnless and afford white grains. Of the late rices, foiur 
have colom’ed and four white, husks ; of the early, six have coloured husks, two 
are white or pale. The general conclusion to be drawn from an analysis of 
Boxburgh’s cultivated rices shows that the profession in value is from the 
awned to the awnless forms, and from the coloured to the colourless. 

History. — ^Writers are agreed that the earliest mention of rice cultivation is 
connected with China, wfiere, according to Stanislas Julien, a ceremony was 
established in 2800 B.c. by Emperor Chin-nung, in which the sowing of five kinds 
of grain, one being rioe, is the chief observance. This, together with the well- 
known adaptability of large portions of China to rice cultivation, led De Candolle 
to presume the plant may have been a native of that country. He does not, 
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however, restrict its wild habitat to China, but admits it has been found both in. china. 

India and Australia under such conditions as to allow of little doubt that it is 
native to these countries as well. De Candolle simply affirms that rice cultivation 
in India, though subsequent to that of China, has been a valued crop since the India, 
classic period. It is pointed out in the Dietionary that in spite of the tempta- 
tion to derive the Arabic . (aZ-ru^z, aragz, wriiza, this, etc.), Greek {5p\i^a) and 
European names {rice, riso, Hz, etc.) from the Tamil ariai, modern philologists are 
agreed that they cannot be so derived, but come firona the old Persian word 
virinzi or virinza, the modern equivalent of which is hirinj. Sir C. J. Lyall Sanskrit Ifamo. 
states {D.E.P., l.c. 518) that mVinzi is exactly the equivalent we should expect 
of the Sanslcrit word for rice, vriM, and the names point to the time when the two 
branches of 'the Aryan race dwelt together and developed the respective peeuli- 
arities of their languages from a common or original tongue. The Persians did Persia, 
not borrow the cultivation of rice from the Indians ; the plant existed in the 
region where the two races dwelt together before their respective migrations. In 
other words, there is no evidence to show that its cultivation in Southern Asia 
was not so ancient as to have allowed of its diffusion into the Aryan home at a 
period prior to the division of that branch of the human family. The chief ob- 
jection to this hypothesis, viz. the absence of any pointed allusion to so valuable 
a plant in the earliest Vedas, is not serious, since a pastoral people, like the early 
Aryan invaders, may not have appreciated its importance till they settled down 
and took to agricultural pursuits. Perhaps the oldest actual samples of rice are Oldest Samples, 
those collected by Stein at Kara-dong {Ancient Khotan, 1907, 448). These would 
appear to have been engulfed by sand about the close of the 8th century. Then, 
approximately in the same part of Eastern Turkestan, was found The Bower 
Manuscript (Hoernle, transl., 123-4), believed to date from about the 6th 
century. In that work frequent mention is made of “ fried paddy” in the pro- 
duction of a drug used in the cure of coughs. 

It may be repeated, however, that the chief wild habitat of the plant "Wild Habitat. , 
to-day is roughly from Southern India to Cochin-China — we have no record 
of its existence as a wild plant in Turkestan or anywhere in Central Asia. 

But in passing, it may be added that the habitat of the wild plant in India 
coincides with the region through which the Dravidian invaders passed till they 
culminated in the Tamil civilisation. Cultivation appears, in fact, to have 
spread eastwards to China perhaps three thousand years before the Christian era, 
and, at perhaps a slightly more recent date, westwards and northwards through- 
out India to Persia, Central Asia, Arabia, and ultimately to Egypt and Europe. 

An early record of the exports of rice from India is the passage in the Erythraean Sxijorted from 
■ Sea (ed. McCrindle, 113). This may be put at 60 a.d., and refers to Gujarat. [Gf. India. 

Ace. Ind. and China by Mdh. Trav. in 9th Cent. (Renaudot, transl.), 1733, 13 ; 

Vertomannus, Travels, 1603, in Hahl. Voy., iv., 1811, 677 ; Ain-i~Akbari, 1690, 

(Jarrett, transl), ii,, 121, 360; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. Soe.), 1, 

326-7, etc. ; Jahangir, ilfemoira (Price, transl), 1829, 98 ; Mandelslo, Foy. J?. Ind., 
in OJearius, Hist. Muscovy, etc,, 1662, 62, 86 ; Fryer, A7ew Aca. E. Ind. and Pers., 

1675, 119; Tavernier, Travels (ed. Ball), 1676, L, 282, 391, etc. ; Herbert, 

Travels, 1677, 310 and t. ; Alexander Hamilton, New Acc, E. Ind., 1688-1723, 
i., 161 ; Ovington, Voy. to Suratt, 1689, 397 ; Symes, Emb. to Ava, 1800, ii., 307 ; 

Turner, Emb, to Thibet, 1800, 24-6 ; Joret, Lea PI. dans UAnfiq., etc., 1904, ii,, 

242-314.] 

PR,OPBRTIBS AND USBS . — ^The grain of rice is one of the chief articles of 
human food throughout India, 'vrhile in many parts {e.g. Manipur) it was in 1882 
one of the chief foods given to horses and even to cattle, and throughout India the 
straw of the better quahties is invariably collected, cut into small pieces and 
given to cattle, along with several flavouring liquid preparations, oil-cake or 
grain, designated the currie stufe. The chaff and waste obtained in winnowing 
and husking also constitute important articles of human and cattle Food. But j-ood and 
husking is a troublesome process. In India a large part of the rice sold in shops Podder. 
and exported to Europe as an artible of human fopd has been prepared by being 
first half boiled, then dried in the sun, and finally husked by the ordinary pestle 
and mortar. Such rice is, in trade, termed, "par-boiled.” Husking withoiit 
boiling is a tedious process when done by handl. , Jji Yarkand there is a mechani- 
cal contrivance for husking rice m which water is the motive power. In the Husking, 
plains of India, rice is frequently husked by tjie same appliance as is used ia 
pounding bricks. A pestle suspended from; the And of a beam, worked by the 
foot, is made to fall with considerable force on the grain. A woman, standing at 

825 ' 


ORYZA 

SATIVA 

Properties 


Dye. 

Edible Grain. 


Tropical 

Agricul- 

ture. 


and Uses. TH.E RICE PLANT 

the further erfi of the heavy beam, alternately rests and removes her weight from 
its extremity, thus causing the pestle to rise, then fall on the rice, while a second 
person attends to the grain, sweeping it into a little mound under the stroke of 
the pestle. 

The preparations of rice made in India are very numerous. Dutt [Mat. 
Med. Hind., 1900, 268-9) gives the vernacular names of various medicinal ones 
and their properties. Their use in brewing and distilling is, in India, almost 
universal. Spibits from rice [aura) are alluded to by Linschoten as having been 
largely consumed in Southern and Western India thi’ee hundred years ago, while 
sura is frequently mentioned in ihe Institutes of Manu — a work written (the earlier 
portions of it, at least) some fifteen hundred years ago. At the present day a kind 
of beer [pachwai) made from rice is extensively consumed. [Cf. Bay, Hindu Method 
of Manuf. Spirit from Jtice, in Journ. As. Soc. Beng., n.s., 1906, ii., No. 4, 129-42.1 
See Malt Liquors (pp. 757, 760), Spirits (pp. 1043, 1045, 1046), and Vinegar (p. 1111), 

The properties and uses of rice are, in fact, extremely varied, and to the people 
of India an infinity of forms, many of which have each some special merit. A 
Dye is made from the husk, and the straw (even the stubble and roots) may be 
used in paper-making. (For Baskets, see p. 116 ; Mats, p. 776.) As an edible 
grain there may be said to be three chief grades — ^the finer qualities or table 
(Patna) rice ; the lower grades suitable for distillation or for the manufacture of 
starch (Blount and Bloxam, OAem. /or and Manuf., 1900, 186). The rices 

of Burma are employed for distillation (and for that purpose very largely go to 
Holland and Germany) and for conversion into starch (mainly to England). They 
are thick, coarse, highly glutinous rices, and when boiled assume a heavy, some- 
what repulsive appearance to persons not accustomed to them. Such glutinous 
rices are, however, much prized in the manufacbire of Cements. A special Indian 
cement is made from the water in which rice has been boiled, mixed with a small 
quantity of pure lime (see p. 293). Black Burmese rice [Kew. Bull., 1892, 232-4) 
may be spoken of as an exceptionally glutinous grain. 

Leather [Agri. Ledg., 1903, No. 7, 175-8) gives the following chemical analysis 
of rice : Undecorticated (fine sorts) ; — moisture, 12'65 per cent. ; oil, 2* 14 j albu- 
minoids, 6‘35 ; soluble carbohydrates, 65-29; woody fibre, 7-84, • soluble 
mineral matter, 1*39; sand and silica, 4-44 ; total nitrogen, 1*09; albuminoid 
nitrogen, 1-01. Decorticated (fine sorts) : — moisture, 12-25 per cent. ; oil, -92 ; 
albuminoids, 6-46 ; soluble carbohydrates, 78*83 ; woody fibre, *21 ; soluble 
mineral matter, -82; sand and silica, *61; total nitrogen, 1’19 ; albuminoid 
nitrogen, 1*03. Further analyses of coarser kinds of rice, rice husks, bran and 
straw, will be found in the same article. Following up these results. Hooper 
[Bept. Labor. Ind. Mus. (Indust. Sec.), 1906-7, 11) gives particulars of the com- 
parative nutritive value and glutinosity of some of the chief kinds of rice, Cert-ain ' 
forms were found to be more nutritious than previous analyses would indicate. 
Hanausek [Micro. Tech, Prod. (Winton and Barber, transl.), 1907, 42) gives 
interesting particulars of rice-grains as seen under the microscope. [Of. Church, 
Food-Grains of Ind., 1886, 66; Dodge, Useful Fibre Plants of the World, 1897, 
264 ; Browne, Prop, and Util, of Rice Oil in Louisiana, Planter and Sugar Manu- 
facturer, IQQb, xxxiv., 362-3 ; Excise Admin. Repts. Beng., Burma, etc.] 
CULTIVATION. 

Bice “ is essentially a crop of damp tropical or semi-tropical climates. 
The finest varieties and the largest yields are produced in tracts which, 
during the growing season, afiord a moderate degree of sunshine and a 
damp, warm atmosphere. Rice is therefore the staple crop of all areas 
of heavy and assured rainfall ; hut good crops are produced in districts 
which receive moderate or even light rain, when this can he assisted hy 
suf&oient irrigation.” 

“ Rice is sown in three ways — ^broadcast, by drill and by transplanta- 
tion from a seed-bed where it has been broadcast sown. As a rule, the 
first method is practised on inferior soils, or where labour is scarce. Rice 
is drilled in some districts of Bombay, but this system is not common. 
The third method is much more usual than the others and is less risky. 
Broadcast or drilled ripe requires 80 to 120 lb. of seed per acre, while the 
seed-rate of the transplanted crop varies from 30 to 80 lb. per acre.” 
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“ The yield in different tracts, from different soils, and from different 
methods of cultivation varies very greatly. In good soil an average trans- 
planted crop yields probably about 2,400 lb. of paddy per acre in a favour- 
able season. Broadcast and drilled rice yield much less ” {Im'p. Gaz. 
Ind., 1905, iii., 26-9). 

In recent agricultural statistics it is shown that the net area cropped 
in British India amounted, in 1905-6, to 207,683,741 acres. Of this, 
73,400,522 acres were found to be under rice. In the Native States in 
the same year the net area cropped amounted to 12,015,009 acres, and the 
area under rice to 717,767 acres. Thus, out of a total area of 219,698,760 
acres under crops, rice occupied 74,118,289 acres, or over one-third. But 
so large a percentage averaged for the whole of India is misleading. Rice 
is almost concentrated into Bengal. In fact, with the exception of Madras 
and Burma it is in the other provinces of India unimportant relatively. In 
the Agricultural Statistics (published by the Government of India) two sets 
of figures are given, viz. (a) the surveyed areas from which we obtain the 
total rice area of 73,400,522 acres ; (&) estimates of area and yield framed 
by the local authorities (township officers, etc.). In the case of Burma, 
the local estimates are usually considerably below the surveyed areas (in 
fact, they do not deal with the whole of the province), but these estimates 
are instructive. The following are the figures (estimated) of the four chief 
rice areas for 1905-6 : — Bengal, 25,150,600 acres ; Eastern Bengal and 
Assam, 15,960,200 acres ; Madras, 6,604,400 acres ; Burma, 6,713,400 
acres ; giving a total of 64,428,600 acres and a jdeld of 433,138,300 cwt., 
and in 1906-7 a total of 64,521,600 acres and 430,258,000 cwt. In the 
case of Burma the surveyed area was 9,283,801 acres. The Final General 
Memorandum, issued by the Commercial Intelligence Department, esti- 
mates the total area in the four chief centres of production as having been in 
1905-6, 54,428,600 acres, and the 3 deld as 375,198,300 cwt. of cleaned rice ; 
and in 1906-7, 54,535,400 acres and 368,334,000 cwt. 

Bengal {excluding Eastern Bengal and Assam).— Area. — The normal 
area cultivated with rice in the province of Bengal (according to the 
Season and Crop Report for 1905-6) has been estimated at 26,308,800 acres, 
and as the total area in Bengal under cultivation in that year amounted to 
45,287,000 acres, it is thus seen that rice comprised over 58 per cent, of 
the actual cropped area of the province. The Final General Memorandum 
for 1906-7 stated the estimated area in Bengal as 24,506,200 acres, and the 
yield as 195,461,600 cwt. of cleaned rice. This represented 34*8 per cent, 
of the rice area of British India. The Season and Crop Report for 1906-7 
gives the normal area as 25,919,600 acres, which would consist of 21,301,700 
acres of winter rice and 4,617,900 acres of autumn rice. The forecast of 
the winter rice alone for 1906-6 shows a total of 20,043,400 acres, which 
represented 28*6 per cent, of the total area under this particular crop in 
British India. The corresponding estimate for 1906-7 was 19,846,300 
acres of winter rice. The chief districts in 1905-6 were ; — Midnapur, 
1,365,300 acres ; Ranchi, 1,240,900 acres ; Gaya, 1,151,600 acres ; Sha- 
habad, 1,132,000 acres ; Darbhanga, 961,400 acres ; Cuttack, 952,200 
acres ; Hazaribagh, 950,400 acres ; Manbhum, 929,100 acres ; and 
Bardwan, 807,700 acres. 

Eastern Bengal and Assam. — Area. — The Commercial Intelligence 
Department, Government of India, gives the extent of rice cultivation 
in . 1906-7 (summer, autumn and winter crops together) as having been 
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16,105,800 acres as compared witL 16,960,200 acres in the previous year. 
The total yield came to 122,476,700 owt. This represents 23 per cent, of 
the total rice crop of India. The forecast of the winter rice for 1905-6 
shows 12,226,200 acres, which represented 17-2 per cent, of the winter rice 
for the whole of British India. The chief districts were as follows Bakar- 
ganj, 1,436,900 acres ; Dinajpur, 1,160,000 acres ; Maimensingh, 1,130,000 
acres; Sylhet, 1,098,400 acres ; Eangpur, 837,900 acres ; Eajshahi, 
636,900 acres ; and Tippera, 614,300 acres. 

Races Cultivated.-— ThexQ are innumerable varieties of rice familiar to 
cultivators under various names, and possessing particular properties 
which make their cultivation suitable to particular localities. In the two 
provinces of Bengal, they may all be referred to three primary classes, 
according to the land on which they are grown, the season of year 
when reaped, and the period taken in coming to maturity. Thus : — 
(1) The dman (or winter rice) crop, sown on low lands in May or June 
and reaped in December or January. This is by far the most important 
crop. (2) The dus or hhadoi (in official statistics designated as autumn 
rice), or early rice crop, sown in April or May on comparatively high land 
and reaped in August or September. (3) The horo (or summer rice) crop, 
sown in swamps in January or February and reaped in April or May. 

An important feature of the Bengal rice crop is the fact that a large 
portion of the area bears two or more crops a year, a circumstance that 
has led to the expression of a “ vertical ” as compared with a “ horizontal ” 
area. In fact, it has been pointed out that a proprietor of an estate with a 
fairly mixed soil might have three, four, or even five harvests of rice 
every twelve months : — (1) dus, from July to August ; (2) ohotan dman, 
from October to November ; (3) horm dman, from December to January ; 
(4) horo, from April to May ; and (5) raida, from September to October. 

It has also been said that in many parts of Bengal two crops are all but 
universal, hence it may be inferred how misleading a hard-and-fast per- 
centage of rice area may be to the total cropped area. In the Indian 
Museum will be found a collection of rices made in 1872 and for some years 
subsequently. The collection finally brought together came to something 
like 5,000 forms. These are probably not all distinct, but even if halved, 
the number would still be sufficiently significant of the vast antiquity of 
the cultivation. A remarkable fact is that the dus, dman, and horo rices 
of one district are often so different from those of another, that if inter- 
changed the one may not grow on the fields where the other has flourished 
for centuries. Here the European farmer is confronted with a problem 
scarcely known to scientific agriculture ; for the rice-cultivator of India 
will detect the one from the other with a perfectly marvellous degree 
of certainty. In Burma a few forms only constitute the chief crop, 
and to these the milling apparatus now in use have been adapted, 
and to such an extent that it is believed the Burma machinery would be 
quite unsuited to Bengal, and, further, that milling in Bengal on the 
European method would be impossible, unless a particular rice could be 
guaranteed in sufficient quantity to justify the preparation of the required 
-special machinery. 

A. C. Sen gives an instructive account of the methods of cultivation in 
the Dacca district, and as that is more or less applicable to the whole of 
Bengal, as well as to Eastern Bengal and Assam, it may serve the purposes 
of this work better than a series of abstracts of the varying methods 
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in many districts. He divides tlie crops ; into tliree groups, . subdividing 
eacli again into two sections. These are (1) dman, {a) long-stemmed and 
(h) transplanted ; (2) dus, (a) ordinary and (6) kpt ; (3) horo, {a) ordinary 
and lepi. 

— Long-stemmed dman is extensively grown in Dacca. Low Aman. 
lands, tire sides of jhils, and low plains on which 5 to 15 feet of water 
accumulate during the rains, are selected. The soil best suited is a 
stifi clay, deposited on ■ the bottom and edges of jhils. At harvest- 
time only the ears with about feet of the straw are removed. The 
remainder of the straw is generally gathered in heaps and burnt, and 
immediately after the field is ploughed, generally in December. It is Seasons, 
again ploughed once or twice and left exposed till March-April, when 
the larger clods are broken. One or two more ploughings and harrowings 
are given, and the field is ready for sowing in April-May. About 15 seers 
of seed are broadcasted over a Mgha of land. In moist low-lying places, 
sowing takes place a month or even two months earlier, in February- 
March. Harvest is from 15th November to 15th January. When the 
seeds have germinated the field is rolled twice with the ladder, and 
when the plants are 5 to 6 inches high the soil is loosened by the rake. 

After this the only operation till harvest is a weeding, which may be 
dispensed with. The yield per Ugha varies from 3 to 12 maunds. 

Transplanted dman is grown on two difierent classes of land, in the soUs. 
upper reaches of the valleys of the Madhapur jungle and in the compara- 
tively high land and old dearahs of the Brahmaputra and its branches. 

The paddy in the Madhapur valley is a special variety, known as shaldan ; 
the transplanted paddy of other places goes by the general name of rowa. 

Seedlings are prepared in a nursery close to the rayiats homestead, or Nursery, 
in a corner of the field. The nursery is ploughed four or five times in 
April-May, and the next month, when a little rain-water has collected 
on it, the surface is levelled and plastered. Meanwhile the necessary 
quantity of seed (6 seers for every higha) is soaked in an earthen 
pot, drained, and kept covered with mats till it germinates ; then it is 
sown broadcast so thickly that the grains overlap. When the 
seedlings are 12 to 18 inches Mgh, they are fit for transplantation. In 
the case of jungle valleys, the first thing done before transplanting is to 
repair the embankments thrown across for collecting water. The field is 
prepared by ploughing in the mud two or three times. The seedlings are 
transplanted at the end of July about half a cubit apart either way, putting 
in three to four plants in the same place. The crop is harvested in Harvest. 
November-December. In the case of deaf ah land, two ploughings are 
given in the dry field, as soon as the previous crOp, generally hhesari, is 
taken ofi. On such lands two rain-crops are sometimes grown in the same notation, 
field in the same season. As early as possible the field is sown with jute 
or aus paddy. The jute or the paddy is harvested in July-August ; then 
the field is ploughed and transplanted with the dman crop. 

Aua. — This kind of paddy is grown (1) on the high grounds of the Aus. 
Madhapur jungle, where sufficient water cannot be collected for the . 
cultivation of shal paddy; (2) on the comparatively high and sandy 
dearah lands, Aus paddy cannot be grown on land on which more than 
2 feet of water accumulates during the early part of the rains. The 
land on which dus paddy grows is light and- easily workable. It generally 
bears two crops in the year — dus paddy or jute- during the rains and one notation. 
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of the pulses or mustard during the cold weather. As soon as the rahi 
crop is of the field, it is ploughed and harrowed as rapidly as possible. 
Preparation must be hastened, especially on char lands, for here a late 
crop is sure to be lost by the rise of the rivers. Sowing time, therefore, 
varies. In the c/tars of Meghna, it may be sown as early as the middle of 
February ; in the highlands of North Manikgunge it may be delayed till 
the middle of April. As soon as the plants appear the field is rolled with 
the ladder, and a week after harrowed with the rake. After this it 
must be carefully weeded. Harvest extends from the middle of July to 
the middle of August. 

Bomo. — The places in Dacca where this class of paddy is most extensively 
grown Are (1) the sides of the jUls and streams of the Madhapur jungle ; 
{2) th.e chars and edges of the Meghna and its branches; (3) in some 
of the chars of the Padma. The soil best suited is. a mixture of clay and 
vegetable matter. As soon as the rains are over, a plot, from which the 
inundation water has just receded, is chosen for a nursery, aquatic grasses, 
etc., are removed, and the place worked into a soft mud. The seed is made 
to germinate and then sown broadcast. Thirty seers of paddy sown on 
a quarter higha of land give seedlings sufiicient for transplanting two 
highas. The time for sowing is usually about the middle of October, and 
for transplanting, December-January. No tillage is generally needed for 
hdro paddy. The harvest time is April-May and the yield per higha 
5 to 12 maunds. 

In some of the islands of the Padma, large areas of land may be seen on 
the same level with the water at low tide covered by a soft and deep mud. 
The raiyats have discovered a method of cultivating paddy on these known 
as U'pi. All that is done is to sow the seed broadcast and plaster {lepa) 
the mud over it. Before sowing the seed, it receives the same treatment 
as described above for horo and rowa paddy. [0/. G. B. Clarke, Kew Bull, 
1888, 284r-91 ; Sen, Bept. Agri. Stat. Dacca, 1889, 28-33 ; Cult, and Prep, 
of Ricein Bang., Journ.Agri.-Hort.Soc.Ind., 1890, viii., 397-405; Basu,..4grn. 
Lohdrdaga, 1890, pt, 1, 54-63 ; 1890, pt. 2, 26-8 ; Banerjei, Agri. Outtach, 
1893, 64-74 ; Admin. Bept. Bang., 1901-2, 12-4 ; Boy, Crops of Beng., 1906, 
1-29 ; Maxwell-Lefroy, Rice Bug, Mem. Dept. Agri. Ind., 1908, ii., 1-13.] 

Assam. — By way of afiording a comparison with the particulars already 
given regarding Bengal as a whole, the following brief statement of the 
Assam Valley may be furnished. Darrah (Ann, Rept., 1887-8) discussed 
the Assam rices under two sections which practically correspond with 
the chief Bengal crops, viz. early or summer, and late or winter rices. 
He subdivided these into the two great sections of the province, the 
Brahmaputra valley — ^Assam — and the Surma valley — Sylhct and Cachar. 
Of the rices of the Brahmaputra valley, he enumerates three — sali, 
ahu, hao. Sali is the general term applied to all transplanted rice grown 
on land lower than that required for dhu and higher than needed for hao. 
It is sown about May and June, transplanted in July and August, and 
reaped in December and January. Ahu is the name given to the numerous 
kinds of rice which grow on high lands, require little rain, and are sown 
from March to June and reaped June to September. It is usually sown 
broadcast, but sometimes transplanted. Bao comprises the varieties 
grown on the lowest laud which will support rice. It is sown in March- 
April, cut in Noveinber-December. When transplanted, the operation 
is performed in July and August. Of the Sylhet or Surma valley, there are 
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low-land and liigli-land dus, murali, sail, low-land and Mgh-land dmayi, 
Jcataria and sdil hura. High-land dus is sown in the higher parts of Sylhet 
usually broadcast but occasionally transplanted. It is put down in March 
and April, harvested in August-September. Low-land dus is grown in 
the lower parts of the district, but is never transplanted. It is sown in 
January-February, cut in May-June. Murali is generally sown on 
lower land than in the case of dws of the high-land form, but on higher 
than the low-land. It is put down in February-March and cut in 
June- July. Sdil always transplanted; sown in April~May, trans- 
planted July-August, and reaped November to January. It is grown 
on land almost as high as dus land. Aman, hke dus, is referred to two 
sections, according as grown on high or low ground. In the higher 
parts it is transplanted like sdil, but sown and gathered about a month 
earlier than that crop. In the lower parts of the district one variety is 
always sown broadcast, viz. the long-stemmed kind. Kataria is a form 
of dman sown in April-May, transplanted in May-June, and reaped 
in October-November. Sail hura is grown on the very lowest land and 
is generally irrigated ; sown in October-November, transplanted in 
December-January, and cut in April— May. The lands used are those 
portions of the haors, or large natural depressions in Sylhet, which are left 
dry by the receding of the water in the cold weather. 

The Cachar rices enumerated are dumai, murali, asra and sdil. Dumai 
comprises the Cachar rices which correspond with the forms of dus 
sown broadcast on high-lands in April-May, never transplanted, and 
reaped in July-August. Murali is sown in March-April, some- 
times transplanted about May and reaped in June-July. Asra is 
sown in March and April on low-lying lands, never transplanted, and 
reaped in December. Sdil is practically the same as the sdil of the 
Brahmaputra valley and the sdil of Sylhet. {Of. Sen, Final Rept. Settl., 
Jaintia Parganas, 1892-7, 8-9; Banerjei, Final Rept. Settl, Cachar List., 
1894-9, 65, 111.] 

United Provinces . — The area in 1905-6 was 7,078,563 acres: 4,252,528 
acres in Agra, and 2,826,035 acres in Oudh. In Agra the largest areas 
occur in Gorakhpur, 976,423 acres ; Basti, 700,314 acres ; Allahabad, 
286,503 acres ; and Azamgarh, 277,401 acres. In Oudh : Gonda, 565,895 
acres; Bahraich, 236,399 acres; Sultanpur, 277,039 acres; and Barabanki, 
262,225 acres ; etc. 

Methods of Cultivation . — Duthie and Fuller give a full and comprehen- 
sive account of the cultivation in these provinces ; the races are very 
numerous, strongly marked, and may be assorted under three groups: — (1) 
those with a tall habit of growth, with the ear protruded from the sheath, 
feathery and drooping, and with thin usually yellow-husked grain ; (2) 
those with a shorter habit of growth and stouter stems, with the ear not 
so prominent and carried more erect than that of the preceding, and with 
thick yellow or red-husked grain j (3) those with short, strong stem, ear 
partially enclosed in the sheath and grain-husk, dark-coloured or black. 
The first are most highly prized, the commonest' being known as naha, 
hdnsmatti, hansphal and jhUma. Of the second, seondhi and sumhdra ate 
the principal, w^hile sathi is the most important of the third. Munji is a 
term of varying meaning, denoting in some places high-class rice, in others 
being merely a term for rice sown broadcast. ; • Another classification is 
into transplanted from seed-beds or sown broadcast. As a rule, the finer 
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varieties, falling under tlie first two classes named above, are raised in seed- 
beds and planted out, while the coarser kinds are broadcasted. 

Rico is sown in all months from January to July, and harvested from 
May to November. The seasons in which the greater portion is grown are 
June to August for broadcast rice, and June to November for trans- 
planted. Broadcasted rice is sown mostly on the break of the monsoon 
and is ready for cutting in August {hhddoi) or September (Jeudr), and 
hence often known as hhadoi and Jcudri. A certain quantity is also sown 
two months before the monsoon rain can be expected, and in this case 
there are two methods of cultivation. Either the rice germination is pro- 
moted and its growth stimulated by frequent and copious irrigation till 
the rains break, or, taldng advantage of a fall of rain in April and May, the 
ground is ploughed up and sown, but the seed allowed to lie unirrigated, 
and the young plants should not come up before the advent of the rain 
induces germination. Nearly the whole of the transplanted rice (jarhan) 
is sown in seed-beds at the beginning of the rains, planted out after a fort- 
night or three weeks, and cut in agJian or November, hence also called 
a^ani. A small portion, boron, jetki or hot- weather rice, is sown in January, 
planted out in February, and cut in May. This is only practised in slimy 
soils, along the edges of tanks or beds of rivers, which are planted with rice 
as the water becomes shallow from evaporation. 

Much of the rice land in the Sub-Himalayan districts is prepared by 
being dug over by the mattock during the cold and hot weather months 
when the soil has been softened by a fall of rain. For land not dug in this 
way the number of ploughings varies according as the crop is to be sown 
broadcast or planted out, two or three in the first case, four or six in the 
second. For sowing, the soil must be thoroughly moist. If sown broad- 
cast, 40 seers to the acre are held sufficient. If seedlings are to be raised 
in a nursery, the seed is sown more thickly. If the crop is to be trans- 
planted, the nursery should be about one-twelfth the size of the field. The 
seedlings are taken up when about a foot high and planted in regular rows 
at distances of about 6 inches, 2 to 6 seed^lings being planted together. 
For rice grown in the hot- weather months, frequent irrigation is necessary. 
Rice sown at the commencement of the rains and cut in August or September 
under ordinary circumstances needs no watering, but the transplanted 
varieties, which are not ripe till November, require two or three waterings 
when the rains cease. At least one weeding is given to broadcast rice. 
Planted rice in Cawnpore is said to be more frequently weeded than 
broadcast, but in Allahabad it requires no weeding at all. When ripe, 
the crop is cut with sickles in the same way as wheat or barley. [Gf. 
Dist. Setil. Bepts,, V. Prov . ; Nevill, Dist. Gaz. V. Prov. ; Dist. Repts. 
quoted in Dictionary, v., 606-12.] 

Central Provinces and Berar. — The area in 1905-6 amounted in the 
Central Provinces to 4,178,430 acres. The largest areas occur in Raipur, 
1,264,198 acres; Bilaspur, 1,006,941 acres; Bhandara, 433,186 acres; 
Balaghat, 254,029 acres ; and Chanda, 221,465 acres. Of the area under 
rice in 1904-5, it has been’ stated that 712,824 acres consisted of trans- 
planted rice (302,794 irrigated and 410,030 unirrigated) and 4,193,045 
acres of broadcasted rice (305)492 acres irrigated and 3,887,553 acres 
unirrigated). In Berar, the total area in 1905-6 amounted to 28,457 
acres, almost entirely unirrigated. 

Methods of Cultivation. — Fuller (Note in Outturn of Land under Prmdfdl 
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Crops in 0. Prov., 1894, 10) states that the rice-gro’wdng aieas fall into 
three tracts. The first lies in the north, and comprises the southern 
portion of the Damoh district, the Jabbalpur district and part of Mandla. 
Bice is here grown from seed, sown broadcast, and the crop is rarely irri- 
gated. In black-soil fields it is generally grown as a catch crop before 
wheat. On lighter land it forms the only crop of the year. The second 
tract may be described as the Wainganga valley from its origin in the Seoni 
district to its termination in Chanda, and includes the southern portion of 
Seoni, the low country of Balaghat below the hills, and the eastern portion 
of Bhandara and Chanda, with isolated patches at the northern and southern 
extremities of the Nagpur district. In these localities most of the crop is 
grown from transplanted seedlings, and a large proportion is irrigated from 
tanks. The third tract consists of the plain of Chattisgarh and the Sam- 
balpur district, forming the valleys of the Seonath and Mahanadi rivers. 
The common method of cultivation in Chattisgarh is to sow thickly broad- 
cast and then to plough up the seedlings when they have made some progress, 
leaving the land a mass of mud, weeds and rice plants, from which a pro- 
portion of the latter make good growth. This process is known as heasi 
in Raipur and Bilaspur, and as hilura in Sambalpur. Transplantation 
of rice is almost unknown in Chattisgarh proper, i.e. in the Raipur and 
Bilaspur districts, and though tanks are numerous, the wdiole of the crop 
is practically unirrigated. [C/. Dist. Settl. Repts., C. Prov . ; Rept. Operat. 
Dept. Agri., C. Prov., 1894-5, 15 ; Craddock, Rept. Land Rev. Settl., 'Nagpur ^ 
1899, 61-2 ; Rept, Dept. Land Bee. and Agri., G. Prov., 1902-3, 10-11,] 

Panjab and North-West Frontier. — The area in the Panjdb in 
1905-6 was 493,062 acres, and in the North-West Frontier 29,647 acres. 
The largest areas in the former were : — Ean^a, 96,938 acres ; Gur- 
daspur, 52,361 acres ; Sialkot, 38,151 acres ; Amritsar, 33,217 acres ; Dera 
Ghazi Khan, 32,152 acres, etc.; in the latter: — Hazara, 12,793 acres; 
Peshawar, 12,053 acres. 

Methods of Cultivation. — In the Upper Kangra valleys, where abundance 
of water, high temperature and a peculiar soil which favours its growth, 
are found in combination, rice is the staple product. It is also grown in 
the irrigated parts of Dehra and Nurpur. Coarser kinds are grown with- 
out irrigation in the more elevated parts of the district. There are upw’^ards 
of 60 cultivated forms, of which the most esteemed are 'begami, bdsmati, 
jhinwa, nakanda, kamddh, and rangari. Each has its special localityj e.g. 
Rihlu is famous for its begami, Palam for its basmeUi. Of the coarser kinds, 
the best known are kathon and kolkena ; of the inferior unirrigated rices, 
Tora, kalicna, dhdkar. Where irrigation is possible, rice is not sown till 
June. In districts dependent on rain, the seed is sown as early as April. 
Harvest takes place in October. 

There are three methods of cultivation. By the first, bdtar, the seed is 
sown broadcast in its natural state and is the universal method on un- 
irrigated land. In the second, mack or lunga, the seed is first steeped in 
water, forced under warm grass to germinate and then thrown into the soil, 
which has been previously flooded. By the third, ur, the young rice, 
about a month old, is planted out by hand at stated intervals in a well- 
flooded field. The growth of weeds in the rice-fields is rapid, and to check 
them the crop, weeds and all, are ploughed up. This practice is called 
holdna, and only the weeds sufler, as the rice springs up again more luxuriant 
than before. 
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THE RICE PLANT 

In the Earnal districts, rices are divided into two well-defined classes 
— fine, known by the name of ziri, and coarse, of which the principal 
sorts are munji and sdnthi. Of ziri, the principal varieties are mmdli 
and ramjamdni. Sunhar SkiaA ansari are coarser and grown chiefly where 
there is fear of too much water. Rice is grown only on stiff soil. The 
seed-beds are ploughed four or five times and carefully prepared, manure 
is spread on them, and the seed sown broadcast. More manure is then 
spread over the seeds and the whole watered. Four days after they are 
again watered, and after the fifth or sixth day they must be kept wet 
till ready to plant out. The rice-field is ploughed twice, and such manure 
given as can be spared. It is then flushed with 3 inches of water, and. if 
there are weeds, a plough is driven about under water. When the plough 
has worked the mud to a fine pulp, operators take the seedlings {fod) in 
handfuls {juti) and plant them one by one in the water. The field is weeded 
once at least and must at first be kept under water, but not more than 
about 6 inches deep. When the ears begin to form, the ground must be 
kept well wetted, but not too slushy. Reaping must be done directly 
the grain is ripe. 

Coarse rice is of two kinds, mentioned above, viz, munji and sdnthi. 
The former is sown in sj)ots liable to be flooded, since it cannot be drowned, 
the straw lengthening as the water deepens. The peculiarity of the latter 
{sdnthi) is that it ripens within an extraordinarily short time from sowing. 
It requires but little water, if the soil is thoroughly moist, after the shoots 
are once up. Both kinds are sown in their final positions. After two 
or three ploughings, cattle are sent into the water to walk about and 
stir up the mud or a plough is worked under water. The seed is sown 
broadcast. No manure is used nor is the crop irrigated. [C/. Ph. Dist. 
Gaz . ; PI). Betti Repts.] 

Kashmir. — Lawrence {Valley of Kashmir, 1895, 326-36) gives a full and 
interesting account of rice cultivation. The varieties grown are very 
numerous but may be roughly divided into two classes, the white and the 
red, the latter being the more alpine form. As a food, the white is more 
esteemed, and the best are the bdsmati and the Icanyun. Though of 
good quality, the white is less popular from the cultivator’s point of 
view, since it is a more delicate plant and suffers more from changes of 
temperature and from the chill of snow-water. If the cultivator can 
obtain water and manure, he will continue to grow rice, and no rotation 
takes place. Where, however, water is uncertain, the rice land is allowed 
a fallow, and in some cases may be followed by cotton, maize, wheat, 
barley and wuA (pulse). 

There are two systems pursued : either the ric^e is sown broadcast, or 
first sown in a nursery and then planted out. Results show that the broad- 
cast system gives the best outturn per acre. Preparatory cultivation 
commences in March, when the fields are hard and stiff. Where the 
soil is dry ploughed, cultivation is known as tao ; where wet, as henalu. 
Previous to ploughing, all the village litter and farm-yard manure are 
carried to the fields and ploughed in, or heaped in a place through which 
the irrigation duct passes, and so reach the fields as hquid manure. 
In June and July the labour of weeding the rice begins. The process 
is known by the name of Mushdba, and consists in weeding the 
crop, placing the rice plants in their proper places, and kneading 
and pressing the soft mud round the green seedlings. Only experts can 
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perform tliis work successfully and detect the counterfeit grasses. 
Under the nursery system two hhusMhas are sufficient, while four are 
essential in broadcast sowing. Sometimes when the rice is 2 feet 
high the whole crop is ploughed up (sele). When the rice has bloomed, 
and the grain begun to form, the water is run ofi the fields, but a short 
time before harvest a final watering is given to swell the ears. Harvest 
takes place in the months of September and October. [Cf, Dist. Assess. 
Bepts. Kashmir.'] 

Bombay and Sind. — In 1905-6 the total area was 1,512,261 acres 
in Bombay ; 1,013,902 acres in Sind. The largest areas in the Presidency 
•occur in the Konkan : — Thaua, 304,872 acres ; Kolaba, 248,067 acres ; 
Kanara, 185,873 acres ; and in the Karnatak, Dharwar, 143,606 acres ; 
Belgaum, 207,571 acres. Of Sind, the following may be mentioned : — • 
Larkhana, 336,019 acres; Hyderabad, 215,297 acres; Karachi, 189,273 
acres; Thar and Parkar, 134,192 acres. 

Methods of Cultivation . — Molhsoii tells US that rice is principally a kharif 
crop dependent on natural rainfall. In the Southern Collectorates, especially 
in Kanara, rabi rice, known as vaingan, which ripens in the hot weather, is 
grown. This rice is generally irrigated, usually by channel water drawn 
from a nullah or natural spring. As a rule the crop is grown on the 
same land year after year without rotation. This is the case in the Konkan, 
except in years of favourable late rainfall, when a second crop of vdl, gram, 
castor, wheat, or of mixed vdl and castor or mixed gram apd castor maj’' 
be preferred. This second crop, however, is more common in the tank 
irrigated rice-beds of Northern Gujarat and elsewhere than in the Konkan 
rice-fields. In the southern tdlukas of the Surat district it is common to 
grow a crop of sugar-cane once in four years or at longer intervals, and the 
same practice prevails in the laterite soils of Belgaum, Dharwar and the 
above-Ghat parts of Kanara. In the Belgaum and Dharwar rice-beds a 
sprinkling of juar is sown with the rice. In Broach, in deep, black soil 
and in the tdlukas, where the average rainfall exceeds 40 inches, rice is 
sown subordinate to cotton. Elsewhere in Gujarat, where the land is not 
true rice land and the produce uncertain, kodra and rice, with a sprinkling 
of tuver, are a common mixed crop. 

The best soils are clays or clay loams with a substratum of other porous 
material. Embankments are formed, and the surface of the beds made 
level. Many fields on and under the Ghats are never manured, but the seed- 
beds invariably are, either by burning rah material thereon or by direct 
application of manure. The rice-beds of Gujarat and those of the flat 
bottom-lands of the Konkan and elsewhere are regularly manured. In 
Gujarat tank-mud, 40 loads per acre, is a favourite application, and the 
practice of green manuring is also common. Castor cake may also be 
given as a top-dressing to supplement ordinary manure. Fish manure 
is similarly employed in the southern tdlukas of Surat and parts of 
the Konkan. In Kanara and the forest tracts of Dharwar, leaves and 
twigs of certain forest trees are used as a green manure. Rice is sown 
broadcast, drilled, or broadcast in a seed-bed and thence transplanted. The 
first is seldom adopted except in the case of rice grown on marshy situa- 
tions reclaimed from the sea. The second plan is very common in the 
western tdlukas of Belgaum and Dharwar and above the Ghats in Kanara 
and in unembanked fields in Gujarat. The third method is most suitable 
in fields which are embanked and where the rainfall is over 80 inches, or 
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THE RICE PLANT 

where deficient rainfall can easily be supplemented by irrigation. Broad- 
casted or drilled rice requires a higher seed-rate than the transplanted, 
viz. about 120 lb. per acre; the seed-rate of the transplanted varies 
per acre from 25 or 30 lb. to 90 or 100 lb. In the Konkan, Mollison esti- 
mates a full 3 deld under favourable circumstances at less than 4,000 lb, 
per acre. A full average from transplanted rice ranges from 2,800 to 3,200 
lb. of grain per acre, while broadcasted or drilled 3 delds on an average 
1,800 lb. per acre. The cost of cultivation is estimated at Rs. 62-15a. per 
acre. [Cf. Crop. Exper. Bomb. Pres. ; Mollison, Textbook Ind. Agri 
1901, hi., 32-44.] 

yWadras.— The total area in 1905-6 was 7,561,611 acres, and distributed 
thus; — in Tanjore, 1,074,152 acres; Malabar, 831,545 acres; Kistna, 
611,664 acres; South Arcot, 555,574 acres ; South Kanara, 530,402 acres ; 
Madura, 376,302 acres; Trichinopoly, 203,967 acres, etc. The rmal 
General Metnorandum for 1906-7 estimates the area for the year at 
6,934,900 acres with a yield of 50,395,700 cwt., or 10-5 per cent, of the 
total rice area of British India. 

Methods of Cultivation. — In Malabar the crop is sometimes sown broad- 
cast, but usually transplanted. There are several crops in the year, the 
principal of which are the kanny, sown in April-May and cut in August- 
September, and the makaram crop, sown in September-October, 
and reaped in January-Eebruary. These are the principal rice harvests, 
but there are intermediate crops in some places ; and a third, known as 
poonja, sown in February and reaped in April-May. The greater 
portion of the land, however, bears only one crop. 

In South Kanara, rice is the staple crop. The land is classified, according 
to its capacity for irrigation, into byle, or rich wet land ; majal, or middling 
wet land ; and bettu, or land watered only by rainfall. On byle land of the 
best quality three rice crops can be raised in the year; on the best majal, 
two crops ; while bettu land produces only one crop. The earliest rice 
crop of the season, on whatever land it may be grown, is termed zenelu or 
carty. The seed is usually sown in nurseries, highly manured, and the 
plants transplanted. In almost two months’ time the crop comes to ear, 
and in about twenty-one days more is ready for reaping. 

In Tanjore, rice is raised almost entirely by artificial irrigation. There 
are two chief kinds, viz. kar and pishanam, each including minor varieties. 
In all cases of irrigated cultivation, transplantation is the rule. A feAv 
coarser sorts, grown in some places beyond the delta of the Kauveri, 
and on rain-fed land, are sown broadcast. Kar is planted in June and 
reaped in October ; pishanam in July-August and reaped in January- 
February. In the Madura district, rice is stated to be grown on almost 
every description of soil, the only essential being a constant supply of 
water. The seed may be sown broadcast, but the rule is to sow in nurseries. 
Sometimes the young plants raised in the nursery are transplanted to a 
second nursery, and afterwards carried to the field. As a rule, ploughing 
is done in June or July, after the early rains have softened the ground, 
and the seed is sown in nurseries at the end of July or beginning of August. 
After thirty days the seedlings are fit for transplanting, and in January 
may be harvested. When re-transplanting takes place, the young plants 
are sufiered to remain in the second nursery about 35 days. Weeding is 
done about a month after sowing or transplanting. During the whole 
time the plants are in the ground they must stand in about 2 inches of water,. 
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which must not be allowed to stagnate. In lands well supplied with 
water, as soon as the January crop is reaped, preparations are made for 
a second crop {mdsi kodei) raised in the same way as the first, but which 
conies to maturity about May. If the season be unpropitious during 
January-February, the second sowing will be in March, April or May 
and the reaping in July or August. The second crop is then called adi- 
kodei. Sometimes there may be three crops of rice raised in succession 
in a period of 13 or 14 months. [Of. Sturrock, Man. S. Canara, 1894, i., 
21, 199-204 ; Cox, Man. N. Arcot, 1895, i., 160-2 ; Francis, Gaz. Anmifapur, 
1905, 39 ; A Root Parasite of Paddy in Malabar, in Agri. Journ. Ind., 1906, 
i., pt. ii., 169.] 

Mysore and Coorg. — The only available figures are for 1903-4, when 
the area in Mysore was 792,754 acres, and Coorg, 79,763 acres. The largest 
areas in Mysore State occur in Shimoga, which grew 244,758 acres ; Mysore, 
117,749 acres; Hassan, 103,639 acres ; Kadur, 97,905 acres, etc. 

Methods of Cultivation . — In Mysore the hara hatta or punaji seed is 
sown dry in the fields ; the mole hatta, germinated seed, in fields reduced 
to a puddle ; and the ndti, seedlings transplanted from a nursery after 
having attained a foot in height. Rice [Mysore Gaz.) fully describes these 
methods. There are two crops, the hain (rainy season) and the haru 
(hot weather). In the first, dry-seed cultivation is managed as 
follows : — from February to May, plough twice a month, having previous 
to the first ploughing softened the soil with water. After the fourth 
ploughing the field must be manured with dung, and after the fifth, watered 
by rain or from the canal. Three days later, the seed is sown broadcast 
and covered by the sixth ploughing. Any rain that falls the first 30 days 
after sowing must be allowed to run ofi, but should there have been no 
rain, the field must be kept inundated till the crop is ripe. If there have 
been occasional showers, inundation should not commence till the 45th 
day. Weeding and loosening the soil about the roots of the young plants 
and placing them at proper distances must be done three times, first on the 
45th or 50th day ; secondly, 20 days later ; and thirdly, 15 days after 
the second weeding. These periods refer to crops that require 7 months 
to ripen. Rice which ripens in 5| months must be inundated on the 
20th day : and the weedings are on the 20th, 30th and 40th days. 
By the sprouted-seed method, ploughing takes place in June-July. 
During this time the field is inundated, ploughed four times, and at each 
ploughing turned over twice in two directions which cross each other 
at right angles. About the middle of July the field is manured, again 
ploughed, and the mud smoothed by foot. All water except 1 inch is 
let ofi, and the germinated seed sown broadcast. For 24 days the field 
must have some water every other day, and thereafter, till ripe, be 
constantly inundated. 

In the method of transplanting rice, two distinctions are made, one 
called hara-vdgi or dry plants, the other nirdgi or wet plants. Low land 
is required for both. In hara-vdgi the ground is worked in the same 
way as for the dry -seed crop. In May it is manured and the seed sown 
thickly and ploughed in. If no rain falls till the 8th day it is watered, 
and again on the 22nd. From the 45th till the 60th day, the plants con- 
tinue to be removed. The field must be inundated for five days before 
plucking up the seedlings for transplantation. The ground in which the 
dry seedlings are to be ripened is ploughed four times in the course of 
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THE RICE PLANT 

eight weeks commencing about 15th May, and all the while inundated.. 
The inannre i.s given before the fourth ploughing. The mud is then smoothed 
and the seedlings transplanted into it, about 3 to 5 being stuck together 
in the mud at about a span distant from the nest clump. The water is. 
let ofi for a day, hut afterwards the field is constantly inundated till 
the grain is ripe. In nirdgi, the ground is ploughed three times in February— 
March while it is dry. About the middle of May the field is inundated, and 
in the course of 15 days ploughed four times. After the fourth ploughing; 
the mud is smoothed, the seed sown thickly and dung sprinkled over 
the surface, and the water let off. On the 3rd, 6th and 9th days water 
is again given, but must not stagnate. After tbe 12th day, inundation 
is commenced, and continued till the seedlings are fit for removal 30 days 
after sowing. The cultivation of the field into which the seedlings are 
transplanted is exactly the same as for dry seedlings. Various pulses 
are sown in the fields that are to ripen the transplanted crop, and are 
cut down immediately before ploughing for rice commences. 

Kdr (or Mm) crops (hot weather) are divided into three kinds according: 
to the time of sowing. When the farm is properly stocked, the seed is sown 
at the most favom’able season, and is called Jcumba Mr ; but if there be a 
want of hands or of cattle, part of the seed is sown earlier .and part later 
than ill the proper season. When sown too early it is called tula Mr ; when 
too late, mesJia Mr. The three methods of cultivation described above 
for the hain crop, viz. hy dry seed, germinated seed, and transplantation, 
are .found here also, except that in the case of t ula Mr no dry seed is ever' 
sown. 

In Coorg there is annually but one rice crop, except in a few valleys, 
in the north. The rice cultivated throughout Coorg and in general use 
is the large-grained A finer kind is the small rice sanna-hatta,. 

and a red variety the kesari. For parched rice the Mlame is the kind used. 
The seed is sown in a nursery, and in 20 or 30 days the seedlings are ready 
for transplanting, which takes place in July and August, regulated by 
the monsoon. The crop is cut in November or December. [Cf. Rice, 
Mysore Gaz., 1897, i., 131-44, 217-8 ; ii., 317-8, 328, 563-4.] 

Burma. — The area in 1905-6 was 9,283,801 acres. The districts of 
importance are, in Upper Burma: — Shewbo, 365,107 acres ; Yamethin, 
225,170 acres; Upper Chindwin, 160,783 acres; and Kathu, 159,596 acres. 
In Lower Burma : — Hanthawaddy, 1,114,359 acres ; Thongwa, 843,840 
acres ; Pegu, 778,372 acres ; Akyab, 599,880 acres ; Thaton, 563,973 acres ;. 
Ba.ssein, 536,720 acres ; and Myaungmya, 518,508 acres. The crop is 
dhuded into three main classes : kauhkyi or late-rain paddy ; Muhyin or 
early-rain paddy ; and mayin or dry- weather paddy. Kauhkyi is said tO' 
occupy the largest area, viz. in 1904-5, 8,833,716 acres ; kauhjin next with 
332,117 acres; then mayin with 99,631 acres. The Final General Memo- 
randum of the Commercial Intelligence Department estimates the area in 
1906-7 at 6,988,500 acres. The yield was given as 96 per cent, of normal, 
and the surplus available for export was 2,374,000 tons cargo rice, equiva- 
lent to 40,237,000 Gwt. cleaned rice. 

Methods of Cultivation. — The luost fertile land, where the largest amount 
and the best quality is grown, is found in the delta of the Irrawaddy. 
There are five methods of raising the crop, practised in difiierent 
parts of the country ; — ^(1) On the ordinary swamp land in low-lying 
plains where the rainfall is sufficient ; (2) on level land from which the 
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rain-water runs off too quickly and irrigation kas to be resorted to ; (3) 
on land near the river-bank which is submerged and cannot be planted 
till after the highest rise ; (4) in hill clearings ; (5) a hot- weather crop 
obtained by irrigation either by means of dams or by water-wheels. 

For the first three methods, ploughing commences in June, when the 
rains have softened the soil and rendered the use of the plough possible. 
Meantime nurseries have been prepared on higher ground and seed sown 
broadcast. By July or August the fields for the first two classes and the 
plants in the nursery are ready and the vomig plants are dibbled in, two 
together at intervals. In the case of riparian lands, the plants cannot 
be put out till about September ; the harvest begins in November and is 
over by January. The hot- weather crop is planted in January-March, 
and is reaped about three months afterwards. The water necessary 
is usually obtained by throwing a dam across a stream, but at Meng-doon 
in the Thayet district a self-acting wheel is used. 

In cultivating rice in hill- clearings, a site is first selected, thickly 
covered with bamboos and forest, which is ail felled in April. After two 
months’ drying, the fallen trees and scrub are set on fire, the ashes fertilising 
the ground. After the first fall of rain, the surface is slightly broken 
with a hoe, the ashes mised with the soil, and the seed, usually rice and 
cotton or sesaimim and cotton, sown broadcast. The rice and sesamum 
are reaped in September or October, and the cotton bolls picked in 
December to April. After this the hill-clearing is abandoned. [C/. DisL 
Settl. Oper. Repts. ; Tipper Bunyva Gaz., 1900, ii., pt. 1, 337-41 ; Max and 
Bertha Ferrars, Burma, 1900, 48-56 ; Nisbet, Burma under Brit. Rule 
and Before, 1901, i., 330-43.] 

MANUFACTURE. 

Mills and Milling. — An important feature of the Indian rice trade is 
the rise and present position of the Burma power-mills. These mills had 
their origin in the very high cost of labour in that province and the dis- 
inclination of the Burman agriculturist to undertake any work he can 
avoid. In Bengal the rice crop is as a rule husked by the growers ; in 
Burma it is conveyed to the market as paddy. It thus soon became 
evident that if rice was to become an important article of export, it must 
be husked at Eangoon. This gave rise to the important rice-milling 
industry of Burma. But these mills were for a long time greatly handi- 
capped by the cost of coal imported from England. Moreover, the ques- 
tion of the disposal of the husk became-a serioiis one. The discovery soon 
followed that the husk, previously wasted, might be utilised as the fuel 
to drive the mills. The husk is accordingly conveyed by special con- 
trivan(^es to the furnaces and there consumed, while a stream of water 
flowing below carries off the ash. By these and other inventions so 
great economies were effected that it soon became evident that not only 
w’^as a great export trade possible, but that it would no longer pay to carry 
rice in husk to be milled at localities remote from the areas of production. 
To the skill and energy of the European inventors and owners of these 
mills, therefore, is due the credit of this great and prosperous industry. 

According to the Finanoial and Commercial Statistics, there were 
127 rice mills in India in 1904 employing 17,814 persons (mostly Madras 
coolies). The industry, however, is of importance only in Burma, which 
had of the above totals 114 mills and 17,016 employees. According 
to the statistical tables, the remainder were distributed as follows: — 
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THE EICE PLANT 

Paajab 1 mill., with 33 employees ; Bombay 1 mill, with 80 employees ; 
Madras 1 1 mills, with 685 employees. 

Revenue Duty . — In the Imperial Gazetteer (iv., 257-8) it is stated 
that the “revenue derived from rice and millet beer amounted in 
1902-3 to about 6 lakhs in Bengal and 11 lakhs in Burma ; elsewhere 
it is inconsiderable. In Bengal, pachmi brewed from rice or millet is 
con.simied by aboriginal tribes, and by the lower orders in general, in 
certain districts. It is valued both as a stimulant and as food. The 
hulk of the revenue which it yields is derived from licenses for manii- 
faeture and retail sale, which are put up to annual auction, the number 
and sites of the shops having been previously fixed. Licenses for the 
home-brewing of pachwai for domestic purposes are granted in certain 
districts to the headmen of villages inhabited by aboriginal races, on 
payment of a fixed fee for each household. In Burma the Native beer 
is brewed from rice. Wlien consumed by certain hill tribes, mostly in 
Upper Burma, it is exempted from taxation, otherwise the excise system 
is similar to that in Bengal. It is almost as easy to brew' this beer as to 
make a pot of tea, and as the main ingredient is a staple article of food, 
it is almost impossible to check private manufacture.” In the Moral and 
Material Progress of India the excise revenue from fermented local 
liijuors, amounted in 1905-6 to £113,234 in Bengal and to £151,402 in 
Burma (see pp. 757, 760). The preparation of vinegar from rice is 
almost peculiar to Burma (see p. 1111), As regards Customs Revenue, 
rice and rice flour are the only articles on the export tarifi schedule, the 
duty on which is levied at the rate of 3 annas per mauiid of 82f lb. 
The revenue thus obtained during the vears 1900-6 amounted to the 
following sums In 1900-1, Rs. 84,89,433 ; 1901-2, Rs. 90,87,957 ; 
1902-3, Rs. 1,26,06,624 ; 1903-4, Rs. 1,20,31,363 ; 1904-5, Rs. 1,31,75,772 ; 
1905-6, Rs. 1,15,11,257 (£767,417). The increase in recent years is 
doubtless to some extent the direct expression of the economies effected 
by the Burma milling industry. 

It was said some time ago that India held a practical monopoly of 
the world’s supply of rice and accordingly was justified in placing an 
export duty on the q.uantities sent to foreign counriies. The duty above 
mentioned was first imposed in 1875, when oil, rice, indigo and lac were 
subjected to an export duty. In 1880 the duties on the other articles 
were remitted, and that on rice alone retained. But the e.xports of rice 
from the Southern States of America, from Madagascar, from Cochin-China, 
from Siam, from Japan, etc., have given a new conception of the trade. 
In fact, it might almost be said that but for the economies effected by 
Burmese milling, the exports would have by now been lost to India. 

TRADE. 

The foreign rice trade of India may be said to he very ancient. So 
long age as 1503 Vertomanuus^ (Travels, in HaJcl. Voy., 1811, iv., 577) 
made special mention of the exports from Mangalore. In present-day 
traffic almost the entire supplies of the cereal sent to foreign countries are 
drawn from Burma. It is employed as food, for distillation, and in the 
manufacture of starch. “ Formerly the bulk of the rice exported from 
Burma consisted of ‘ cargo ’ rice, of which fi\’'e-sixths was unhusked 
(or ‘ paddy ’) and only one-sixth husked. Gradually, with the extension 
of rice-mills, the propoi-tion of cargo rice has dimmished, this description 
being replaced by husked and cleaned rice, to the great advantage of the 
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faade. For the husk is used as fuel in the mills, the bran ljung between 
the husk and the grain is exported at a good profit for pig-feeding, and a 
saving in freight is thus efiected.” “ Rice is exported to every quarter of 
the globe, not more than about half of the total exports being consumed 
in Europe. _ Large quantities are sent to the Straits and Ceylon, to other 
parts of Asia, to East Africa, to the West Indies and South America. 
Indian rice penetrates to every region to which the Indian or Chinese 
coolie finds his way. It is to be noted that other countries, such as Siam, 
Cochin-China and J ava, are already competing with India in these markets.” 
Again, “ The rice trade is conducted under conditions as regards the efiects 
of the seasons which are unknown in other parts of India, for as yet no 
failure of the monsoon in Lower Burma has been recorded. The fluctua- 
tions of the export trade from Burma depend, however, upon conditions 
in other parts of India, since bad seasons cause the diversion to India of 
rice which would ordinarily be exported to foreign markets ” (Imp. Gaz., 
1907, iii., 284-5). Burma has thus very properly been described as the 
granary of India, and it plays an important part in securing the balance 
of food supplies of the East generally. 

staple of Burmese Commerce . — The importance of the rice crop may 
be seen by the fact that the Exports often constitute the highest valued 
commodity and have often disputed the first position with raw cotton. Thus 
in 1904-5 the Rice exports (all kinds) were valued at Rs. 19,62,04,232 ; 
Wheat, Rs. 18,59,82,302 ; Cotton (raw), Rs. 17,43,46,872 ; Jute, Rs. 
11,96,56,462 ; Opium, Rs. 10,62,34,442 ; Hides and Skins, Rs. 9,90,58,538 ; 
Tea, Rs. 8,46,54,867 ; Cofiee, Rs. 1,66,09,757 ; and Indigo, Rs. 83,46,073. 
But in 1906-7 these positions were seriously changed : jute headed the 
list, followed by cotton, then rice, hides, tea, opium, wheat, coffee and 
indigo. Other raw products and partially manufactured products might be 
added to the above enumeration, but enough has been said to show the 
great importance of the rice traffic — ^the exports in that cereal being the 
staple of Burmese commerce. 

Internal. — The total recorded internal trade transactions by rail 
and river amounted in 1906-7 to 35,038,390 cwt., of which 8,039,211 cwt. 
consisted of unhusked rice (paddy) and 26,999,179 cwt. of husked rice. 
The chief exporting centres were Bengal, 10,364,281 cwt.; Madras, 4,290,216 
cwt. ; E. Bengal and Assam, 1,228,575 cvrt. ; Sind, 2,905,816 cwt. ; 
Bombay port, 949,010 cwt. ; Calcutta, 6,755,856 cwt. ; and Madras ports, 
916,575 cwt. The chief imports were Calcutta, 9,470,405 cwt. ; Bengal, 
3,733,778 cwt. ; Madras ports, 3,128,178 cwt.; Bombay, 1,754,606 cwt.; 
Madras, 1,195,222 cwt. ; United Provinces, 460,072 cwt. ; Karachi, 
2,631,268 cwt. 

The total coastwise external traffic by sea in the same year amounted 
to 19,582,791 cwt. (5,085,681 cwt. unhusked and 14,497,110 cwt. 
husked). Of this Burma exported 16,259,498 cwt. ; Bombay, 800,618 cwt. ; 
Bengal, 309,708 cwt. ; Madras, 463,487 cwt. ; Sind, L684,085 cwt. 
The chief importing centres by coast were Bombay, 3,755,193 cwt. ; 
Madras, 5,132,772 cwt., and Bengal 5,848,337 cwt. 

Foreign. — The EXPORTS of husked rice during the five years 1902-7 
were as follows : — 1902-3, 47,033,137 cwt., valued at Rs. 18,78,73,780 ; 
1903-4, 44,441,186 cwt., valued at Rs. 18,95,42,429 ; 1904-5, 48,873,297 
cwt., valued at Rs. 19,47,22,505 ; 1905-6, 42,211,869 cwt., valued at 
Rs. 18,41,06,407 ; and 1906-7, 38,054,054 cwt., valued at Rs. 18,32,55,332. 
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In addition to this, a considerahle quantity of tinhiisked rice (rice in husk) 
or paddy, amounting in 1906-7 to 655,132 cwt., valued at Bs. 19,98,886, 
and smaller quantities of rice-flour, viz, in 1906-7, 6,165 cwt., valued 
at E.s. 44, 481, are annually exported. Robertson {Rev. Trade Ind., 
1904-5. 23-41 states that both in regard to quantity and value the trade 
of 1904-5 was the largest known, and that the average price was 7 per cent, 
lower tlian in 1903-4. The bulk of the exports of husked rice is always 
from. Burma, which, out of the totals above mentioned, contributed 
as follows 1902-3, 36,791,543 cwt.; 1903-4, 33,346,351; 1904-5, 
37,514,518 ; 1905-6, 31,067,895 ; and 1906-7, 28,105,443 cwt. Bengal 
comes second with, iii 1905-6, 8,955,237, and in 1906-7, 4,736,786 cwt. 
Madras in 1905-6 .supplied 1,500,945, and in 1906-7, 3,333,774 cwt. Sind 
in 1905-6 gave 303,354 and in 1906-7, 1,344,529 cwt. Lastly, Bombay 
in 1905-6 furnished 584,440 and in 1906-7, 533,443 cwt. According to* 
Robertson, unhusked rice goes entirely to Ceylon, except as a constitu- 
ent of husked rice to prevent its heating. Of cleaned rice the princi- 
pal destinations west of Suez are Germany, which, in 1905-6, took 

4.968.851 cwt., valued at Rs. 1,97,42,006 ; United Kingdom, 3,473,883 
cwt., valued at Rs. 1,48,95,095 ; Holland, 2,513,425 cwt., valued at 
Rs. 89,00,902 ; Austria-Hungary, 2,442,632 cwt., valued at Rs. 87,66,678. 
Of the Eastern section of the trade, the most remarkable feature is the 
development in the export to Japan, which amounted in 1904-5 to> 
9,277,239 cwt., valued at Rs, 3,52,13,937, an increase of 32 per cent, over the 
quantity for 1903-4, though it fell in 1905-6 to 6,593,531 cwt. After Japan 
in 1905-6 comes Ceylon with 5,976,582 cwt., valued at Es. 3,21,23,634 ; 
then the Straits Settlements with 5,028,694 cwt., valued at Rs. 2,05,89,495. 

The Imports into British India do not amount to much, viz. in 1905-6, 
965 cwt. uuhusked rice, valued at Rs. 3,263, and 7,230 cwt. husked rice, 
valued at Rs. 40,018, the bulk of which comes from the Straits Settle- 
ments. 

Of the trade by land (Trans-frontier) the latest available figures are 
for 1906-7. In that year the quantity of husked rice exported amounted 
to 69,050 cwt., valued at Es. 4,31,739, and unhusked rice to 29,682 cwt., 
valued at Es. 1,64,542. The Trans-frontier import trade is considerahle. 
In the year under review, imports of husked rice amounted to 1,173,025 
cwt., valued at Rs. 76,08,888, and of unhusked rice to 1,349,532 cwt., 
valued at Es. 49,84,420. Almost the whole of this, husked and un-husked, 
comes from Nepal, viz., in 1906-7, the former, 945,640 cwt., and the latter, 

1.215.852 cwt. 


P 


D.E.P., 
vi,, pt. i., 
6-15. 


PANICUM, Umi.; FI. Br. hid., vii., 26-60 ; Prain, Beng. Plants,. 
1903, ii,, 1174-80 ; GsAMmEiE, One of the largest genera of grasses. Of 
the Indian species several are much valued as fodders, owing to their 
abundant yield of grain— Millet. 

P. antidotale, Rvtz. ; Duthie, Fodd. Grass. N. Ind., 1888, 4; Lisboa, Bomb. 
Grass., 189G, 23, t. 9. The gmiara, layo-gundli. gdmur, gharam, male, etc. A tall 
coarse plant, abundant on the plains of Northern India, and extending to- 
Baluchistan and Afghanistan. 

P. colonum, i/w7. / Duthie, Ic. 4; Lisboa, 4c. 11, t. 7. The samdn/c, shama, 
sivatn borrur, wundu. An annual, abundant tln’oxigbout the plains, ascending 
to moderate elevations on the Himalaya. In parts of the Panjab it is culti- 
vated for its grain. It is generally considered one of the best Fodder grasses 
in India. [Of. Church, Food-Grains of Ind,, 1886, 50.] 
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P. Crus-galli, Unn. ; var. ft'umettfaeettnt., Trinien ; Prain, l.e. 1177; P. fru- 
mentaceum, Eoxh. ; Duthie and Fuller, Field and Garden Crops, 1882, ii., 3-4, 
t. xxiv, ; Duthie, Fodd. Grass, N. Ind., 8 ; Lisboa, l.c. 11. The shamula, shama, 
same, aanwa, jhungara, niandira,hanti, chamalu, etc. A tufted annual, extensively 
cultivated as a rainy-season crop over the greater part of India and on the 
Himalaya up to 6,500 feet. In The Bower Manuscript (Hoemle, transL, 151) 
mention is made of “gruel made of syamxikd,” and this has been regarded as 
denoting the present ^millet. The MS. in question was found at Kucha near 
Khotan, and is of the 8th century. 

This is the quickest-growing of all the millets, and in some localities can be 
harvested within six weeks of being sown. It thrives best on light sandy soil. 
Banerjei (Agri. Cuttack, 1893, 76) says it often follows kangu (Setarin itaiica). 
The soil is ploughed twice, and the seed sown broadcast in the middle of May to 
the middle of June. In about a month and a half the land is thoroughly weeded. 
Bain is required till about the middle of August, when the crop is cut. Of 
the United Provinces, Duthie and Fuller state that it is sown at the commence- 
ment of the rainy season and a spring crop usually follows it. The seed is 
sown at the rate of 10 lb. to the acre, and the young plants require at least two 
weedings. In the drier regions of the Doab it is frequently grown as a sub- 
ordinate crop with judr (.§!o»v//u»m vuie/itre). The yield varies from S to 10 
maunds grain to the acre. In Bombay the area devoted to it in 1905-6 was 
43,586 acres. Mollison {Textbook Ind. Agri., 1901, iii., 61) states that the laud 
is prepared as for hdjra tffpiioitietitii). The seed is drilled with 

a four-coirltered plough in Jtme-July at the rate of 6 to 8 lb. to the acre. The 
rows are about 12 inches apart, and the plants should be thinned out wdiere the 
seed is sown too thickly. The crop is weeded and intercultured with the bullock- 
hoe as w'ith bdjra. It ripens in Septeniber-Oetober. In the Deccan it is usually 
grown on poor, light upland soil where the rainfall is moderately heavy, and on 
such land a yield of 400 to 500 lb. grain and 1,500 lb. straw is a full average crop. 

The grain is consumed chiefly by the poorer classes, with whom it has the 
special merit of ripening early. It is eaten boiled in milk or is parched. Leather 
[Agri, Ledg., 1901, No. 10, 368 ; 1903, No. 7, 150, 178) gives the following 
analysis; — moistme, 7*72; oil, 4'39 ; albuminoids, 7*06; soluble carbohydrates, 
67'56 ; vTOody fibre, 7‘44 ; soluble mineral matter, 1-70; sand and silica, 4’i3 ; 
total nitrogen, ITS ; albuminoid nitrogen, 1*13. In the Madras Px’esidency and 
in Mysore the straw is much used as a cattle Foddek, and in the Meerut district 
it is sometimes grown as a fodder crop. [Of. The Bower Manuscript (Hoernie, 
transi.), 1893-7, 137 ; Chm’ch, l.c. 49 ; Basu, Apn. Ijokardaga, 1890, pt. ii., 29; 
Bice, Mysore Qaz., 1897, i., 114-6; iAakBvli, Handbook Ind., Agri., 1901, 259.] 

P. maximum, dacq. i Ttain,. Beng. Plants, ii., 1179; P. jtimentorum, Pcrs. ; 
Duthie, l.c. 9; Lisboa, l.e. 18-22. Guinea C4rass, gird gawat, geneo-pullw, gini 
hullu, nauka-thau-hau, etc. A tali perennial native of Africa, and now cultivated 
in India. 

Is best propagated by root cuttings. A sandy soil is most suitable. After 
the ground has been prepared in the ordinary way, the roots should be planted 
out 2 feet apart on the fiat, at the commencement of the rains, care being taken 
to arrange them so as to form lines at right angles in both directions. If planted 
at any other time, the field should be inundated with water immediately after 
planting. When the crop is established the rows should be ridged up iu the 
direction of the slope. Subsequently, according to Mollison, Guinea Grass 
can hardly get too much water or maniure, but the water must not be allow^ed 
to stagnate. The best manure is well-rotted farm-yard, and it should be ap- 
plied in dressings of at least 5 tons per acre every fourth time the crop is cut. 
Crops are cut about eight times in the year, and plantations should be renewed 
every tliree years. Of the Poona and Surat Farms, Mollison says that it has 
been known to give outtxrrns of 20,000 to 35,000 lb. per acre according to .season. 
{Of. Dept. Land Ecc. and Agri. U. Prov. Bull., 1897, No. 6 ; Mollison, l.e. 233-6 ; 
Leather, Agri. Ledg., 1901, No. 10, 368 ; 1903, No. 7, 166, 170.] 

P. miliaeeum, Linn.; Duthie and Fuller, Field and Garden Crops, ii., 
1-2, t. xxiii.; Duthie, Fodd. Gi'oas., l.c. 9; Lisboa, l.c. 16. Oommon Millet, 
chena [or chens), chin phikai, sdwan-chaiiiva, anne, sdlan, tzedze, wadi, vari, 
'kaiahanai, mrciyu, bili haragu, etc. This grass is supxjosed to bave been 
introduced from Egypt or Arabia. It is grown in various parts of the 
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country up to 10, COO feet on tlie Himalava, but nowhere to any great 
extent! Stein {Ancient Kkotan, 376) says he found at the Niya site (3rd 
century) some ancient straw among wliich the husk of this species had 
been recognised by the authorities of Kew. 

Bengal. — Boy (Crojjs of Beng., 1906, 58-60) states that this millet 
does best on a heavy loam and luxuriates on newly formed char lands. 
The land is ploughed after the 15th December, up to January or even 
to 15th Fehriiarjy and harrowed two to four times after each ploughing. 
By the time of the fifth or sixth ploughing the clods are broken with 
che hammer and the seed sown broadcast about the 15th February, 
at the rate of 5 seers to the acre, then ploughed in; but to cover 
the seed, the land is again harrowed. When the piauts are 6 inches 
high, the field is weeded if necessary. The crop is harvested about the 
15’th March to the 15th May. The average yield is about 24 maunds 
per acre, valued at Bs. 48. 

United Provinces. — It is grown a.s a hot-weather crop, irrigated from 
wells. Sown in March at the rate of 10 lb. to the acre, and ripens 
towards the end of May. Yield, six to eight maunds of grain per acre. 
In Bandelkhand there are two varieties, ■phikai and rali. The former is 
sown a little earlier than the latter, and yields a heavier outturn. 

Bombay. — The area under this crop and under -F. miliar e are 
returned together. They are generally distinguished by tlie names of 
OTW and sdm resj)ectively. In 1905-6 they occupied 231,948 acres in 
Bombay and^ 2,140 acres in Sind, and are said to take the sixth place 
among the cereals of Bombay. Their cultivation is almost limited to the 
Konkan and the Cf-hat parts of Nasik, Poona, Satara, Belgaum and Dhir- 
wiv. In these districts F. miliaceum is a Miarif crop, depending on 
natural rainfall, and is never irrigated. According to Mollison, it is raised 
like ndgli {Eleusine coracana) from rdhed seedlings transplanted. 
When the seedlings are growing, the field is ploughed three or four times 
during the first three weeks of the rains. About 1 lb. of seed per guntJia 
(one-fortieth acre) is sown broadcast on the segd-hed. It is grown without 
manure, and is commonly hand-weeded once in August. If transplanted 
early in July, the late varieties of the crop ripen towards the end of October. 
A full average crop on good varkm land (».e. upland soils of the Konkan) 
will yield 700 to 750 lb. grain per acre, worth 40 to 45 lb. per rupee. In 
Gujarat the crop grown is known as cheno^ and according to Mollison is 
agriculturally very different from the crop of the Konkan and Ghat dis- 
tricts. It is grown in garden lands as a hot- weather irrigated crop. MTieii 
ginger or other garden crop is removed in December-January, the land 
is ploughed several times aud beds formed for irrigation. The seed is 
sown broadcast, 10 lb. per acre, and lightly covered. Light irrigation 
is given as required, and the crop is hand-weeded once. If sown at the 
end of January it comes into flower in March and is fully ripe in April. 
A good crop }delds about 2 tons straw and 1,000 to 1,200 lb. grain per 
.acre. ■■ 

Uses . — The geaix is considered digestible and nutritious, and in many 
places is eaten whole, being cooked like rice. In Bihar, when boiled 
and parched, it is called marha, manhra or mdr. Prepared with milk and 
sugar it is a favourite food at marriage ceremonies. Near Simla it is 
sometimes used as bread in the form of chapatties, called chinatti (pan- 
cakes). Leather gives the following average analysis of three samples 
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of grain : — moistnrej 8‘84per cent. ; oil, 4*57 ; albuminoids, 8 ‘04 ; soluble ohemisfa-y. 
carbohydrates, 65*20 ; woody fibre, 7*S9 ; soluble mineral matter, 2*16; 
sand and silica, 3*79 ; total nitrogen, 1*36 ; albuminoid nitrogen, 1*29. 

[Of. AgrL Ledg., 1903, No. 7, 179.] 

Ill the green state it affords excellent Fodder for cattle and horses, Podder. 
and in parts of the Panjab is sometimes grown for this purpose only. 

The dry straw, called pral or prdli in the Montgomery district, is some- 
times given to cattle. 

[Cf, Church, l.c. 42; Basu, Agri. Lohardaga, 1890, pt. ii., 33; Banerjei, 

Agri. CuttacTc, 1893, 75-6 ; Lawrence, Valley of Kashmir, 1895, 337-8 ; Rice, 

Mysore Gaz., 1897, i., 117 ; Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, 
l.c. iii., 61-4 ; Crop Exper., Bomb. Pres. ; Joret, Les PL dam L’Antiq., etc., 

1904, ii., 245.] 

P. miliape, Lamh.; Huthie, l.c. 10; Lisboa, l.c. 11 Little Millet, Little 
hungu, Imtki, gondula, migTiri, cMka, warai, sdva, shamai, nella-sliama, l^Slillet. 
etc. One of the minor millets, smaller in all its parts than the former. 

Of Bengal, Eoy {Crops of Bengal, 62) states that this millet is largely Bengal, 
cultivated in the Lower Province. No manm*e is used, and it may be 
followed in rotation by a rabi crop. The land is ploughed and harrowed 
from January to March and the seed sown from March to May, at the seasons, 
rate of 18 seers per acre. No further operations are necessary till August 
or September, when the crop is cut and threshed like dus paddy. The 
yield is stated to be 24 maunds per acre. In the United Provinces its xieid. 
cultivation is confined chiefly to the southern hilly districts. It is sown 
in June and reaped in October, forming, together with hoAon {PasiHilum 
scroMculatum), the crop generally taken from the poorest land in 
the village. In Bomba}’*, the description from Mollison given under Bombay. 

P. miliaceimi applies ecpially to the present crop. 

[Cf. Church, l.c., 44 ; Baeu, Agri. Lohardaga, 1890, pt. i., 65 ; pt. ii., 29-30 ; 

Mukerji, Handbook Ind. Agri., 1901, 259 ; Mollison, l.c. iii., 61-4 ; Crop Exper. 

Bomb. Pres. ; Leather, Agri. Ledg., 1901, No, 10, 369 ; Hanausek, Micro. Tech. 

Prod. (Winton and Barber, transl.), 1907, 352-3.] 

PAP AVER AND OPIUM ; Papaveeace,^. Opium is an in- D.B.P., 
spissated juice obtained by scratching the unripe capsules of Bapiwev pt. i.* 
fiomnifermn, Linn., and allowing the milky sap, which exudes there- ^”?*®®* 
from, to dry spontaneously. There may be said to be two chief kinds 
of opium, that used for medicine (produced chiefly in Asia Minor), and 
that smoked, eaten, etc. (grown in India and China). 

History. — Various species of poppy are mentioned by the early Greek writers 
(Homer, etc.) as ornamental garden plants or as attractive- looking weeds of 
the fields ; the merits of the seed as an article of food and as affording oil were Oil-seect. 
extolled before the discovery had been made of the somniferous property of the Capsules, 
capsules, and certainly long anterior to the recognition of the value of the milky Milk:. 

.sap. The capsules, stems and leaves were employed by the Greeks in the pre- 
paration of an extract called meconium {cf. Hippocrates, Theophrastus, etc.), Meconium.. 
which w-as employed as a soporific drug and used in the fabrication of a sootlnng 
beverage exactly corresponding to the post of the Panjab to-day and the kukndr Post and 
of Akbar’s time. Lastly came the discovery of the more potent nature of the 
inspissated sap, the opion of the Greeks, a word that may be spoken of as the 
diminutive of oirds — the juice. JPapnver aotnnifeieuni was grown in Asia Minor 
for its capsules, which the Arabs carried all over the East, even to China, some- 
time before the Greek discovery of the value of the juice. 

The discovery of opium began to attract attention about the 3rd century b.c. Greek 
Theophrastus was acquainted with it, and. describes the method of obtaining it Kaowiedge... 
by scratching the green pods. Virgil {Georg., iv,, 646) speaks of the lethean 
virttie of the plant. Pliny pays special attention to the medicinal value of 
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opion, Dioscorides narrates with the minutest detail the process of 

extraetincr and manufacturing the drug, and is careful to distinguish it from 
the older preparation ftieconium. In his time the drug would seem to have come 
Eoman mainly from Asia Minor. Indeed, during the Roman Empire, as also the early 

Empire. jMiddfe Ages, the on]5' sort of opium known was that of Asia Minor. And even 

in the IStli century Simon Jannensis (physician to Pope Nicholas IV.) spoke of 
Opium tkebaicum. 

Arab But if the Greeks discovered the potent juice — opium — the Arabs were chiefly 

Iiiiiuerice. concerned in disseminating the knowledge of the plant and its uses. The Arab 

medical writers from about the 9th to I2th centuries give a full account of it 
derived almost exelusivety from Dioscorides and Galen. That the followers of 
tiie faith of Islam proclaimed the properties of opium to the i^eople of India 
and Chma there can be no doubt, since the Sanskrit and all the vernacular names 
in use to-day are clearly traceable to the Semitic corruption of opos or opion 
Afi/un. into afyim. Thus the Hindi aiim points to afyun as the transitional stage from 

opion. In the same way the Arabs carried the poppy capsules and opium to China, 
hence the name ya-pien, also a-foii-yong, in the Chinese language. Pre\dous 
to the Tang dynasty the opium poppy was apparently not Itnown to the Chinese. 
Saaskrit Kame. According to one writer the Sansluit name is ahiphem, and, explained as 
meaning “snake venom,” would thus not be derived from the Greek. But it 
is more ofteir written ahipana, a word which most authors speak of as being 
quite modern and derived directly from the Arabic. Sir George Birdwood 
(E.I.C. First Letter Book, liv.), for example, says, “ It does not occur anyw'here 
until it appears in a Sanskrit dictionary published in Calcutta about seventy 
years ago.” Mr. R. M. Dane {Hist. Mem., in Rept. Roy. Qomm. on Opium, vii., 
app., 2S-63) says that evidence was placed before the Commission to the effect 
that it is mentioned in the Bhavaprakasha and other Ayur-Vedio medical 
ladian works supposed to have been wi-itten not less than 800 years ago. He then 

Knowledge. adds that the history of the production and use of opium in India before the 

commencement of the 16th century is, howev'er, obscure. 

On the other hand, Grierson (Bihar Peasant Life) gives a complete vocabu- 
lary of words for the plant, its varieties, every part of it, as also everj’’ product 
it affords and every feature and stage in its cultivation and manufacture. Still 
there can be no possible doubt that the poppy cultivation of Bihar does not date 
fwther back than a couple of centuries or so. While that view is doubtless 
Fast or PMt. coiTect, and extreme caution is necessary, still there are words, such as poet 
or puat (already mentioned), that seem quite unconnected with Greek 
literature, and which indicate, as has been suggested, a more ancient Imowledge 
of the plant than in its special sap — opium. The word post usually denotes 

the capsules, and in South India it becomes postaka-tol. Dutt tells us that 
Khakhas. in Sanskrit the poppy capsules are khdkhas and the seeds hhastila, but 

that there is no classical name for opium. The seeds are kashkdsh in India 
•Chinese generally, and in South India gaahagasha. So also in China there are names 

.Eiaowledge. for the poppy that carry the knowledge of the plant back to the 7th century. 

Dr. Edkins (Hist. Notes on the Poppy in Ghina, in Rept. Roy. Comm, on 
Opium, 1894, i., app., 146-58) points out that in the 10th century the Emperor 
Sung T’ai-tsu directed the first great medical work to be written ; in that, the 
2i:nantj. names given to the poppy are minang ( =millet vessel) and ying-su (= jar-millet). 

Both names of necessity denote the poppy capsule and its seeds, and involve 
most probably a knowledge in their respective properties prior to the discovery of 
opium. Su Sung compiled the second great medical work (which appeared in 1057 
A.D. ), and it is there stated that “ the poppy is found every\vhere. Many persons 
Red and yiute cultivate it as an ornamental flower. There are two kinds, one -with red flower. s 
Poppies. and another with white.” This, therefore, implied that though the name that 

nowadays denotes opium had not come into use, the two forms of the opium- 
yielding plant were well known in Ghina at the period mentioned. Lin flung, 
Mdkof tke ia t}ie 12th century, alludes to the milk from poppy heads. A poem wi-itteu 
during the Sung dynasty speaks of the poppy fields resembling snow. Thus 
there can be no doubt the opium poppy was extensively cultivated in China 
long anterior to the importation of India opimn. Wang Shih, in the 13th 
century, speaks of the prepared drug as simply magical in the treatment of 
dysentery. 

^s,rly At the beginning of the 16th century the opium imports into China from 

Exports _ India had not only been fully established, but the cultivation of the poppy plant 
from India, the imvnufaetiu’e of opium at Malwa had become regular industries, thus 
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fully two centuries prior to the conquest of Bengal by Clive. And there can be no 
xuanner of doubt that prior to the British, the Portuguese controlled the Chinese 
opium exports from India. It is significant that while Baber (Memoirs, 1519, 

334) makes no mention of opium in connection with his discussion of the revenue 
of Bihar, his grandson, the great Emperor Akbar, on the subj ection of Malwa 
.and Cambay, found the opium traffic a distinctive and important feature of these 
new dominions. Moreover, Abul Fazl specially mentions Fatehpur, Allahabad, 

‘Ghazipur, Lahore, etc., as concerned in poppy culture, and lays stress on the 
excellence of the crop in Malwa. Sir J. B. Lyall (Hist. Sketch in Rept. Roy. Comm, 
on Opium, vii., app., 5-28) says that it seems certain the Mughal monopoly began Mughal 
a little later than Akbar’s time. He, moreover, came to the conclusion that Monopoly, 
it probably was confined to Bihar, The right to manufacture and sell the drug Bihar State’s 
was finally placed by the Mithammadans under direct supervision ; it was farmed Monopoly. 

•out, and land devoted to this cultivation subjected to a higher tax than that 
for other produce. But as bearing on the probable date of the State monopoly, 
it may be mentioned that in the Mirat-i-Ahmadi we learn of the systems of taxing 
and the revenue realised from opium by the city of Ahmadataad in the time 
•of Sultan Muzoffar and other Gujarat kings, before the overthrow of the dynasty 
by Akbar in 1573 a.d. 

The antiquity of the opium traffic may be judged of by the fact that Giovanni 
da Empoli (in 1511) mentions that Alboquerque had captured eight “ Guzzarate ” 
ships that contained, among other merchandise, “ arfuin, for so they call opio 
.tebaico.” In 1516 Barbosa tells us that this drug was among the articles brought Early Arab 
to Malacca by the Arab and Gentile merchants to exchange for the cargoes of 
the Chinese junks. He also informs us that opium was carried from Arabia 
to Calicut, and from Cambay to Calicut, the Arabian being one-third higher 
priced than that of Cambay. Garcia de Orta, in 1563, published a full account Early ladiaa 
•of the Indian habit of eating opium, and Frederike speaks of going (1568) to Traveller.?. 
Cambay, where he purchased sixty parcels of opium. Shortly after, Acosta 
'(Tract, de las Drogaa, etc., 1578, 408) and Linschoten (1598) amplified very greatly 
the particulars made knovn by Garcia regarding the Indian habit of eating 
opium. Boearro (1644) laid stress on the importance of the three great products 
of Cambay, viz. opium, indigo and cotton. Thevenot (Travels in Levant, Indo- 
Stan, etc., 1687, pt, ii., 97) mentions the use of opium in Persia. In the Tuzuk, refer- 
•ence is made to the Governor of Bihar being much given to kuknar (opimn-herap), 
and his consequent neglect of his duties. If this can be accepted as denoting 
a Biliar cultivation, it would be the earliest known. The first direct mention of Bihar. 

Patna opium appears to be given by Ralph Fitch, an Englishman who travelled 
in the East from 1583-91 a.d., and who visited Agra, Benares, Patna (Patenaw). 

He describes the last town very correctly “ as a very long and great towne,'’ 

■w’hich had a large trade in cotton, sugar and opium. The Abbe Raynal (Hist. 

Philosoph. des deux Indes, 1770, a work translated into English in 1777, i., 424) 
says that “ Patna is the most celebrated place in the world for the cultivation 
■of opium. Besides wliat is carried into the inland parts there are annuall.v 
3,000 to 4,000 chests exported, each weighing 300 lb.” Alexander Hamilton, 

(New Acc. E-. Ind., 1727, i., 315 ; ii., 22) speaks of the chiefs of Calicut vending 

from 500 to 1,000 chests of Bengal opium yearly, up in the inland countries 

where it is very much used. Mr. J. F. Finlay (Rept. Roy. Comm, on Opium, ii., Establishmeat o£ 

371-99) furnishes particulars of the proposals to abolish the Government mono- Bresent System. 

poly. He gives the early history and fixes the present arrangements as dating 

from 1797. 

Thus then, the opium monopoly was a direct legacy from the Muhammadan a Legacy to the 
rulers of India and from the early Portuguese traders, that had to be assumed British, 
by the British shortly after the battle of Plassey (1757). Mention, for ex- 
. ample, is repeatedly made of the trafilc having expanded so inordinately as 
to have forced the East India Company to assume its control and supervision in 
1781. But prior even to the advent of the Portuguese, the Chinese had become E.stablishmeiit of 
possessed of a full Itnowledge of the drug, Wang Hsi (who died in 1488 a.d.) Chinese _ 
.^speaks of opium being obtained from Arabia and being the produce of a poppy Broduotion. 
with red flowers. He died thus ten years before the arrival in India of Vasco 
da Gama, and not only describes the use of opium, but the methods pursued 
in the cultivation of the poppy and the extraction of the narcotic. There can, 

•therefore, be no sort of doubt that the cultivation of the poppy plant, as a source 
■of opium, was fully established in China ^ by the middle of the 15th century. 

'The prohibition against foreigners trading with China, issued in 1523, was a 
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ooiisequenco of Japanese raids, but its immediate effect was to lessen the supply 
(.if foreign opium, and in consequence regulations were issued with the view 
to improve and extend Chinese home production. 

Dr. Edkins, from whom most of the above historic facts regarding China 
have been derived, says that towards the end of the Ming d 3 Tiasty the legitimate 
practice of taking opium medicinally was destined soon to change into that of 
smoking it. The new phase, he affirms, was inthnately associated with the 
introduction of tobacco-smoking from the Philippine Islands. Tobacco reached 
China about 1620 A.D., or just about the time that King James I. published in 
England his Counterblast to Tobacco, and the last of the Ming Empei’ors pro- 
hibited the smoking of tobacco. But the habit nevertheless spread rapidly, 
and unfortmiately various substances came to be mixed with the tobacco, such 
as opium, arsenic and the like. These were for some years used as flavouring 
ingredients, but in time they became the chief materials smoked. It may 
thus truly be said that tobacco was a lesser evil than the early Chinese reformers 
supposed, while opium-smoking proved a far greater danger than they feared. 
The Emperor Ch’eng Tsung is much to be respected for his strong moral convic- 
tions, He made gi-eat efforts to cope with the evil of narcotic indulgence, but 
in vain. According to Bretsehneider, opium-smoking is a Chinese invention and 
quite modern. Nothing, he adds, proves that the Chinese smoked opium before 
the middle of the 18th cenfrtry. Dr. Edkins regards the connivance of the 
Chinese authorities (during 1729-96), from the highest to the lowest, as having 
served to render repressive measures futile, both against local production and 
foreign importation. Opium-smoking originated, moreover, in a lawless locality, 
at a great distance from Peking, and (as observi-ed by Holmes) “while the Court 
at Peking was endeavouring to suppress the foreign trade in opium, from 1796 
to 1840, it did not or could not put a stop to the home cultivation of the drug, 
since a Chinese Censor in 1830 represented to the throne, that the poppy was 
grown over one-half of the province of Chekeang, and in 1836 another (Oho 
Tsun) stated that the annual production of opium in Yunnan could not be less 
than several thousand piculs ” {Encycl. Brit.). 

This state of affairs culminated, and naturally so, in a conflict of interests 
as represented by local production on the one hand (an item of provincial revenue) 
and foreign importation on the other (an item of Imperial revenue). While thei 
British and Indian Governments were in treats'- with the Emperor of China, with 
regard to the enforcement of such restrictions on the foreign traffi.c as the Im- 
perial Government of China deemed desirable, the provincial authorities of 
China, as represented by the Commissioner Lin Tse-hsu, demonstrated their 
desire for the complete discontinuance of the foreign supply by destroying 
£2,000,000 worth of opium, the property of British traders. Had the Chinese 
Government taken the course open to it, and that, too, without arbitrary injury 
to a trade of large proportions (the growth of several centuries), namely to 
impose a gradually increasing taxation on imported opium ; had it exercised 
also the po-w’er, which it should have possessed if it did not do so, of restricting 
or prohibiting the cultivation of the poppy within its own territory, little would 
have been heard of the perplexing Opium Question of the present day. 

By the middle of the 18th century Bihar liad become the province in which 
opium of the best quality and greatest quantity was produced. In the anarchy 
of the period, the Government monopoly had fallen into abeyance. The system 
\mder which, in the early part of the century, business in 0 ]pium was conducted, 
in that part of India, is described by Ram Chand Pandit. In the first year of 
the British monopoly he was one of the joint contractors of the opium provision. 
There was, he tells us, a body of Native merchants, then resident at Patna, 
known as the opimn-dealers, who made advances to the cultivators and received 
in return the opium produced, took it to their houses, and made it up in the form 
required by the exporters. After the growers had delivered as much as liquidated 
the advances received, they disposed of the surplus as they thought fit, and the 
price rose accordingly. In October, the opium being prepared in the required 
form, the merchants used first to offer it for sale to the Dutch, having previously 
agreed among themselves as to the rate they would accept. A dealer owning, 
say, 500 maunds would dispose of 200 to the Dutch. After such preliminary 
sales, the dealers would then go to the English merchants and offer a further 
quantity, at a higher rate, and finally they would go to the French and dispose 
of some more at a still higher rate. Thereafter, say in November, the Dutch 
would make a second contract -with the opium merchants, but at a higher price 
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than their &st agreement, and usually by this time the pyhars or small traders, 

who had picked up here and there odd parcels, brought their much adulterated 

article to market and thus lowered the price ot the closing sales. The tisual Prices I’aid. 

price averaged from 100 to 160 rupees per maund, but might rise to Rs. 200 or, 

during the wars among the Europeans , would fall to ruinous rates— Rs. 70 to Rs 75. 

With such a state of affairs it can he no matter for surprise that corruption OormpUou 
became universal with the growers, the traders, and the exporters, nor that Unh'ersal. 
misunderstandings should have threatened both internal and external peace 
and thus rendered imperative some system of supervision. An end, as ir was 
thought, was put to all disputes in 1773 by the Governor of Bengal, Warren Warren 
Hastings, assuming supreme control, on behalf of the East India Company, an Ha-stings. 
agreement having been entered into to supply the Danes, Dutch and French 
with fixed amounts annually. Prom 1773 to 1797, in virtue of this new ar- 
rangement, the right to the exclusive manufacture of opium, on account of the Eight to ' f ' 
Company, was sold annually in the first instance, but from 1781, by four-year Manufacture, 
contracts, on jjrivate bargain. In 1785 the contracts were opened to public 
competition and assigned to the highest bidder. Definite stipulations were 
thenceforward exacted from the contractors with a view to protecting the culti- 
vators from being compelled to grow the poppy ; for securing to them freedom 
from vexatious imposts and ensuring a fair price for their produce. The oulti- Position of 
vators, on the other hand, were made liable to penalties for keeping back the Cultivators, 
opium produced, and to a deduction of batta (assessed by arbitrators) upon opium 
adulterated. Dealing in opium contrary to the conditions of the monopoly 
was made criminal by whomever conducted. But in spite of all the regulations 
that could be framed, the system of farming became oppressive. Cultivators 
M^ere often compelled by the contractor’s to grow the poppy when they had no 
desire to do so. The contention was advanced that the contractors must have 
an assured production, and hence, they said, once land came under opium, it had 
throughout the period of contract to continue to produce it. If the owner or 
cultivator of opium land objected, he should, they said, be compelled to vacate 
it and allow some one willing to grow poppy to be placed in charge. Instances 
of such high-handedness and abuse became so rife and flagrant that the Board Higt- 
of Directors were forced to seek some other plan of operation than that of farming haudednesa. 
out the right to produce a drug of such potency. 

It had been early resolved by the Company that the profits of opium traffic State 
should be credited to Revenue, not to Commerce. The country, and not the Monopoly, 
shareholders, thus participated in the profits. The vested interests of the Indian 
people were thus early recognised as demanding efficient control. Ram Chand 
Pandit, who could contrast the free- trade system, in which he had, in fact, partici- 
pated, with the subsequent contract system and its grievances, bribery, corrup- 
tion and dishonest weights, etc., admitted that the carrying on of the opium 
traffic as a State monopoly was the best mode “ as well for the raiyat as for the 
preservation of the quality and the good of the country at large.” After dis- 
cussing the many recommendations of the new system, viz. constant market, 
liberal advances, freedom from all comp\ilsion, etc., he added that the miyata 
should be punished whenever detected either delivering adulterated juice or 
disposing of the produce other than to the Company, and that after receipt into 
warehoxise it should bo made up with the greatest care so that its good quality 
might redoimd to the honour of the agent. It will thus be seen that in the growth 
of the present Indian opium traffic, free trade was tried and found wanting : 
that tlie coritract system proved defective and pernicious : hence that direct 
control was hailed by the people of India as a greatly needed and much valued 
reform.' . 

The Government of India, in a Dispatch issued during the Marquis of Ripon’s ituliaa 
administration, stated their case fully. One passage from that dispatch gives 
the key-note to the whole controversy — The economic objections to the manner 
in which opium revemie is raised, whether in Bengal or Bombay, may be ad- 
mitted to be considerable. In the former case, the Government itself engages 
in private trade, a course which is open to obvious objections. In the second, 
a very heavy export duty is imposed. In both cases the course adopted inter- 
feres with and restricts the free production of the trade in opium. It cannot 
be doubted that it would be highly profitable to any private trader to pay for 
crude opium a very much higher sum than is paid now by the Governmont to 
the cultivators of Bengal. If, therefore, supposing such a thing to be possible, 
no restrictions were placed upon the eultivatioh. of the poppy, and if, at the 
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samo time, the export duty were taken off, it is certain that an immense stimulus 
would he given to the production of opium, and that China would be flooded 
with the Indian drug. Thus, in direct proportion to the I’emoval of the economic 
objections, the moral objections would be intensified in degree.” “ If, there- 
fore, tlie policy is to be not merely theoretical, but is to be productive of some 
practical good, it must aim, not only at the disconnection of the Indian Govern- 
ment with the opium trade, but at the total suppression of the trade itself.” 

Cliina produces locally the major portion (some writers say nine-tenths) of 
the opium it consumes. The province of Yunnan, where opium indulgence is 
carried to the greatest extent, is self-supporting in the matter of opium, that 
is to say, it exports opimn but imports none. But Yunnan does not stand alone. 
Mr. A. "Hosie, Consul-General, says that with the province of Ssu’ch’tian {Report, 
1904) the greater profit of opium as a crop has driven wheat very largely from 
the list of siu'plus products exported from the province. Out of a population of 
46 millions, nearly 3 millions are opium smokers. The locally produced article 
is gradually displacing the imported, and the province even now exports to other 
parts of China 20,000 piculs of opium a year. There would thus seem no maxmer 
of doubt that the exclusion of Indian opium from Cliina would not affect ma- 
terially the mdulgence of the peoples concerned. The earnest words of the Hon. 
the Maharaja Bahadur of Durbhanga should be read by all persons interested 
in this subject (Rept. Roy. Comm, on Opium, 1895, vii., suppl.) and its bearings 
on India and the Indian people. Some few years ago the export of Yunnan 
opium into Copper Burma was a source of much annoyance that led to special 
regulations. Col. Manifold has published a vivid accomit of the effects of opium- 
smoking in Ytuman. 

The Royal Commission on opimn showed that the trade was simply legalised 
by the Treaty of Tientsin (1858). Prior to then the traffic was irregular, 
and disturbances were almost of constant ocemTenee that greatly interfered 
with ordinary trade. In the instructions given by the British Government to 
Lord Elgin there oeem’s the following : — “ There would be obvious advantages 
in placing the trade (opium) upon a legal footing by the imposition of a duty 
instead of its being carried on in the present irregular manner.” The Treaty of 
Tientsin wus to regulate general commercial relations bet^veen China and Great 
Britain, and opium was only a side issue. Mr. H. N. Lay {Bept. Roy. Comm, 
on Opium, i., 84), in fact, says that in framing the Treaty, opium was not so much 
as mentioned, either by the Chinese or the British Commissioners. The terms 
of the Treaty ai-e such that the duty by constitutional methods might be in- 
creased indefinitely or the imports prohibited. By the authorities subsequently 
appointed to frame regxilations based on the Treaty, opium was of their own 
free will accepted by the Chinese as a foreign drug, that might be imported and 
upon which a duty was to be levied (Z.c. app., 137), 

Sir James Pergusson, in a debate in the House of Commons (April 10, 1891), 
remarked, “ The Chinese at any time may terminate the Treaty on giving twelve 
months’ notice, and to protect themselves they may increase the duty to any 
extent they please or they may exclude it altogether.” Sir Joseph Pease, com- 
menting on that view {La. 4), amended the interpretation of the Treaty by 
saying that while the Convention of Cheefoo might be recast every twelve months, 
the Treaty of Tientsin could only be modified every ten years. The Convention 
of Cheefoo simply consolidated the likin (provincial) taxes on imported opium 
into one common Imperial import duty, thus doing away -with a source of much 
trouble and conliiction. This was of great advantage to the Imperial Govern- 
ment, no doubt, and checked materially the smuggling of foreign opium through 
the country {l.c. app., 137). A duty levied on imports was, in other word.?, a 
simpler and more effective tax than fiscal duties on the drug being carried 
across provincial boundaries. 

CULTIVATION AND AREA OP INDIAN PRODUCTION. 

There can be no doubt that much still remains to be done in selecting 
stock, toward the production of desired qualities of the drug. In Bengal 
(Patna and Benares agencies) the plant chiefly grown is one or other 
of the many white-flowered races, especially that with a pale-coloured 
capsule (sd/ed dkerri). In Malwa, on the other hand, the poppy most 
frequently seen has purple flowers. In the Himalaya a parti-coloured 
form is occasionally met with. No one, subsequent to Scott {Manual of 
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Opium Husbandry, 1877), appears to have given tEe subject serious at- 
tention, and the merits of the opium of India have become an accepted 
axiom, without the endeavour having been made to trace out how- 
much depends on climate, soil, stock' of plant, system of agriculture 
or purity of manufacture. Even when cultiva-ted side by side in the 
garden, Scott noted that the various races which he found in the 
hands of the cultivators, or which he was able to select and perpetuate, 
yielded materially different results in quantity and quality of the drug. 

Nevertheless it is freely admitted that the highly valued medicinal form 
of opium obtained from Asia Minor is the produce of a special variety niantof 
known to botanists as glabra. At present we possess no evidence 
as to whether that particular plant exists in India or could even be culti- 
vated there. While the opium used medicinally in Europe is obtained 
to-day, as it appears to have been centuries ago, from Asia Minor, the 
opium used medicinally in India is the Indian grown and specially pre- MeOicmai 
pared drug obtained from var. alba. While in many respects the 
chemical nature of the two would seem widely difierent, Indian medical 
men claim that, given in the same doses, the Indian is in no way 
inferior to the European. [Of. Heuze, Les PI. IndusL, 1895, iv., 91-105, 

Sm-m ; Kew Mus. Guide, im, 13.] 

Area and Yield. — In modern language, “ Bengal Opium ” means Area, 
opium manufactured at the factories of Patna and Ghazipur, and there- Bengal, 
fore grown in the provinces of Bengal, Agra and Oudh. Then again, 

“ Malwa Opium ” means opium grown in Central India, Rajputana and Maiwa. 
certain other Native States. The former class of opium is exported from 
Calcutta and the latter from Bombay. The area devoted to Bengal opium 
is accurately known ; that devoted to Malwa can be ascertained only 
approximately, namely by estimates based on the annual exports to 
foreign countries. In the former, the cultivation is directly controlled by control. 
Government — a State monopoly; in the latter, by export duties oul}^ 

During the years 1872 to 1892 the area under the poppy in the British Areas in 
districts (Bengal opium) averaged 516,000 acres. The following were Districts, 
the areas returned officially as devoted to the crop for the five years ending 
1901-2 : — British districts, in 1897-8, 592,232 acres ; in 1898-9, 602,976 ; 
in 1899-1900, 640,263 ; in 1900-1, 621,891 ; in 1901-2, 607,418. Since 
1902 the net area in the Gauges valley, excluding areas on which the crop 
was sown but failed, has been : — 1902-3, 682,807 acres ; 1903-4, 642,831 ; 

1904-5, 687,140 ; 1905-6, 654,928. In 1906-7 it is stated that the 
Government of India have decided to reduce the area to about 562,500 
acres. \Cf. Moral and Mat. Prog. Ind., 1905-6, 76.] In the Native States rrative States, 
for which agricultural returns are available, the average has been about 
70,000 acres. Of the British districts, approximately 200,000 acres are 
in Bengal, the same in Agra, and a little less in Oudh. The cultivation 
beyond these provinces is insigjiificant, and can be described as a con- Conceffiioas to 
cession practically to ancient usage or aboriginal tribes. In the Panjab, 
Ajmir-Merwara and Upper Burma, for example, there have been on an 
average about 6,000 to 7,000 acres between them under the crop, mostly in 
the hill districts (Karnal, Ambala, Kangra, Shahpur, etc.). Of the Malwa 
production, the Native States of Gwalior, 36,378 acres : Tonk, 9,733 acres ; 

Kotah, 31,166 acres ; and Jaipur, 3,077 acres, are the published returns for 
1904-5. Others, such as Baroda, Indore, etc., do not furnish particulars. 

Prodnetion and Profit. — The cultivator of opium, in the monopoly Production. 
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flistriets, is licensed and money advances made to liim (if lie so desires) 
to enable him to prepare tbe land for the crop in accordance with the 
somewhat expensive system recommended. As the advances on opium 
are made at the very time the rent has to be paid, they are much valued, 
and the profits may pay the rent of the entire holding. The cultivator 
is next required to deliver the -whole produce at a fixed price to the 
Government local agents, hy whom it is dispatched to the factories. 
The fields are surveyed when under the crop and a fairly accurate fore- 
cast of production ohtaiued as a check on deliveries. 

The price paid had for some years been fixed at Ks. 5 per two pounds, 
but it was raised recently to Rs. 6. Still, at the former figure the value to 
tjie Bengal and United Provinces cultivators may be judged of by the fact 
that the average payments for some years have exceeded £1,500,000, and 
occasionally as much as £2,000,000. The opium is specially prepared both 
for the home and foreign markets in accordance with long-established 
custom at the Government factories. The foreign supply is sold by 
public auction at monthly sales which take place at Calcutta ; but, in order 
to check speculation and steady prices, the exact amount to be offered at 
each sale is previously notified for twelve months. The amount to he 
manufactured each year is also determined beforehand, the area necessary 
for the production fixed, and permits issued, accordingly. The opium 
used up in India is technically designated “ Excise Opium,” that which 
is exported being called “ Provision Opium.” In 1888 and some time sub- 
sequently, the estimate of required production was 57,000 chests of pro- 
vision opium per annum. In 1896 the standard was reduced to 54,000 
chests ; and at present it is 48,000 chests. The excise opium fluctuates 
considerably ; during the past thirty years the minimum has been 2,243 
chests, and the maximum 5,554 chests. This represents the total Indian 
consumption, less the supplies produced within the Native States. 

Most of the Native States assimilate their internal opium arrange- 
ments to those prevalent in the British districts, and, moreover, make 
strenuous efforts to prevent contraband dealings. Still, there must be a 
considerable personal traffic from the Native States into British territory. 
Were greater restrictions placed on the production and supply within 
British territory than presently prevail, illicit traffic would assume political 
importance and become a. danger of no ordinary magnitude. As no-w 
administered, the Native States levy heavy dues on opium exported from 
their territories for the China market, and such opium, moreover, pays to 
the Indian Treasiuy a transit duty which in 1894 was £43-^- per chest 
of 140 lb., in 1896 became £40, and in 1897 £33|- per chest. The 
decline stated in the exports of Malwa opium is attributed to Chinese 
production directly competing, and successfully so, with all inferior grades, 
none hut the finest and purest Bengal opium finding a steady market. Thus 
at every stage the Government directly controls production and manu- 
facture. There can he no doubt that with a commodity that bears such 
heavy taxation, an infinitely higher price could easily:" be paid to the 
cultivator than the amount actually received from Government, were the 
traffic free from all restraints and regulations. Here the first check is 
given hj^ the prevention of the profits of production becoming an incentive 
to illicit traffic. The yield per acre may he put at from 6 to 8 seers, so that 
the profits of the cultivators are not materially greater than with other 
crops. It has been pointed out that the consumption locally of Govern- 
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ment opium is much lower in opium-growing than in non- opium- growing Bengal 

districts — a circumstance explained on the supposition that the cultivators 

always retain a portion of their produce for their own consumption and 

that of their friends. This deduction has therefore seemed to justify the 

belief that an average yield of 9 seers (18 lb.) to the acre would xieid to icre. 

perhaps be more like that actually attained in good seasons. Mr. W. B. 

Johnson of Patna, who wrote an account of the cultivation of the poppy, 
given as an appendix to Sir W. O’Shaughnessy’s Bengal Dispensatory 
(1841, app., 749), puts, however, the yield still higher, viz. 15 seers per 
higha, and the total value of the crop at Bs. 80. The great advantages of 
the crop are advances made free of interest ; the wells or other permanent 
improvements that become possible ; an absolutely certain market ; no 
fear of sudden changes in price or demand and prompt payment for produce ; 
while in times of scarcity and famine it is an invaluable source of income. 

Cultivation in Bengal and the United Provinces. — ^The opium year Bengal, 
is considered to commence in September. It is customary to follow poppy 
after Indian corn or other Miarif crops, the soil being at once taken in hand 
after the removal of the corn. It is ploughed at an interval of every ten 
days till the middle of October, when the sowing commences and may be Seasons, 
extended to the middle of November. Land in the immediate vicinity 
of the village or homestead is selected for the crop on account of its being 
higher, usually more richly manured and more easily supervised. It 
requires a rich dark, sandy loam. The soil is often specially manured soUs. 
to the limits of the cultivator’s resources — frequently 150 to 200 maunds 
of farm-yard manure. Penning sheep and goats on the field is re- Manure, 
garded as one of the most satisfactory methods. Nitrate of potash is 
highly commended as a mineral manure. When top-dressed to the 
extent desired or possible, it is next partitioned ofi into oblong plots 6 or 
8 byl]4 feet for convenience of weeding and irrigation. The seed is usually 
specially selected from extra large or highly productive capsules. The selection and 
advantage of the exchange of seed is also fully recognised, and the seed 
from certain localities is regarded as specially good. Still, there are no 
expert seed-producers, and much therefore depends on the integrity of the 
person with whom the exchange is made. 

The day the seed is sown the land is well watered, and the next the sowing, 
clods on the surface are carefully broken. Six pounds are considered 
sufficient for a higha of land (3,025 sq. yards). The seed is often soaked 
in water the night before sowing, and for this purpose some cultivators 
use a liquid manure. About a week after the plants shoot up, and 
when about 6 inches high the plots are weeded and thinned. Vigorous weeding, 
plants only are retained, and in the final condition these should not be 
closer than 7 to 8 inches each way. 

Irrigation commences as soon as the plants appear, and resowing made irrigation. 
in places where failure seems indicated. At regular intervals right up to 
the maturing of the fruit, flooding of the plots must be continued, but care 
has to be taken that the plants are never submerged or kept in stagnant 
water. Where subsoil moisture exists, watering may be delayed until 
December, and with certain soils may not be necessary at all. 

flowering and Collection. — The plants take from 75 to 80 days until full Collection, 
flowering can be said to have been attained;. The petals, which are four 
in number, are removed the third day after expansion. These are carefully 
preserved and are the “ Flower Leaves ” of the casing employed with the 
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provision opinm. Some eight or ten days after the removal of the petals 
the cap.snles are ripe. The earliest collection of opium in Bengal is, there- 
fore, about the end of January, and may be continued to the middle of 
March. In the United Provinces the seasons are a little later, flowering 
not being general till March and collection of the drug extended well into 
April, and in the hills till June. After the poppy is ofi the soil the land is 
usually left fallow till the succeeding Miarif and is then sown with other 
crops, or in rare instances is highly manured and sown again with poppy. 
[Cf. Baden-Powell, Pb. Prod., 1868, i., 295-7 ; Stewart, Ph. Plants, 1869, 
10; Duthie and Puller, Field and Garden Crops, 1883, ii., 64-8; Basu, 
A(/ri. Lohardaga, 1890, ii., 41—2 ; B.E.P., Rev., O'fjic. Corresp. on Opium, 
1896 ; Mukerji, Handbook Ind. Agri., 1901, 441-5; Shahpur Gaz., 168-70 ; 
Excise Admin. Repts.l 

Malwa, Panjab, etc. — Of Malwa, for example, it has been said a 
mild climate, plentiful irrigation, rich soil and diligent husbandry are 
indispensable. The black cotton soils from which annual crops of wheat 
may he obtained without any manure are useless for poppy unless richly 
fertilised. In Baroda, poppy follows a crop of bdjra. The following 
are the centres of production of Malwa opium: — In Central India — 
Indore, Gwalior, Bhopal, Bandelkhand, Baghelkhand, Malwa and Bhopa- 
war : in Rajputana — Mewar, Jaipur, Haraoti and Tonk, Eastern Eajpu- 
tana States, Kotah, Alwar, Bikanir and Western Eajputana States. An 
interesting account of Opium in Malwa was prepared by Mr. H. Hastings 
in 1895. Shahpur is the chief opium-growing district in the Panjab, the 
supplies going mainly to the chief Sikh centres of Lahore and Amritsar. 
[Cf. Mollison, Textbook Ind. Agri., 1901, hi., 245-7.] 

EXTRACTION AND MANUFACTURE OF OPIUM. 

The cultivation of the poppy yields several distinct and paying sub- 
stances. There are (1) the inspissated sap of the green capsules — crude 
opium; (2) the moisture and soluble substances that drain from the 
opium, known as pasewa ; (3) the poppy petals ; (4) the “ trash ” or 
powder prepared from the leaves, dried stems, etc. ; (5) the capsules ; 
and (6) the oil-seed. The first-named three substances are those alone 
with which the Opium Department are concerned, and these, therefore, 
have to be dealt with here in some detail. 

1. Crude Opium. — The green capsules are scratched in the afternoon 
Avith an instrument called the nashtar. This consists of four sharp blades 
tied together with cotton, passed between the blades so as to keep them one- 
thirtieth of an inch apart and allow of scratchings being made to a certain 
depth through the Avail of the capsule and no farther. It is imjjortant 
that the wall of the capsule be never completely severed, but at the same 
time a purely superficial scratching is useless. The exact degree of pene- 
tration to ensure the best possible floAv of milk requires great skill. The 
padding of cotton between the blades is intended to assist in this matter, 
since the blades can but cut up to that point Avhen drawn at a certain angle. 
The incisions are usually made from below upwards, more or less per- 
pendicularly. By modern usage this is done in the afternoon, but according 
to Johnson, “in the hottest part of the day, the juice as it exudes in the 
night may be protected by the pellicle formed in the day ; the Avound 
ought to be diagonal to prevent the juice from falling ofi in the night when 
the dews are heavy.” 

Bach capsule is usually lanced in this manner three or four times at 
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intervals of two or three days, but sometimes a single scratcliing may 
exhaust the drug, while occasionally an extra fine capsule may afiord eight variations in 
or even ten discharges. The opium from early sowings is thin hut 
plentiful, and that from later sowings scanty but of a high consistence. 

The field is usually divided into certain portions, each taken in hand 
and scratched in one day, the others in succession and rotation until the 
entire crop has been collected. This ensures regular and systematic 
scratching which would not be attained by promiscuous work. 

The drug formed is collected in the early morning on the day following collection, 
the scratching. The juice adhering to the incisions is scraped oft’ with 
a small trowel- shaped scoop of thin iron called the setwali. On the scoop 
being filled the drug is transferred to a metal or earthen vessel and con- 
veyed to the farmer’s house for further manipulation. It is stored in an storage, 
earthen pan tilted to one side so as to allow the liquid pasewa to drain from 
the more solid extract. In Benares the standard of good-quality crude stanciard 
opium is 70 per cent, opimn, 30 per cent, fluid. The pasewa is decanted 
from time to time into another vessel, and the opium turned over as 
occasion arises to facilitate the draining oft of the pasewa. In the Bengal 
agency the standard is a little higher, viz. 76 per cent, opium, and to 
obtain this condition the opium is dried by being placed on a cloth tied over 
the mouth of an earthen pot. The required further draining away of the 
pasewa takes place, but as the cloth gets impregnated with opium it comes 
to possess a money value, and is purchased at the factory under the name of 
haffd (JcapM). The average yield for each scarification is about 10 grains, Kaff&. 
and a healthy plant after five to eight scratchings may 3deld 7 6 grains in all. 

2. Pasewa . — This is the dark coffee- coloured fluid (as mentioned above) Pasewa. 
that drains from the crude opium in the process of dr;png. The chief 
purpose in removing this substance is to prevent the physical depreciation 

which its presence eftects on the drug, viz. it turns it black and makes it 
liquid. Pasewa, however, consists of the most soluble of the opium prin- 
ciples dissolved in dew or moisture absorbed from the atmosphere. It has 
a peculiar smell, is strongly acid, and contains meconic acid, resin, morphia 
and narcotine. It is less abundant during westerly winds or in the absence 
of dews at night. 

3. Leaves \peiais ). — As already mentioned, the flowering season is Leaves. 
January to March. But here again considerable skill is required, since 

if plucked oft before they are ripe, the capsule afterwards contains much 

less opium than if the petals be allowed to fully mature. The hand is 

made to gently encircle the base of the flower, then drawn upwards, when, 

if properly matured, the petals will come away naturally. A day is selected Dry weather. 

for collection of petals when they are not moist, as otherwise they would 

get discoloured. The petals are then made into what is technically called 

“ leaves.” For this purpose an earthen plate is placed over a slow fire, 

and over it is spread a handful of petals. These are then covered over 

with a damp cloth and pad until the steam from the cloth causes the petals steaming, 

to adhere together. The thin cake thus formed is turned over and the 

damp pressure repeated to ensure the union of the petals on both surfaces. 

When fresh they have a pleasant aroma, said to be imparted to the opium Aroma, 
for which they are subsequently employed as the packing material. There 
are various grades or qualities of these petal cakes recognised and sold, 
separately packed in specially prepared baskets. These realise Rs. 10, 

Rs. 7 and Rs. 5 a maund according to quality, 

855 


THE OPIUM POPPY 


PAPAVER 

OPIUM 

Manufacture 


“ Trash.” 
Lewa. 

Oil. 

Malwa. 

Adulteration. 

Linseed Oil. 

TieUi. 

Subsequent 

Treatmeiit. 

Balls. 

Esiporfc Season, 

Bengal 

Export 

Opium. 

Puritj’. 

Eepeatetlly j 
Assayed. 

',:"Caies.:' 


4. “ Trash .” — THs is the pouiicled poppy stalks and leaves. It is em- 
ployed in packing opium. 

5. Lewa . — This is the paste used in consolidating the “leaves” in 
the. formation of the casing employed with provision opium. It is formed 
of all the inferior opium and pa^ewa. 

6. Seed and OIL — The best seed is obtained from capsules that have 
not been lanced. They yield a sweet edible oil absolutely devoid, of course, 
of any trace of opium, though in preparing the excise opium it is the sweet 
oil employed to prevent the opium adhering to the paper in which it is 
packed. 

Malwa Manufacture. — The systems of collection pursued in other parts 
of India differ almost wholly in the number of blades formed into the 
Liashtar, the direction of the incisions, the method of collection and drying. 
The work of adulteration begins with the act of scraping off the drug from 
the capsules. If honestly done, the pure extract alone is removed ; but if 
adulteration be desired, a portion of the superficial tissue of the capsule 
may be carried away with the drug. In Malwa the system prevails of 
depositing the collection of crude drug (known as chick) into a vessel con- 
taining linseed oil, in the proportion of one of chick to two of oil. This is 
justified from the desire to prevent evaporation. It is in reality a mode of 
adulteration, and the dealers refuse to purchase any opium that is thinner 
than half-dried glue. One acre of land well cultivated yields 70 to 100 lb. 
of chick which fetches 3 to 6 rupees a pound, so that the total crop will 
realise from 200 to 600 rupees to the acre. 

The traders place the oil-adulterated drug in double bags suspended 
from the ceiling of a close and dark room, to allow of the excess oil draining 
off. In a month’s time all the oil that can be separated is drained away. 
By June or July the opium is removed from the bags and thrown into 
large vats, where it is worked up until it attains a uniform colour and con- 
sistence. It is now made into balls of 8 to 10 oz. each, which are 
thrown into baskets full of a chaff prepared from the dried poppy 
capsules. It is then spread out on a floor covered with the “trash” or 
powder of the poppy leaves and stems, and there it remains until it has 
dried sufficiently to allow of packing, when about 150 of the cakes go 
to each chest. It is ready for the export market by October or 
November. 

Bengal Manufacture. — It may now' be desirable to describe the stages 
of manipulation pursued at the Government factories in contrast with that 
mentioned above with the Malwa drug. The opium, as purchased from 
the cultivators, is first tested for purity and quality. It is then stored in 
large wooden boxes capable of containing 10 cwt. Whilst thus stored 
it deepens in colour by exposure to air and light. From this is taken the 
quantity that is daily to be manufactured. This Ls sampled, assorted, 
kneaded up together and thrown into boxes, certain ones being again 
assayed. The opium is next placed in troughs and kneaded and thoroughly 
mixed by men wading knee-deep in it. When uniformity by these various 
stages of separating, sampling, mixing and kneading has been attained, it is 
next day made up in cakes. For this purpose the “ leaves ” recjuired, having 
been weighed out and damped over-night, are given to each operator along 
with a supply of lewa. The leaves, lewa and opium required for each cake 
are accurately weighed out. The operator, taking a brass cup in his hand, 
places the leaves within it layer upon layer, moistened with the lewa, until 
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lie thus builds up the shul (a structure half an inch thick). The cake of Encasing sueii of 
opium, brought direct from the scales, is now inserted -within, and leaf 
after leaf moistened in the letva is inserted until the space around the cake 
is filled up. The layers of leaves are now brought up over the opium and 
■compacted together until the finished cake looks hke a Dutch cheese in 
size and shape. It is now removed from the cup and rolled in a fine powder 
of “ trash.” It is then placed in earthen cups of the size to hold it com- 
fortably, and carried out to be dried through exposure to the sun. In DrieJ. 
this position it is retained for three days, the cakes, or balls rather, 
being occasionally turned round. The weight of an average cake is about 
4 lb. 3|- oz., but of that fully half consists of the shul that surrounds it. 

Excise opium (known as Ahhari opium) is inspissated by direct exposure jjxcise 
to the sun until it attains the standard of 90 per cent.,, when its consistence Opium. 
resembles wax. It is then moulded into square brides weighing about 
.2 lb. These are wrapped in oiled Nepal paper and packed in boxes fur- 
nished with compartments for the bricks. 

REVENUE AND TRADE IN OPIUM. 

Consumption in India. — The excise systems of the local Governments Excise 
are framed in accordance with the Opium Act of 1878. To review even Systems, 
briefly the various enactments and methods of fiscal administration that 
prevail in the various provinces of India would, however, occupy many 
pages. Eor a concise statement, mention may be made of the Moral and 
Material Progress and Condition of India (1903, 171-6). Briefly, the con- consumption, 
sumption of opium is highest in the damp malarial tracts of India, where 
its use is universally believed to be beneficial. It is nowhere consumed 
to an extent to occasion anxiety; in fact, the use of opium by the people 
of India, as a rule, is distinctly moderate, excess being very exceptional 
and condemned by popular opinion. No physical or moral degradation 
can be regarded as occasioned by the Indian habit, at all comparable with 
the use of alcohol in Europe. The mean consumption expressed to head To Head of 
of population in British India (including the high rate prevalent in Assam) 
comes to, 38 grains per head per annum, and if Assam be excluded it is 
under 30 grains. [Cf. Pagiers relating to Consumption of Opium in Brit. 

Burma, Rangoon Press, 1881.] 

In India, opium is eaten, drunk or smoked, opium-smoldng being Madab. 
by no means -uncommon. Madah is the special Indian preparation 
smoked by the lower classes. CJiandu is a smoking mixture made after chandu. 

-the Chinese method, and in India is used mainly by the Chinese. Opium 
is, as already remarked, almost a necessity of life with certain communi- 
ties, and so much faith do the people place in the drug that they by no 
means infrequently give it to their horses when an exceptionally heavy 
task has to be performed. Moreover, with the people of India the danger 
of accumulative action or the establishment of a craving does not seem 
to exist. A very large number of persons take a daily allowance DaUy 
throughout life, and never show any tendency to increase the amount 
consumed. And some of the strongest and most healthy communities, 
such as the Sikhs, have to be placed in this category. 

Internal Traffic. — The returns of traffic by the railways were, in 1904-5, Internal 
127,509 cwt. ; in 1905-6, 130,412 cwt. ; and in 1906-7, 144,255 cwt. The 
distribution from the provinces of production to those of consumption 
and to the ports of export were in 1906-7 as follows : — United Provinces, 

69,574 cwt. ; of which 54,057 cwt. went to Calcutta, 13,830 cwt. to Bengal, of ProducUon. 
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1,416 cwt. to the Central Provinces and Berar, and 271 cwt. to the Panjab. 
The next iniportant centre is Bengal, which exported 50,171 cwt., mainly 
to Calcutta. Then come Rajpntana and Central India, which exported 
18,500 cwt., mainly to Bombay town ; and lastly the Bombay Presidency 
exported 2,983 cwt. to Bombay town, and these two items of Bombay 
town supply constitute the Malwa opium of commerce. 

Revenue. Opium venue.— The following statement of the opium revenue 

for five years may be instructive : — 


— 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

1906-6. 

Receipts : — 

£ 

£ 

£ 

£ 

£ 

1. Sales (Bengal) 

4,150,290 

3,662,600 

4,678,371 

5,079,541 

4,703,574 

2. Duty (Bombay) 

542,683 

661,033 

871,383 

749,125 

569,400 

3. Sales to local Govern- 
ments 

159,049 

174,805 

186,291 

192,833 

196,806 

4. Total 

4,852,022 

4,498,438 

5,736,045 

6,021,499 

5,468,780 

5. Less Expenditure . . 

1,608,690 

1,648,483 

2,225,744 

1,907,085 

1,892,441 

6. Net Opium Cus- 
toms Revenue 

3,243,332 

2,849,955 

3,510,301 

4,054,414 

3,676,339 

7. Add Provincial Ex- 
cise Revenue on 3 . . 

652,429 

735,207 

913,000* 

991,000* 

910,243 

8. Grand Total 

3,895,761 

3,585,162 

4,423,301 1 

6,045,414 

4,486,682 


* Approximates. 


The excise revenue on opium is composed of duty and vend fees. The 
former varies with local conditions, being highest where smuggling is most 
difficult. The average per seer in Assam is Rs. 28*5 • in Bengal, Rs. 20*5 ; 
in Central Provinces, Rs. 13'5 ; in Madras and Bombay, Rs. 10 ; in the 
United Provinces, Rs. 8'8 ; and in the Panjab, Rs. 3*6. Adding vend 
fees the average ranges from Rs. 34’9 in Assam to Rs. 11*5 in the Panjdb. 

Foreign Foreign Sales. — The number of chests of Bengal opium sold {Fin. 

Sales. and Comm. Stat. Br. Ind., 1906, 56), and the average prices realised during 
the six years 1897-8 to 1903-4, were as follows : — 


Year. 

Number of Chests 
of Bengal. 

Price obtained per 
Chest of Bengal. 

Number of Chests 
of Malwa. 

1897-1898 

39,450 

Rs. 1,023 

18,664 

1899-1900 

i 41,700 

Rs. 1,221 

25,822 

1900-1901 1 

45,300 

Rs. 1,361 

26,007 

1901-1902 

I 48,000 

Rs. 1,297 

17,586 

1902-1903 ; 

48,000 j 

Rs. 1,144 

20,345 

1903-1904 ! 

48,000 1 

i Rs. 1,460 

26,737 


The actual exports from Calcutta and Bombay were : — 


Other 


Exported to 


China. 

Straits. 

Countries. 

Total. 


Year. 

Chests. 

Chests. 

Chests. 

Chests. 


1898-1899 

24,284 

14,577 

2,308 

41,169 


1899-1900 

24,547 

15,592 

2,288 

42,427 

Prom 1 

1900-1901 

25,068 

16,779 

■■■: .■ 3 , 147 . 

44,994 

Calcutta.! 

1901-1902 

29,658 

15,114 

3,390 

48,062 


1902-1903 

30,666 

14,722 

; , 2,777 

48,154 

1 

1903-1904 

29,705 

14,078 

4,435 

48,218 
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Exported to 


China. 

Straits, 

Other 

Countries. 

Total. 


Year. 

Chests. 

Chests. 

Chests. 

Chests. 


1898-1899 

25,940 

Nil 

19 

25,959 


1899-1900 

24,908 


14 

24,923 

From J 

1900-1901 

24,695 


19 

24,714 

Bombay 1 

1901-1902 

17,509 


32 

17,541 


1902-1903 

19,356 


21 

19,377 

[ 

1903-1904 

25,341 


78 

25,419 


In confirmation of these official returns of sales and exports, attention Actual Bsporfs 
may now he directed to the commercial transactions as recorded in the 
Sea-borne Trade and Navigation : — 



Number 





of Chests. 

Cwt. 

Rs. 

Year. 

Bengal 

48,154 

70,623 

5,50,75,605 

1 1902-3 

Bombay 

19,377 

24,219 ■ 

2,50,93,749 

Bengal 

48,218 

70,720 

7,04,07,908 

j- 1903-4 

Bombay 

25,419 

31,774 

3,42,93,730 

Bengal 

47,855 

70,091 

7,58,32,065 

1 1904-5 

Bombay 

19,006 

23,753 

3,04,02,377 

Bengal 

48,833 

71,620 

7,02,34,387 

1 1905-0 

Bombay 

14,103 

17,627 

2,44,83,280 

Bengal 

53,588 

78,595 , 

7,40,31,410 

1 1906-7 

Bombay 

12,686 

15,854 

1,90,47,814 


Canton is the chief market for the Indian opium. According to the imports by 
Consul-General’s Report for 1905, 75 per cent, of the drug there used 
comes from India. The annual average imports by Canton are about 

12.000 chests, or, say, about one-fourth of the total Chinese imports. But 
it is ascertained that about an equal quantity of local opium is smuggled 
into Canton vid Pose and the West River from Ssu’ch’uan, Yunnan and 
Kweichow provinces. The Chinese drug is 40 per cent, lower priced than competition of, 
the Indian, and can thus easily sustain all the risks incurred. According 

to Hosie' {Opium Trade of China, in Pharm. Journ., Nov. 10, 1906, 512-3), 
the average import of foreign opium into China for the ten years ending 
1904 was 52,127 piculs, and in the previous decade 72,298 piculs, so that 
for the twenty years since 1885 the average annual decline has exceeded Decline of 

1.000 piculs. The import in 1905 was 51,890 piculs, or 2,876 piculs less ' 
than in 1904. That decline, says Hosie, is due not to a decrease in opium- 
smoking, but to an increased consumption of the Native drug. The 
greatest decline occurs in Northern China, where the import has fallen 

from 1,735 piculs in 1895 to 690, piculs in 1905. In Central China, the 
decrease in 1905 was 3,740 piculs as compared with 1904. In Southern 
China, on the other hand, the figures show an apparent increase. In 
1895 the imports amounted to 18,708 piculs, in 1905 to 25,209 piculs. 

It is stated, however, that these figures must not be taken to indicate an 
increase in consumption of the drug by the people. They are due chiefly 
to the fact that with the final absorption of the Native Customs in 1901 
the carrying trade for opium passed to steamers and entered and paid 
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duty at the maritime customs. The imports, in short, are believed to have 
remained stationary, and that there has only been a transfer from the 
Native to the Maritime Customs. 

The Persian production of opium and traffic with China is seemingly 
assuming considerable proportions. It is grown in the central provinces 
and carried via, Bokhara, Khokan and Kashgar, and also, more recently, 
by sea. The Kermanshah opium is in consequence being frequently 
ailuded to in Consular Beports. The shipments in 1895 were 2,440 chests, 
and in 1903 they had become 4,859 chests. While often much adulterated, 
Persian opium has a good name in Hongkong. 

Poppy Seed and Oil. — Buchanan- Hamilton (Journ. Mysore, etc., 
1807, i., 295-6) observes: “The poppy {Fa jyaver somniferim is 
plentifully cultivated both for making opium and on account of - the seed, 
which is much used in the sweet cakes that are eaten by the higher 
ranks of the Natives.” The seeds form a valuable article of food in the 
districts where poppy cultivation occurs. They have no intoxicating 
properties, but are better flavoured and richer in oil when taken from 
capsules that have not been tapped. The seeds are exported from the 
districts of production all over India, and are extensively employed by 
the sweetmeat makers or in the manufacture of certain curries. The oil 
obtained from the seeds is largely used for culinary purposes, the lowest 
grades being employed for lubrication or burning. The cake is said to 
be a wholesome food often resorted to by the poor, and is remarkably 
sweet and nutritions, and accordingly is greedily eaten by cattle. In India 
the oil is expressed by the cold process, the jdeld being about 30 per cent. 
In France three stages are observed ; — ist, cold expression — a very 
superior oil used for table purposes and in the manufacture of very high- 
class paints ; 2nd, cold expression — a lower-grade edible oil used also for 
paints and in illumination ; and 3rd, hot expression — a much inferior oil 
to either of the others used chiefly in soap-making. The oil is rendered 
perfectly colourless by exposure to the sun. It is accordingly peculiarly 
suitable for mixing with paints ; with white lead, for example, it forms 
a paint that does not readily tarnish. The price of the oil is the chief 
reason of its not being more extensively used in paint-making, as it is 
moreover a good drying oil. It is largely used by artists. Mixed with 
strong sulphuric acid, the rise in temperature is from 88® to 90° 0. It 
takes about 19 per cent, of caustic potash to saponify it, and absorbs 
about 134 to 137 per cent- iodine. 

Leather {Agri. Ledg., 1903, No. 7, 153, 180), in an article on Indian 
food-grains, gives the chemical composition of the poppy seed, in which 
he shows it to contain 48*95 of oil, 4*07 moisture, '17-75 albuminoids, 
16-99 soluble carbohydrates, 5-09 woody fibre, 6-85 soluble mineral 
matter, 0-30 sand, 2-97 total nitrogen, and 2-84 albuminoid nitrogen. 

Price. — The average wholesale price does not appear to have changed 
materially for some years past. In Benares, for example, it was Rs. 47-21 
per ten maunds, and in 1904 it stood at Rs. 35*6 for the same quantity. 
In Oudh, similarly, it was Rs. 45-57 in 1897, and Rs. 37-78 in 1904. in 
Ajmir it was Rs. 66'57 in 1897, and Rs. 66-56 in 1904. In Lahore, Rs.. 
66-08 in 1897, and Rs. 53-01 in 1904, These are fairly representative 
quotations— the price is higher in non-producing than in producing 
centres. " 

Trade in Seed and Oil. — Perhaps the most significant feature of the foreign 
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trade in poppy seed (tlioiigli an nnunportant one relatively) is tlie fact 
that India imports this seed. The supply comes mainly from Persia, hut 
during the five years 1901-6 has steadily declined from 3,858 cwt. in 1901-2 
to 151 cwt. in 1905-6, nearl}’- the whole quantity being taken by Bombay. 
In 1906-7 there was a slight increase on the previous year to 195 cwt. 
The Exports are very considerable : — In 1900-1 they were 802,186 cwt., 
valued at Es. 68,65,266 ; in 1904-6 they had expanded to 1,362,599 cwt., 
^’^alued at Es. 78,43,018 ; though in 1906-7 they declined to 802,615 cwt., 
valued at Es. 65,77,231. The price seems to fluctuate verj^ greatly, for 
while the quantity exported in 1902-3 was only 966,220 cwt., it realised 
Es. 82,45,096. These exports go very largely to France, Belgium and 
Germany, only a very insignificant quantity to Great Britain. During 
1906-7, out of the total indicated, the following were the shares taken : — 
France, 387,252 cwt. ; Belgium, 326,038 cwt. ; Germany, 88,260 cwt. • and 
the United Kingdom, 2 cwt. ; all other countries the balance of the total. 
The shares supplied by the chief exporting provinces were Bombay, 
526,262 cwt., and Bengal, 276,348 cwt. No figures are available for the 
exports of poppy-oil. The cake is chiefly employed as manure (see p. 771). 

PAPER AND PAPER MATERIALS.— The word paper is 
derived from 'pa'pyrus, the name of the Egyptian reed which afforded 
the material chiefly used to write upon in the classic times of Europe. On 
this subject Prof. E. Eapson of Cambridge writes me — There is no 
ancient paper (in our sense of the word) in Egypt. When people speak 
of Egyptian paper they mean 'pafyrus.'"' 

In other parts of the world various substances have similarly been em- 
ployed as paper substitutes ; for example, in classic India and Central Asia, 
more especially with the Sanskrit people, the birch-bark {bhiijpattra) was, 
and to this day is still used for most of the purposes of paper (see p. 131). 
But in the moist climate of the plains of India, birch manuscripts would 
of necessity be very perishable, hence as a rule they are hardly more than 
300 years old. As they exist they are copies of copies of copies. In 
Chinese Turkestan, however, manuscripts of the 3rd or 4th centuries 
A.D. have been found. On the plains of India, and from fairly ancient 
times, the leaves of certain palms have been employed for writing on. 
The oldest of all known Indian manuscripts are the palm-leaves found 
in Nepal, which belong to the 9th century a.d. The leaves most 
largely used are those of CorupJni tnnhracnliferfi {oh, see p. 429) and 
.liorassus flahellifer (see p. 170). While being written upon, the 
specially prepared strips of leaf are held in the left hand and the 
words scratched on the surface with a sharp style, the scratchings 
being sometimes loaded with pigment. In Assam the aboriginal tribes 
have for several centuries past used the inner bark of AqiiUffrUi 
Af/aUocha (see p. 73) as a natural writing material, a substance that 
not inaptly compares with the thin boards of beech-wood (the material 
upon which the Teutons first wrote, and from which have come the words 
hece, boe, buche, booh). It has been said that the ancient history of China 
was written on finely prepared strips of bamboo, and that these were 
destroyed during one of the djmastic wars. It is often, in fact, affirmed 
that bamboo as a writing material is even more ancient than the papyrus. 

History,— Stein {A.ncient Khotan, 1907, 345) furnishes much interesting informa- 
tion regarding the official documents, letters, etc., found by him during his excava- 
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tions of the Niya and other sites. These MSS. consist, for the most part, of 
two sets : (a) those written in Khotan State itself, and (6) those in China. The 
materials used are specially prepared strips of wood (presumed by Stein to be 
jf>opiiiiin Hihit), the older ones being in imitation of bamboo slips ; next, neatly 
folded pages of leather ; and various kinds of paper ; also, more rarely, birch- 
bark. Bamboo slips, according to Chavannes {Les livres Chinoia avant Vin- 
vention du papier, in Aa. Journ., 1905, 5-75), were used in China before the 
discovery of paper in 105 a.d. [Gf. Kasmal, Hist. Phil, et Polit., 1782, iii., 
146.] In fact, wood had come mto use to displace bamboo, but was in- 
variably cut' to the size and shape of the older bamboo stationery. The 
Chinese wooden letters discovered by Stein bear out completely the tradition 
of the early Chinese letters. Mliy paper should not have reached lOiotan 
until at least a centm*y and a half after its discovery in China is hard to 
say. Whatever the cause may have been, wood was undoubtedly continued as 
the stationery of distant Kliotan till the latter half of the 3rd century. More- 
over, the early wooden letters found at Khotan are of two kinds : long, narrow 
and pointed {hilamudras), and rectangular tablets {likitakas), both being neatly 
tied up and furnished with seals. The pointed wooden letters were apparently 
of purely local manufacture, hence deal with local affairs, reports, official orders. 
The Chinese bamboo-like letters were not pointed nor furnished with seals, 
but they also convey official ordei’s, and it has been established that they 
date from the Han epoch; (in fact, one bears the actual date of 265 a.d., and 
is connected with the Wu-ti Emperor, the foimder of the Western dynasty of 
China. While the imperial control of China was thus placed on the Khotan 
administration, it is quite clear that local self-government was to a large extent 
retained. 

The letters on paper are all of a later date than those on wood. One picked 
up at Endere (Stein, l.c. 426) has been examined by Prof. J. Wiesner and de- 
termined as made of itaphne bark, and hence it is sm?mised the letter in question 
came from Tibet. Moreover, it was ascertained to date from early in the 8th 
century, and w'as noted to have had the surface sized and dressed with rice- 
water in order to render it suited for writing purposes. It may thus be regarded 
as marking an important advance in the knowledge of paper-making accom- 
plished by the people of Tibet. In passing, it may be added that the further 
advance of sizing with gluten was not made until the 14th centxiry. So again 
it may be added that a dressing with rice-water was and still is the uixiversal 
practice in the manufacture of the once famed Kashmir paper, an article greatly 
in demand some centuries ago for making copies of the Koran. Sir Walter 
Lawrence points out, moreover, that this dressing allowed of passages being 
readily obliterated with water, and was thus objectionable. 

Another paper mentioned by Stein (Z.c. 307-8) dates from 718 a.b., and 
has been found to be written in Judaeo-Persian. This is, in fact, the oldest actual 
example of that language known. It was written apparently by a Jew resident 
in Persia, and was addressed to a Khotan official. Wiesner, who apparently 
examined the paper of this document also, has not determiued the material 
used — except that it was different both from the Tibetan letter and from the 
numerous other examples of paper presumed to be of Khotan manufacture. 
Stein, eonirnenting on the absence of paper from all the older ruins explored by 
him, adds, “ The fact itself must be considered as certain, for rich though the 
ruins explored by me at the Niya luver site were in rubbish remains of all kinds, 
not one of them yielded the smallest scrap of paper. This total absence of records 
on paper is all the more curious in view of the political connection with China, 
which did not cease, as our Chinese documents plainly prove, even after the 
close of the Han dynasty. Nor can it be attributed to the possible want of the 
paper-mulberry tree (»>’oif.v#oiicfi« from the bark of which the 

modern paper of Khotan is extensively manufactured, seeing that the alterna- 
tive use of rags, hemp and other substances was Imown in China from the very 
time of the first invention of paper (105 a.d.).” The MS. found at Dandan- 
Uiliq (8th century) has been identified, as very possibly of Khotan manufacture, 
and so also those found at Kucha, which, though a little earlier (5th century), 
are also regarded as made of JSt'oussoHetUt fibre. But as opposed to the idea 
of an ancient local industry in paper-making, there are two circumstances that 
seem worthy of mention m this place : — 

{a) None of the botanists who have collected plants in Turkestan, Mongolia, 
Yarkhand, Oilgit, Ladakh, Kashmir, Afghanistan, etc,, appear to have seen Bt'ons. 
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Aoimtin., while locally made paper is sometimes spoken of as procured from other 
indigenous plants, such as a species of 

(b) The material of the Bower, Macartney and Godfrey Manuscripts was 
found by Wiesner (Denkschr. Akad. Wiss. Wien. Math.-Nat., 1902, Ixxii., 1-50) 
to be usually a mixtm*e of fibres in which xtinhineria. (ramie) and 
(paper-mulberry) were the chief. These MSS., being for the most part in 
Sanskrit, were not likely to have been written in China, while the presence of 
ramie fibres in their fabrication precludes all idea of having been made in 
Khotan or anywhere in East Turkestan. 

Wiesner, reviewing the information to hand regarding the paper-mulberry 
tree, says that in Japan the fibre has been used for the manufacture of paper 
since the 6th century of oiu* era, but earlier still in China. The Cliinese use 
the young shoots of the bamboo in paper-making. \Cf. Karabacek, Das Arahische 
Papier, ^ 29.] _ Prof. Giles (in a letter to Wiesner) remarks ; “ The earliest 
paper (in China) was made from tow, old linen, fishing-nets, etc. Modern paper 
is made from bamboo fibre, the bark of the itynusmmittia and rice 

straw. I can find no record of different papers at different periods. It is ex- 
pressly stated that in Ssu’ch’uan hemp was used for maldng paper, in Fukhien 
bamboo, in the north mulberry bark, in Kiangsu rattan, on the sea coast lichen, 
in Chahldang husk of grain, in Central China .silk and in Hupeh itfonsfiotietia 
jmp!/t'ifern, vide the Pen tsoa kang mu, or Materia Medica." The MSS. dis- 
covered by Stein at Khotan thus prove that paper manufacture was very 
possibly known and practised in Persia, Central Asia, Tibet and China many 
centuries before the art was known in Europe. 

There is no very certain knowledge when the art of paper-making came to 
India. It is not mentioned by any trustworthy writer until the 14th or 15th 
century. Recently it has been affirmed in the Indian public press that paper- 
making was practised at Sialkot 620 years ago. Marco Polo, towards the close 
of the 13th century, was one of the earliest authors who made known the fact 
that the Chinese issued paper moirey, the paper being prepared from the bark 
of the mulberry. [Of. Travels (ed. Yule), i., 378.] Kublai Khan had paper- 
money made in Pekin about 1260 a.d., and thus about the time when paper, 
as we now understand it, was first made known in Europe. Polo, therefore, 
expresses no astonishment at the material paper, but simply at the fact of its 
being accepted in place of gold and silver. John Ray (Hist. PI., 1688, ii., 1302) 
mentions that the art of paper-making was introduced into Germany from Galicia 
in 1470 A.D., and he gives a description which is interesting from the fact of its 
being supposed to have been new and instructive at the time when penned. 

Nicolo Conti, who visited India in the early part of the 15th century, says, 
“ The inliabitants of Cambay alone use paper ; all other Indians write on leaves 
of trees, of which they make very beautiful books. But they do not write as we, 
or the Jews do, from left to right or right to left, but perpendicularly, carrying 
the line from the top to the bottom of the page” (Winter Jones, transl. ; also in 
ed. Hakl. Soc., 1857, 31). A little later Abd-er-Razzak, Ambassador from 
ShahRukh, visited India in 1442 a.d., and, like Nicolo Conti, went to Bidjanagar 
(Vijaianagar), the capital then, as he says, of the mightiest kingdom on earth. 
To-daj!' that great city is a vast ruin, no part of it inhabited, and palaces and 
public buildings that were in process of erection are left as if the stone- workers 
had but gone for their midday meal. 

“ The writing of this people, says Abd-er-Razzak, is of two kinds : in one 
they vuite their letters with a kaktm of iron upon a leaf of the Indian nut (the 
f>ocoa-nut tree).” “ These eharactora have no colour and the writing lasts but 
a short time. In the second kind of writing they blacken a white surface ; they 
then take a soft stone, which they cut like a kalam and which they use to form 
the letters ; this stone leaves on the black surface a white colour, which lasts a 
very long time, and this kind of writing is held in high estimation.” 

It is customary to read that paper-making was introduced into Hindustan 
from Kashmir in the 16th century about the time of the Emperor Akbar. Law- 
rence (Valley of Kashmir, 379) tells us that Kashmir was once famous for its 
paper, which w'as in much request in India. It was made from rags and hemp 
fibre sized with rice-water. He then adds that it is believed the art was intro- 
duced from Samarkand. It is often said the Arabs learned the art on the capture 
of that city and thence in due time carried it to Spain.. So also Gibbon mentions 
that the knowledge of paper-making from linen rags was diffused from Samar- 
kand, and Cassire is of opinion that it reached Mecca in the year 710 A.n. It is. 
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lio^^-ever, highly lileely that Nepal was possessed of the same knowledge, and 
that both States may have derived their skill from Tibet or China ; and it is 
certain (from Nieolo Conti and others) that paper was used in India at least a 
century prior to Alcbar’e time. Pietro della Valle {Trai>ds, etc., 1623 (ed. Hakl. 
Soe.), ii., 291) speaks of hooks being written on palm-leaves at Mangalore, “not 
on paper,” and Thevenot [Travels in Levant, Indostan, etc., 1687, pt. iii., 90) 
also mentions that palm-leaves were used by the Malabars as a v/riting material. 
But Ovington {Voy. to Suratt, 1689, 249), less than a century after Akbar’s time, 
trives so vivid a picture of the merchant’s account books that it is difficult to 
realise that he is speaking of fully two centuries ago. “ The paper-books,” he 
saj-s, “ in vulgar use among the Inhabitants of India, on wffiich thej?- wTite, are 
long Sclirowls of Paper, sometimes Ten Foot in leirgth, and a Foot broad, sewed 
together at the upper end, as many long Sheets as the occasion of the Writing 
requires. The Pen they write with is the ancient Calamus or Reed, about the 
thickness of a large Goose Quill. And some of their Standishes are made long 
and square and above an Inch broad and of sufficient length to contain both 
Pens, and a place for Ink.” He then describes the manner of writing obliquely 
and down the long pages in such a fasliion as to explain Nieolo Conti’s statement 
of the Indians writing from the top to the bottom of the page. Ovington ex- 
pressly says that the Indian writing is not like the Chinese, in straight lines down- 
wards, but “ from the uppermost corner of the left to the lowermost corner of 
the right.” The long page of the books, however, was doubtless the idea that 
inspired Nieolo Conti. But Ovington goes on to say that the paper used in 
India “ by its Slickness and Smoothness appears shining, which is of ordinary 
use ; but that wdiieh they write upon, either to the Emperor or Persons of con- 
sequence is gilt all over the surface, as ours is on the Edges.” 

.Ironside published in 1774 [Phil. Trans., Ixiv,, 99 ; abridg. ed., xiiL, 606) 
ail interesting account of the Indian jiaper manufacture practised in his day. 
The material was aan hemp [iU'otahtria jmieea), but for paper-making “old 
i*opes, clothes and nets, made from the san plant ” were preferred to fresh fibre, 
presumably because of their cheapness. These san rags were out up into small 
pieces, macerated in water for a few days (generally five), washed in the river 
in a basket, and tlirown into a jar of water lodged in the ground ; the water 
being strongly impregnated with a lixivium of “ s^gi-mutti ” (crude carbonate of 
soda) six parts, and quicklime seven parts. “ After remaining in this state eight 
or ten days, they are again washed, and while wet broken into fibres, by a stamp- 
ing lever, and then exposed to the sim, on a clean terrace, built for this purpose ; 
after which they are again steeped in a fresh lixivium as before. When they 
have undergone three operations of this kind they are fit for making coarse brown 
paper ; after seven or eight operations, they are prepared for making paper of a 
tolerable whiteness.” The pulp thus produced is taken up on a fine- wire frame 
just as in the English manner. 

Niabet [Burma under Brit. Rule and Before, 1901, i., 386) says the Native 
manufacture is now confined mainly to “ the preparation of parabaik or paper- 
slates used at the monasteries, and of umbrellas. “ The inner fibre of soft bamboo 
shoots or the bark of the mahlaing or papoi'-mulberry [ Bron(iiBou,etia imityriforu) 
being pounded into a pulp with water, and half its weight of lime being then 
added, it is boiled with water until nothing but the pulp is left. This is pounded 
and spread thinly over a coarse cotton muslin framework, and allowed to dry 
in the sun. It now forms a rough gi-ey parchment, about a cubit in breadth, 
which is folded up in alternating folds of about nine inches wide. When coated 
with finely powdered charcoal dust mixed in glutinous rice-water it is read 3 r 
for being written upon with pencils of steatite or soap-stone.” The use of paper 
in the manufacture of Bm-mese umbrellas is an important branch of the local 
industry, but unfortimately the artistic indigenous paper umbrella is rapidly 
being displaced by the cheap European article, and the makiug of the special 
umbrella paper is accordingly rapidly becoming a thing of the past. The Burmese 
system of writing on black-coloured pasteboards(23ara6ai7c)recallsAbd-er-Razzak’s 
story of the people of the now lost empire of Vijaianagar (see above), w’-ho wrote 
on black surfaces with a soft stone. The supposed close affinity of the Telegu 
j)eople to certain of the Burmese races gives an interest to this cmious circum- 
stance that it might nototherwise be supposed to possess. In Japan, paper-making 
is very ancient and the plant chiefly used is (as in Burma) the paper-mulberry. 
The reader will find Rein’s account of Japanese paper-making most instructive 
[Indust, of Japan, 1889, 393-419), 
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Paper Manufacture.— The Native art of paper-making in India to-day 
is very much, like that of glass-blowing: it consists in re-making waste 
paper. In a country teeming with fibres, it is surprising that the question 
of a good paper material has not been satisfactorily determined. And 
this theme seems to be constantly revived by residents in Europe who 
overlook the immense size of India. A few hundred miles are of little 
concern in most questions, but with paper-maldng transit freights soon 
kill the prospects of supplies. Then again the cost of land near the centres 
of trade where paper mills are usually built, precludes the special cultivation 
of paper stuffs. Moreover, as paper fibre, like esparto, must be fit for almost 
immediate immersion in the vats, paper-making can never pay the cost 
of separation and preparation, however simple and inexpensive. No 
fibre known to commerce can compete with jute in point of cheapness, 
yet the paper-makers can afiord to purchase jute waste and jute cuttings 
only, so that but for the demand for an altogether difierent pmpose the 
paper-maker could never procure jute at all. 

The two most important paper grasses in India are MaSar {Ischmnvmn, 
p. 694) and munj {Saceharimi, pp, 929-.30). These are now being largely 
used by the Indian steam-power paper mills, the supply at a remunerative 
price being the chief obstacle to their further utilisation. It has been 
demonstrated that bamboo (pp. 108-10) afiords an excellent paper, but 
practical difficulties exist such as the cost of the chemicals required, and 
the fact that the wholesale removal of the young shoots, which alone are 
serviceable, injures the stock. It accordingly has to be added that, at 
present, the most valuable paper materials in India after bhahar and munj 
are old rags, waste gunny bags, waste jute and san ropes, old paper, etc. 

Whatever may be the source of the cellulose, it has to be reduced 
to pulp, and in most cases bleached. If rags are used, a preliminary 
dusting is essential. The material is then boiled with alkalis ; in the 
case of grasses, such as esparto, a 10-per-cent, solution of caustic soda 
under a pressure of 10 to 60 lb. of steam is required. The pulp thus 
obtained is then washed to free it from the residuary allcalis, thoroughly 
pulped mechanically, then loaded with the mineral sizing material 
and coloured as desired. This is known as the magma, and to convert 
it into paper a fine wire cloth is passed through the trough containing 
liquefied pulp, when a film of the required thickness is made to adhere 
and is removed. This is then compressed by being passed between rollers 
and, if so desired, is sized with gelatine, and lastly dried off by being passed 
between’heated rollers or colanders. 

[(7/. Morris, Cantor Leot, 8oc. Arts, 1896 ; Cross and Bevan, Textbook of 
Paper-making, 1900 ; Blount and Bloxam, Ghem. for Engin. and Manuf., 1900, 
344-7 ; Julius Habner, Cantor Lect., 1902-3 ; Ghem. Appl, to Arts and Manuf., 
vii., 6i3-42 ; Clayton Beadle, Chapters on Paper-making, 1904, i. ; 1906, ii. ; 
Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 92-4; Stulil- 
mann, Halfa-Gras oder Esparto fur Deutsch-Oatafrika, Der Pflamer, 1907, No. 15-7.] 

Paper Mills . — The first works for the manufacture of paper organised 
in England date from 1588, and these were established at Hartford in 
Kent by a German jeweller, John Spielman, who was knighted by Queen 
Elizabeth. A century previously similar worlcs had been erected in 
Spain. So late as 1690 coarse brown paper only was made in England, 
the supplies of the finer white papers being obtained from France and 
Holland. The war with France occasioned such a rise in duty that a 
stimulus was given for the improvement of home production. But an 
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Act of Parliament Lad to be passed before the desired improvement 
became possible. The first white paper made in England was produced 
by a Mr. James Whatman of Maidstone. Soon, however, England made 
rapid progress, but so late even as 1801 English paper was entirely hand- 
made. 

The first occasion on which cotton was used in England was in the 
manufacture of paper. Cotton paper superseded the more expensive 
parchment of previous dates. Mention is made of cotton paper in 1102 
(Macpherson, Ann. Comm., 1805, i., 315 (many passages)). It is often 
affirmed that linen paper appeared before that from cotton, but there is 
no very satisfactory proof of that opinion, though it is quite likely that 
the discovery of pulping fibrous materials may have led to the use of linen 
and cotton almost simultaneously. [Of. Yates, Text. Antiq., app. A., 
383-8.] One of the earliest detailed accounts of the Native methods of 
paper- making in India is perhaps that given by Buchanan-Hamilton 
{Stat. Acc. Dinaj., 272-3), the material used being jute. Prior to 1840 
India obtained a large share of its paper supplies from China. About that 
date interest was aroused in the subject, and both Hindu and Muham- 
madan factories for hand-made papers were established all over the 
country. During Sir Oharles Wood’s tenure of the office of Secretary of 
State for India, an order was issued for the purchase of all the supplies 
required by the Government of India in Great Britain, and this threw 
hack very seriously the growing Indian production. 

It is not very certain when paper mills were established in India. 
The expression “ Serampore Paper ” is used all over India for a par- 
ticular class of Native-made white paper. Mr. D. M. Traill wrote, some 
years ago, an interesting account of paper-making in which he reviews 
briefly some of the historic facts, especially the chief grades of paper and 
firms concerned in their production {Ind. For., 1891, xvii., 322-30). He 
there tells us that the capital engaged in the paper trade is nearly fifty 
million pounds, of which three-fourths represent plant and one-fourth 
working capital. He then concludes with a brief notice of the Indian 
mills, in which he refers to the fact that a paper mill in Serampore was 
the pioneer, and adds, “ we well recollect seeing the silent and rusty 
machinery as far hack as 1864.” 

“ There are eight paper mills in operation— three in the Bombay 
Presidency, four in Bengal, and one at Lucknow. Of the eight, two are 
private concerns in the Bombay Presidency, one of which has stated 
the capital invested. So far as information is obtainable, the total capital 
invested amounts to Rs. 67,33,000 (of which Rs. 67,63,000 are paid up), 
besides Rs. 11,07,650 debentures, and shows a decrease of 6 lakhs, com- 
pared with 1902, owing to the reconstitution of the Imperial Paper Mill 
at Kankinara as a branch of the Titagarh Paper Mills Company, Ltd. 
Most of the white and blue foolscap and much of the blotting paper, note- 
paper, and envelopes used in the Government offices are now obtained 
from the Indian mills. The total quantity of paper made in 1904 was 
45 million pounds, and its reported value Rs. 61,49,446. The mills employ 
4,266 persons. The capital employed has been doubled in twenty years 
since 1885, and the production and number of persons employed have 
increased about fourfold. Two of the larger mills in Bengal have paid 
no dividends for five years, as they have been unable to compete success- 
fully with the cheap wood-pulp paper of attractive appearance which is 
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largely imported from Europe” {Fin. and Comm. Stat. Br. Ind., 1906, 
lix.). 

Trade. — latermi . — The total transactions by mil and river in paper Trade, 
and pasteboard amounted in 1906-7 to 457,355 cwt. The chief ex'porting intenmi. 
centres were the Province of Bengal, 214,137 cwt, ; Bombay sea-port, 

87,116 cwt. ; Calcutta, 61,121 cwt. ; Madras ports, 31,530 cwt, ; the 
United Provinces, 26,109 cwt. The chief importing centres were Calcutta, 

160,162 cwt, ; the Panjab, 80,559 cwt. ; United Provinces, 40,530 cwt. ; 

Bombay, 37,916 cwt. ; Bengal, 21,936 cwt. By coast, the returns are 
given in rupee values. In 1906-7 the exports were valued at Es. 11,69,758 
and the imports at Es. 9,06,237. Bengal exported paper to the value 
of Es. 11,56,510; while Madras imported to the value of Es. 6,50,297, 

Bombay, Es. 2,09,866, and Burma, Es. 20,124. 

External . — The ExpoiiTS from India of manufactured paper amount External 
to little. For the period 1900-7 the total value of manufactured papers ®=n>ortB. 
of all sorts, including pasteboard, was as follows : — 1900-1, Es. 78,227 ; 

1901-2, Es. 53,658; 1902-3, Es. 42,903 ; 1903-4, Es. 26,781 ; 1904-5, 

Es. 28,350; 1905-6, Es. 13,703 ; 1906-7, Es. 6,607. In 1906-7 the 

total was made up thus : — sprinting paper, Es. 6,883 ; writing paper and 

envelopes, Es. 167 ; other kinds, Es. 507 ; pasteboard, Es. 50. Almost 

the whole of the printing paper, writing paper and pasteboard go from 

Bengal, and ordinarily of other sorts also, but in 1904-5 Bombay supplied . 

the largest share of writing paper. During the same period the export Bags Exported. 

of rags and other materials for paper manufacture showed the following 

returns : — 1900-1, 21,683 cwt., valued at Es. 70,833 ; 1901-2, 26,321 cwt., 

valued at Es. 67,840 ; 1902-3, 13,431 cwt., valued at Es. 46,490 ; 1903-4, 

9,077 cwt., valued at Es. 34,705 ; 1904-5, 10,248 cwt., valued at Es. 29,643 ; 

1905-6, 19,831 cwt., valued atEs. 83,870 ; and 1906-7, 12,581 cwt., valued 
at Es. 67,412. India also re-exports quantities of manufactured paper, 
and in 1906-7 these were valued at Es.76,614. 

The Imports of paper, on the other hand, are large, and in late Imports, 
years show a slight increase. For the period 1900-7 they were valued 
as follows 1900-1, Es. 45,29,996 ; 1901-2, Es. 52,71,634 ; 1902-3, 

Es. 52,48,058 ; 1903-4, Es. 52,18,396 ; 1904-5, Es. 64,37,288 ; 1905-6, 

Es. 70,48,978 ; and in 1906-7, Es. 80,11,105. In 1906-7 the total was 
made up thus : — printing paper, Es. 28,33,632 ; writing paper and en- 
velopes, Es. 22,66,714 ; other lands of paper, Es. 25,75,366 ; paste- 
board, Es. 3,35,393. The largest quantities come from the United King" whence 
dom, and in 1906-7 these were valued at Es. 44,06,312 ; from Germany, 

Es. 15,82,445 ; Austria-Hungary, Es. 7,04,625 ; and Belgium, Es. 6,66,638. 

In the same year the imports of rags and paper materials were valued at 
Es. 86,173. 

As showing the value of esparto grass as a paper-making material, Esparto Grass, 
it may be mentioned that Messrs. Ide & Christie, in their monthly circular 
of September 16, 1907, show that for the years ending August the im- 
ports received by Great Britain of that grass were in 1905, 198,508 tons ; 
in 1906, 186,242 tons ; and in 1907, 192,809 tons. Needless to say, India 
imports no esparto. The British supply is mainly Spanish, Algerian, 

Tunisian and Tripoli, and the prices shown range from £3 25. 6d. to 
£5 25. 6d. per ton. 

Paper Materials . — ^As already set forth, the chief considerations in Materials, 
the selection of paper materials are cost at the mill and constancy oC 
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supply. TLe chief materials are accordingly rags of linen or cotton; 
esparto, and hhabar grasses ; flax in the form of spinners’ waste ; 
hemp in the form of fragments of used rope ; wood ; straw ; jute waste 
and old paper remade. Hanausek {Micro. Tech. Prod. (Winton and 
Barber, transL), 1907, 100-2) gives the following paper fibres : — ^lineii 
rags, hemp, cotton rags, jute, straw, esparto, maize, judr, wood, etc. 

Paper (as may have been inferred from the brief account of manufacture 
given above) is literally a felted fabric composed of vegetable cellulose 
fibrils. When the fibrils, of which it is proposed to be made, are cemented 
together as in wood, they must be liberated and the raw material thus 
reduced to the condition known as “ half stuff,” and finally “ pulp.” In 
this condition, when floated out in water, allowed to settle over a frame 
and the water drained away, the felting of the fibrils takes place and paper 
is formed. Obviously, therefore, the less bulky the raw material the 
cheaper its transport to the mill. From this point of view, the advantages 
are entirely on the side of wood ; it is compact, can be transported easily, 
more especially if a waterway connects the forest with the mill, and 
requires no expensive storage. But the pulp obtained from wood is of 
a very different nature from that of cotton rags, so that the purpose for 
which the paper is to be used comes in as a governing factor in the selection 
of the crude material. 

The following are some of the chief materials used in the manufacture 
of paper in India ; — 

Adansonia digitata. Helicteres Isora. 

Agave sp. Hibiscus cannabinus. 

Antiaris toxicaria. Ischaemum angustifolium. 

Bambuseae. Musa sp. 

Broussonetia papyrifera. Opuntia Dillenii. 

Corehorus sp. Phoenix paludosa. 

Crotalaria juncea. Saecharum arundinaeeum. 

Daphne cannabina. Sansevieria zeylaniea. 

Edgeworthia Gardner!. 

Several of these will be found discussed in their respective places in 
this work; for the others the reader is referred to the Dictionary (vi., 
pt. i., 107-9). The chief ones are iHcJnenmm and Huccluir mn, but with 
the Native paper-makers of the plains of India, the san hemp {Croia- 
and the hemp-leaved Hibiscus are the most important, and on 
the hills, Haphne and IMgewortMa afford the so-called Nepal paper. 
Sir W. Thiselton-Dyer {Kew Bull., 1888, 81-4:) was instrumental in drawing 
attention to the fact that in Siam the bark of the tree StrebUis asper 
is employed in the fabrication of Native paper. The tree is plentiful in 
many parts of India. (See Alkaline Earths (pp. 55-6, 58) ; Acacia 
Jacquemontii (p. 15) ; Agave (p. 43) ; Aquilaria (pp. 73-4) ; Alpinia 
(p. 60) ; Caryota (p. 286).) 

PASPALUM SCROBIOULATUM, JLinn. ; PI. Br. Ind., vii., 
10-11 ; Duthie and Fuller, and Gard. Crops, 1883, ii., 8, t. xxvii. ; 
Duthie, Fodd. Grass. N. Ind., 1888, 1; lAsboa, Bomb. Grass., 1896, 3, 
and t. ; GnAMiNEiE. The hoda, Tcodon, hodam, hodra, hodod dhan, janhe, 
liarih, jjakodi, menya, kiraruga, etc. An erect annual grass, native of 
India, extensively cultivated during the rainy season. 

Area. — Returns under this crop are available only for Bombay, where in 
1905-6 there were 204,022 acres, cliiefly in Gujarat, Katnagiri, the Uplands of the 
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Konkan and the Ghat parts of the Deccan. In the Central Provinces the area 
occupied is believed to be greater than in any other part of India, but it is not 
returned separately. Together with Tcutki {Paniettm mtUare) it occupied, in 
1904-6, an area of 2,039,345 acres. In the same year in the United Provinces, 

X'itspfiirim and other small millets covered 1,939,753 acres. In Field and 
Garden Crops it is stated to be grown more extensively than any other millet in the 
United Provinces, and over a large portion of these provinces it is the favourite 
crop for inferior outlying lands. TMs is chiefly on account of the readiness with 
which it grows on the poorest of soils, not on account of the quality of the grain, poor Soil. 
Sowing takes place at the commencement of the rains, at the rate of 12 to 20 lb. Seasons, 
seed to the acre, and the crop is cut in October. It is either grown alone or (in 
the Doab) mixed with cotton, and in the Benares Division with dal (fvijr* n »«). 

Careful weeding is required to secure a good outturn, wliich is estimated at 10 to 
12 maunds per acre. 

CuUivatioa. — Of Bombay, MbUison {Textbook Ind. Agri., 1901, iii., 64-7) Cultiva- 
observes that the crop is important in the gorddu soils of the Kaira district and tion. 
similar alluvial soils in Baroda. It is never grown alone in Gujarat, the usual 
mixture being tuver (Cfajanus tal (Sesannnn {mHatim), and ainbddi notation. 

(ambdri) {mhitieus cattnHi>intt»). If properly manured, the mixture may 
be grown year after year in the same field. In low-lying damp fields rice Mfcied Crops, 
and kodra are grown together, the mixture being known as vagadu. In pre- 
paratory tillage the bladed harrow (karab) is used to loosen the surface soil and 
prepare a friaWe, shallow seed-bed. The seed is furrowed with the three-coultered 
drill [tarfin), and the seed is mixed before sowing in about the following propor- 
tions : — 12 lb. kodra ; 2 lb. tuver ; to lb. tal ; ^ lb. ambddi. After sowing, 
the field is levelled, and the crop should subsequently be weeded once in about Weeding, 
a month or six weeks and bullock-hoed two or three times. It is ripe early in 
October, and reaped with a sickle, tied into bundles, and threshed by bullocks 
in the usual way. Molliaon gives the outturn of a good Kaira crop as follows ; — 
kodra (12 lb, seed), 985 lb. grain per acre, 1,304 lb. straw; tuver (4 lb. seed), 265 TtelA- 
lb. grain per acre, 232 lb, straw ; tal (f lb. seed), 130 lb, grain per acre. The cost oosfc. 
of cultivation he estimates at Rs. 23 per acre. 

Though used as Food by a large number of people in India, the ^ain cannot be Food, 
considered a wholesome article of diet, and in some seasons contains a poisonous 
narcotic principle. In Gujarat the poisonous and non-poisonous grain are known Poisonous and 
in the bazars as mitha and mina respectively. Damp cloudy weather towards 
harvest time, a damp season and damp soil are said to produce poisonous kodra. ' 

Leather {Agri, Ledg., 1901, No, 10, 370 ; 1903, No. 7, 161, 180) gives the following 
analysis of the grain: — ^moisture, 8*01 ; oil, 3'36 ; albuminoids, 5*81; soluble 
carbohydrates 70*06 ; woody fibre, 8*47 ; soluble mineral matter, 1*34 ; sand and 
silica, 2*96; total nitrogen, 1*00; albuminoid nitrogen, *93. [Of. Church, Food- 
Grains of Ind., 1886, 39-40 ; Basu, Agri. Lohardaga, 1890, pt. 2, 29 ; Pharmaoog. 

Ind., 1893, iii., 019-20 ; Rice, Mysore Gaz., 1897, i., 117-8; Mukerji, Handbook 
Ind. Agri., 1901, 30-1, 269 ; Standen, Rept. Land Rev. Settl. Betul, C. Prov., 

1901; Crop Exper., Bomb.] 

PENNISETUM TYPHOIDEUM, Itich. ; FI. Br. Ind., vii., 82- D.E,P., 

9 ; Duthie, Fodd. Grass. N. Ind., 1888, 18 ; Lisboa, Bomb. Grass., 1896, 

34, and t. ; Train, Beng. Plants, 1903, ii., 1169 ; Penicillaria s'picata, Willd., jg ' 
Dutliie and Fuller, Field and Garden Crops, i., 30-2, t. vii. ; G-RAMiNEiB. ^ 

The Bulrush, Cumboo or Spiked Millet, hdjra, lahra, hasa-jonar, jondhariya, 
lendha, hambd, gantelu, sajja-lu, sajje, mattari, etc. A tall erect grass, 

5 to 6 feet high, probably of African origin. 

CULTIVATION. — Though grown to a less extent than judr {Sorf/hum Cultiva- 
ruJxffire), its cultivation is geographically very similar and comprises ex- tion. 
tensive tracts in Northern, Western and Southern India. The following 
were the acreages in British India during the three years ending 1905-6 : — 

14,137,482 in 1903-4 ; 10,369,765 in 1904-5 ; and 11,630,710 in 1905-6. 

In the Native States : — 1,382,473 in 1903-4 ; 1,306,446 in 1904-5 ; and 
893,949 in 1905-6. 

Bengal , — This crop may be described as unimportant, the area fluctu- Bengal. 
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atingbetween 30,000 and 60,000 acres. According to Mukerji {HandbooMnd. 
Agri. , 1901, 259) it is gro-vm on poor, free, dry, sandy soil. Village refuse is 
sometimes 'used as inamire,but no irrigation is required. Itis sown at the end 
of July at a rate of 6 to 10 lb, seedper acre. Harvesting takes placein October 
an d IS! o veiiiber, and the outturn of grain amounts to from 300 to 5001b . per acre. 

United Provinces. — ^The area in 1905-6 amounted to 1,792,626 acres 
in Agra and 372,848 in Oudh. In Agra the largest areas occur in Budauu, 
200,643 acres ; Agra, 166,787 acres; Moradabad, 166,014 acres ; Etah, 
113,936 acres; Allahabad, 95,903 acres; Shahjahanpur, 99,049 acres; 
Bareli, 87,746 acres. In Oudh, Hardoi, 130,771 acres ; tJnao, 59,738 acres ; 
Sitapur, 47,884 acres ; Lucknow, 36,588, acres, etc. According to Duthie 
and Fuller it is a Jcharif crop, sown a little later and reaped a little earlier 
than judr ; is accordingly a useful substitute when sowing has been delayed 
through floods or failure of the rains until judr is impossible. It is rarely 
sown alone, but generally mixed with the same minor crops as are grown 
vdth judr, except that mung {JPhaseohts radiatus, Linn.) is usually re- 
placed by moth {JP. aconitifolius). It generally occupies poor, light 
soil, and requires less rainfall than judr. It is never manured and rarely 
irrigated. The land is ploughed one to four times and the seed (mixed 
with that of the subordinate crops) sown at the rate of 2| to 3 seers per 
.acre. There should be at least one weeding. The grain ripens towards 
November, when the heads are cut off and carried to the threshing-floor. 
The cost of cultivation is estimated at Rs. 9-8a. per acre, and the outturn 
varies in different localities from about 5| mauiids of grain to 7 maunds, 
and the outturn of dry fodder about 30 maunds. \Qf. Agri. Ledg., 1895, 
No. 17,233 ; Ne-yill, Dist. Oaz. U. Prov. ; Gawwpore Exper. Farm R&pts.] 
Central Provinces and Berar. — The area in 1905-6 was 40,608 acres 
in the Central Provinces and 55,188 acres in Berar. In the former : — 
Nimar, 22,146 acres, and Narsinghpur, 11,470 acres ; and in the latter 
cultivation is almost entirely in Buldana with 46,080 acres. 

* Rajputana and Central India. — -The crop is grown largely in the 
Native states, especially in Alwar, where in 1905-6 the area was 221,604 
acres ; Bharatpur, 193,465 acres ; Gwalior, 184,426 acres ; Marwar, 165,692 
acres ; Jaipur, 79,093 acres ; Mysore, 39,944 acres. In Ajmir-Merwara the 
area was 32,043 acres. The crop is sown at the same season as barley 
(June-July), and on dry lands only. The average yield is stated to be 
1*73 cwt. per acre. [O'/. Watson, Rajputana Dist. Gaz., 1904, i., A., 46, 56.] 
PanJab and North- West Prontier.—Bdjra is largely grown in the 
tiistricts of the Panjab, and in the dry eleva-fced tracts south of Rawalpindi 
it constitutes the principal Lharif crop. In 1906-6 the area was 829,269 
acres. The largest shares are as follows Jhelum, 108,684 acres ; Gujrat, 
103,624 acres ; Rawalpindi, 94,766 acres ; Attock, 68,367 acres ; Gurgaon, 
66,091 acres ; Hissar, 64,345 acres ; Shahpur, 55,746 acres ; Delhi, 21,016 
acres ; Rohtak, 13,219 acres. In the North-West Frontier the area was 
71,355 acres, mainly in Kohat. During the year under review the area 
seriously declined. In the districts of Hissar, Rohtak, Gurgaon, Delhi 
and Kariial it fell from 1,136,674 in 1904-5 to 169,116 acres in 1905-6. 
The average yield for the year 1901-2 was 407 lb. per acre in the Panjdb, 
402 lb. in ithe North-West Frontier. In Dera Ghazi Khan it is the most 
important crop after wheat, and in the Rawalpindi district is the staple 
of the autumn harvest. It thrives everywhere in the plains at the 
base of the Salt Range, and in untoward years is usefully replaced by til 
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m me? icmw) or some of tLe pulses. In tlie Karnal district it 
thrives best on a sandy soil, and is thinly sown after the first rainfall, 
mixed with the seed of some small pulse. In Kohat it is sown between 
April and August, and is the principal hharif crop on the harani {i.e. Ssasoos. 
unirrigated) lands of the district. The crop is generally cut in October. 

In the Bannu district it is largely grown on the stiher thal soils. It is 
sown at the rate of 2 to 5 seers per acre from the middle of March to 
end of July. The first-sown crops ripen about the middle of August, 
and ears are plucked as they ripen till early in December. [Of. Dist. Gaz. 

Panjah ; Settl. Repts. Panjdh,'] 

Bombay and Sind. — The area in 1905-6 was 4,354,437 acres in Bombay Bomlbay. 
and 867,406 acres in Sind. In Bombay the largest areas were : — Ahmad- Areas, 
nagar, 904,590 acres; Nasik, 808,469 acres; Poona, 681,413 acres; 

Khandesh, 583,686 acres ; Satara, 366,940 acres ; Bijapur, 340,560 acres ; 

Kaira, 218,159 acres. In Sind, Thar and Parkar, with 406,033 acres, and 
Hyderabad with 338,221 acres, are the chief localities. 

Mollison says it is entirely a rain crop, occupying the lighter descrip- ^ous. 
tion of soils in all districts of moderate rainfall. The crop does best when 
the climate is moderately dry and when the monsoon comes in downpours, 
with plenty of sunshine between the showers. Except in parts of Khandesh 
it is always a mixed crop, and as such may be grown continuously on the 
same land. But rotation is also frequent. In the lighter soils of Khandesh notation, 
it is considered a good preparation for varddi cotton. In the sandy soils 
of Kaira, Ahmadabad, etc., it is rotated with Jeodra [Paspalum scrohi- Mixed 
eiilatum), sundhia {Sorghum hicolor), judr {SorgJnmi vulgare), etc. cultivation. 

In the light soils of the Deccan it is rotated with judr, niger-seed, etc. In 
the Deccan the subordinate crops with hdjra (== hdjri in Bombay) are, 
separate rows of tur {Cajamis indicus) and a sprinkling of udid 
{Phaaeolus Mango, Linn.), math (JP. aconitifolhis), hulthi {JDoUchos 
hiflorus), ambddi {Hibiscus emmahinus), etc. In G-ujarat the most 
common subordinate mixture is perennial rozi cotton in rows and math in 
amongst the hajri, but two or more of the following may also form sub- 
ordinate crops, viz. mag {Phaseolus radtatas, Linn), chola {Vigna 
Oaf Jang), guvdr, tur or tuver {Cajanus indicus), sesamum and sheria 
{Hibiscus eannabiniis). 

In Gujarat the land should be ploughed two or three times after the piougiiinps. 
first fall of rain, then left for some time. The field should again be ploughed 
shortly before sowing. Sowing takes place between 1st and 15th of July. 

The seed-rate mixture recommended is as follows : — hajri, 6 lb. per acre ; 
guvdr, 1 lb. ; math, 1 lb. ; mag, ^ lb. ; sesamum, lb. ; ambddi or sheria, 

I lb. ; tuver, 1| to 2 lb. All are mixed together before sowing, except 
tuver, which is sown separately in every fourth row. The seed is drilled nnii sown, 
in row's about 15 inches apart, and the surface then levelled. When the 
seedlings are about 6 inches high, the crop is bullock-hoed and hand- 
weeded, and again when 2 feet high. A crop sown in early July will be Seasons, 
ripe the beginning of October. It is reaped with a sickle close to the 
ground, left lying in the field for several days, and then stacked. 

Mollison gives the following outturn (grain, seed or by-product) from xiew. 
a w'ell-managed field in the Kaira district : — hajri, 900 lb. ; math, 120 lb. ; 
guvdr, 80 lb. ; sesamum, 60 lb, ; sheria, fibre. The cost of cultivation he Cost, 
estimates at Es. 26-la. per acre. [Of. Crop, Rxper. Bomb. Pres. ; Mollison, 

Textbook Ind. Agri., 1901, iii,, 18-23.] 
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THE BAJBA MILLET 

Madras s«d iWysore.—Tke total area in 1905-6 was 3,004,717 acres 
in Madras and 39,944 acres in Mysore. In Madras the largest areas occur 
in Coimhatore, 680,299 acres ; Salem, 376,257 acres ; Cuddapali, 341,311 
acres ; South Arcot, 276,284 acres ; Guntur, 256,511 acres ; Trichinopoly, 
173,721 acres ; hTorth Ajcot, 133,643 acres ; Madura, 164,194, etc. In 
Mysore, Ohitaldrug had 33,448 acres. 

In the Godavari district it is grown on regada, lanka and sandy soils. 
The ground is manured in March by penning cattle or sheep on it, and in 
May it is ploughed twice every six days for three weeks. The ground, 
both then and at the time of sowing, should be moist. The seed, which 
should be the previous year’s produce, is sown in June, 4 seers to the acre. 
In Coimhatore it is cultivated on dry lands, except black. It is often 
grown as a mixed crop with cotton, castor-oil, pulses, etc. The land is 
ploughed in April, dming the heavy rains, after having been manured. 
In July-August it is again ploughed, and the seed, mixed with various 
pulses, is sown broadcast, with ddl or beans in rows a few feet apart. 
After six weeks the crop is interploughed and occasionally weeded. In 
Novemher-Decemher it is reaped by cutting oH the ears as they ripen. 
The pulses are gathered gradually up to February, when the kambu stalks, 
beans, etc., are all pulled up together, leaving the cotton arid castor only. 

Burma. — In 1905-6 the area was 74,802 acres, all in Upper Burma, 
and chiefly in Myingyan, 42,958 acres, and Magwe, 26,526 acres. 

Diseases. — An interesting account of the disease known as 
Scleruspora gramlnirola is given by Butler in the Memoirs of the 
Department of Agriculture, India (1907, ii., No. 1). As Butler points out, 
however, it is not usually of sufficient intensity to attract much attention. 
[Cf. Maxwell'Lefroy, Mem. Dept. Agri. Ind., 1908, ii., 9.] 

POOD AND FODDER. — The grain is used chiefly by the lower classes 
of Natives, and in many parts of India is their staple Food. The flour, 
made into cakes or bread with butter-milk, is considered more nutritious 
.than rice. In Khandesh it is often eaten with butter and various condi- 
ments. The following is the analysis published by Leather (^gn. Ledg., 
1901, No. 10, 370 ; 1903, No. 7, 161, 154, 181) ;~moisture, 8’77 per cent. ; 
oil, 5-33; albuminoids, 9*62 ; soluble carbohydrates 73*52; woody 
fibre, *78 ; soluble mineral matter, 1*73 ; sand and silica, *35 ; total 
nitrogen, 1*61 ; albuminoid nitrogen, 1 ’61. 

In the Panjab, hdjra is occasionally grown for Fodder and in un- 
favourable seasons may he given to cattle in the green condition, especially 
if the crop has proved a failure. The stalks, after the grain has ripened, 
are more or less utilised in all the provinces where available. In the 
Karnal district it is said that in some of the higher villages the stalks, 
called ddndar, are even stacked and preserved until required, when they 
are chopped up and given to cattle along with green fodder. Bdjra straw 
is much more generally employed as a cattle fodder in the Madras 
Presidency than in most other provinces. [Cf. Church, Food-Grains of 
Ind., 1886, 56-9.] 

PERFUMERY (see Oils, p. 820). 

PETROLEUM ; Ball, in Man. Econ. Geol. Ind., hi., 124-54 ; Fritz 
Noetling, Occur, of Fetrol. in Burma, in Mem. Geol. Surv. Ind., 1897, xxvii,, 
pt. 2 ; Holland, Bev. Min. Prod, Ind., in Bee. Geol. Surv. Ind., 1905, xxxii., 
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pt. 1, 69-77; 1906, sxxiii., pt. 1, 15; 1907, xxxvi., pt. 2, 77. Themitti-^M-tel, 
hala salajit, minak tanah, manyenney, manti-tayilam, ye-nd, etc. Petroleum, 
otherwise known as mineral or rock oil or naphtha, is essentially a mixture 
of hydrocarhons of the paraffin and olefine series. It occurs stored in loose- source, 
textured conglomerates and sandstones, in which its distribution is similar 
to that of water in porous strata, being retained by impervious beds of clay. 

It may exude through any accidental fissure at the surface of the earth 
and thus form natural oil-springs, but is chiefly obtained by boring through 
the impervious covering strata into the oil-sands below, from which the 
oil may be raised by pumping ; or it sometimes “ gushes ” out by pressure 
of the associated gaseous hydrocarbons. As to its origin, various theories origin, 
have been advanced, such as that it is derived from the action of water on 
strongly heated iron carbide contained in the interior of the earth : and 
that it has been formed by the decomposition of the remains of animal 
matter at a high temperature or in contact with saline deposits, and the 
subsequent resolution of the more permanent fatty constituents into 
hydrocarbons and free carbon dioxide. Ball remarked on this subject, 

“ There can be little doubt that the formation of petroleum is intimately, 
though obscurely, connected with the presence of salt, otherwise it would 
be difficult to account for the simultaneous occurrence of petroleum and 
brine-springs, which have been observed in India, as well as in Pennsyl- 
vania and Virginia.” 

Although much progress has been made in developing the petroleum 
resources of India, at the present day, according to Holland, these afford 
little more than per cent, of the world’s supply. The chief soiurces are WoricVs supply, 
the United States and Eussia, which together produce about 90 per cent. 

[C/. Redwood, A Treatise on Petroleum, 1906, for an account of the chief 
occurrences and a full bibliography.] The following figures show the 
huge increase in the Indian production within recent years : — 1890, Indian 
4,132,287 gallons ; 1895, 13,003,748 gallons ; 1900, 37,729,211 gallons ; 

1904, 118,491,382 gallons ; 1906, 140,553,122 gallons. The traffic of 1906 
on 1905 represents an expansion of 22*6 per cent. — mainly in the new 
Singu field, of which it is believed a large portion is still held in reserve. 

OCCURPBNCB. — According to Holland, petroleum in India is confined 
to the two systems of folded rocks at either extremity of the Himalaya — Indian Areas. 
(1) the Iranian on the west, including the Panjab and Baluchistan, and 
continued beyond British limits to Persia, and (2) the Arakan system on 
the east, including Assam and Burma, and continued to the oil-fields of 
Sumatra, Java and Borneo. In both areas the oil is associated with 
tertiary strata. 

Panjub and United Provinces. — The districts from which oil has 
been reported are Shahpur, Jhelum, Bannu, Kohat, Rawalpindi, Hazara 
and Kumaon. The output, however, is small, ranging between 1,000 to 
2,000 gallons a year. In 1903 it amounted to 1,793 gallons, and in 1906 
stood at 871 gallons. 

Baluchistan. — The early efforts made to develop the oil resources in ITortlierrL 
different parts of Baluchistan have been described in the Dictionary. The India, 
most prominent of these are near Khotan in the Marri hills and Moghal 
Kot in the Shirdni country, where springs examined in 1891 were found 
to yield oil of a high quality. Holland says that the oil-spring in the 
neighbourhood of Moghal Kot affords a good illustration of the way in Moghai xot. 
which a country, well endowed with the^ conditions necessary for the 
873 


PETROLEUM 

Oceurrenee 


MINERAL OIL 


Bastex’n. 

India. 

Mtikum. 

Wells. 

Yield. 


Burma 

Irnuvaflcly 

Vall&y. 


production of petroleum, may lose its resources by destruction of tbe 
natural reservoirs. “ Tbe Mogbal Kot oil-bearing beds form a very open 
anticlinal fold, whose axis pitches to E.N.E., and if the dome possessed the 
necessary plastic, impervious envelope, the oil rising up from below would 
have become concentrated in the porous beds which form the saddle, but 
for the fact that along this line the rocks are more easily eroded by surface 
water, and the anticline thus forms the gorge of a river by which the rocks 
have been opened to permit the waste of oil for an indefinite time” 
(Holland). 

[Cf. Holland, Min. Oil from Suliman Hills ; also Oldliam, Rept. on Oil Locality 
near MogJial Kot, in Rec. GeoL Surv. Jnd., 1891, xxiv. pt. 2, 83-97 ; De La 
Touehe, Rept. on Oil Springs at MogJial Kot, in Rec. Gaol. Surv. Ind., 1892, xxv., 
pt. 4, 171-80 ; also Rept. Exper. Boring at SukJcur, 1895, xx\aii., pt. 2, 56-8 ; 
Progress of Petrol. Operat. in Baluchistan, Govt. Puhlicat. Simla, June 13, 1892.] 

Assam. — In 1866 the springs in the Assam oil-fields were visited by 
Medlicott, who stated that, though the discharge was small, they were 
the most promising he had seen. In 1867 a Calcutta firm obtained per- 
mission to prospect and struck a promising oil-spring at a depth of 118 feet 
near Makum, but nothing more was done till 1883, and very little develop- 
ment occurred in the following sixteen years. These oil-fields were first 
systematically reported on by Mallet {Mem. Geol, Surv. Ind., 1876, xii., 
356), and were again examined by Mr. R. A. Townsend, Superintendent 
Petroleum Works, Baluchistan. According to Mallet, the oil-springs may 
be classified for commercial or leasing purposes into the following districts 
— (1) those of the Tipam Hill, north of the Dihing ; (2) those of the range 
between the Dihing and Disang ; (3) those of the Makum coal-field, south 
of the Dihing between the Dirack and Tirap rivers ; (4) those to the east 
of the Tirap. The chief locality is that of the Makum coal-field, the best 
wells being at Digboi. In 1899 the Assam Oil Company was formed with 
a nominal capital of £310,000 (Holland, Ren. Min. Prod. Ind., l.c. 75). 
The result was that the output rose from 623,372 gallons in 1899 to 
1,766,759 gallons in 1902 ; 2,585,920 gallons in 1904 ; and 2,733,110 
gallons in 1906. 

Holland observes that “ the belt of tertiary rocks extending from the 
north-eastern corner of Assam for about 180 miles south and west shows 
frequent signs of oil, nearly always in association with coal and sometimes 
associated with brine-springs and gas-jets. The series of earth-folds in 
which this corner of Assam occurs stretches southwards to Cachar, where 
oil-springs are also known, through the little-knomi Lushai hills into 
Arakan, and in the same system of parallel folds occur the oil-fields of the 
Arakan coast on one side of the Yoma, and those of the Irrawaddy valley 
on the other.” {Cf. Repts. of Assam Oil Coy., Ltd., 1900-3.] 

Burma. — Holland furnishes the following brief account of the areas of 
Burma that are actually worked at the present day. “ The most pro- 
ductive oil-fields of Burma are those on the eastern side of the Arakan 
Yoma, in the Irrawaddy valley, forming a belt stretching from the Magwe 
district, in which the well-known field of Yenangyaung occurs, through 
Myingyan, in which Singu occurs, across the Irrawaddy into Pakokku, where 
Yenangyat is situated. Oil is, however, known further south in Minbu, 
Thayetmyo and Prome, and further north in the Ohindwin valley, but 
these areas have not so far been thoroughly prospected, and the great 
development which has recently taken place has been the direct outcome 
of work in the three fields, Yenangyaung, Yenangyat, and Singu.” 
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“ Yenangjaung, tlie best loiown and most developed of the fields, still 
liolds tbe lead as producer. Tbe oil in tbis area bas been worked by Native 
wells on botb sides of tbe dome for well over one hundred years, and before 
1886 tbe annual yield was generally over two million gallons, but soon 
after systematic drilling was introduced in the central Kodaung tract in 
1887, the output gradually rose to over 10 million gallons in 1894, and last 
year, 1903, reached a record of 56,920,662 gallons.” In 1904 tbe output 
of Yenangyaung was 73,428,960 gallons, and in 1905, 85,648,749 gallons. 

“ Yenangyat yielded very small supplies of petroleum before 1891, 
when drilling was started by tbe Burma Oil Company. The expansion 
was slow until 1894, when 324,086 gallons were produced, but rose rapidly 
to 6,036,088 gallons in 1898, to 22,665,518 in 1903.” It has since, however, 
dropped to about 18| million gallons a year. 

“ Singu has suddenly come into prominence. Petroleum was first 
struck by the Burma Oil Company in this area on October 30, 1901, and 
arrangements were then made to provide tanks for its reception. Pro- 
duction did not consequently begin till 1902, when only 174,880 gallons 
were turned out, with the opening of the new wells, but the output jumped 
up to 5,617,381 gallons in 1903 ; 23,677,450 gallons in 1904 ; and 37,641,177 
gallons in 1906. The crude oil first obtained had a specific gravity of 
0’8247 and flash-point under 40° F., in consequence of which primary stills 
were erected on the field to remove the light naphthas before transport to 
the Eangoon refineries.” 

“ Besides the Upper Burma oil-fields, the islands ofi the Arakan coasts, 
noted for their mud volcanoes, have also been known for many years to 
contain oil deposits of uncertain value. The chief operations have been 
carried on in the Eastern Barongo Island near Akyab and on Bamri Island 
in the Kyaukphyu district. During the past six years the average output 
of the former area has been 42,926 gallons, whilst in Kyaukphyu the output 
in the same period has averaged about 100,000 gallons, with a distinct 
tendency to decline,” but the output from these islands is now rapidly 
diminishing. 

The total production of oil in Burma in 1905 amounted to 142,063,846 
gallons. The output of the various oil-fields was as follows : — Akyab, 
53,455 gallons ; Kyaukphyu, 60,647 ; Yenangyaung, Magwe, 85,648,749 ; 
Singu, Myingyan, 37,541,177 ; Yenangyat, Pakokku, 18,759,818. 

\Gf. Fritz Noetling, Ite.'pt. Petrol. Indust. Upper Burma, 1892 ; Upper Burma 
Qaz., 1900, ii., pt. 1, 249-77 ; 1901, ii., pt. 2, 300, 400-1 ; Max and Bertha 
Feraars, Burma, 1900, 129 ; Nisbet, Burma under Brit. Buie and Before, 1901, 
i., 392-6 ; Bept. Eangoon Chamber of Comm., 1901, 52 ; 1902, 98 ; Petrol. Indmt, 
in Burma, in The Empress, Aug. IdOd, 1-8.] 

Properties and Uses. — For particulars regarding the introduction and 
expansion of the demand for kerosene oil for illuminating purposes in India, 
the reader is referred to the particulars given under Oils (see p. 812). 
The following information on the composition and uses of petroleum is 
abstracted mainly from the account published by Mr. Edmond O’Neill 
{Develop, of Petrol. Indust., 1901). Chemically considered, petroleum is a 
liquid of varying composition. The colour ranges from clear water, white 
through shades of yellow, amber, and brown to black. Its viscosity varies 
from great mobility to a thick tar-like mass, and its specific gravity from 
0-771 to 1*020. The refractive index and ooeflicient of expansion are high 
and the specific heat is low, but both vary in oil from different places. 
Oils from the same locality usually resemble one another, but not always. 
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Grade petrolemn is used to a very slight extent otherwise than as a 
fuel, a mixture for insecticides and for coarse lubrication. A quantity is 
also used in gas-making. For other pu^oses it must be refined, and this 
is effected by distillation. The crude oil is made up of a number of pro- 
ducts of difierent boiling-points, some gaseous, some liquid, some solid. 
On boiling the oil and condensing the vapours, first the gaseous, then the 
liquid, and then the solid pass over, leaving a non-volatile residue. These 
distillates and the residue are themselves made up of a number of difierent 
bodies that may to a certain extent be separated. The most valuable of 
these is the illuminating oil, known also as Kerosene, coal oil, burning 
naphtha and by various other names. The portions of the distillate 
boiling at lower temperatures than the illuminating oils are also of com- 
mercial value. They are known as gasolenes, rhigolenes, ligroines, ben- 
zenes, petroleum spirits, etc. Their principal use is as solvents for fats, 
oils, varnishes, paints, and as fuel for gas engines, gas machines, ice- 
making machines, and other purposes. The higher boiling portions of the 
distillate are employed chiefly as lubricants. Still higher boiling portions 
that condense to solids and semi-solids are known as vaselines and 
paraffins. 

Simple distillation is not sufficient to prepare the above substances, 
so that they can be satisfactorily used. They must be purified. This 
usually consists in distilling, washing with acid (mostly sulphuric), alkali 
(usually soda or ammonia), and water. Sometimes the distillates are 
sprayed through air to remove malodorous constituents. Some of the 
oils are bleached either by the sun or by chemical reagents, or they may 
be filtered through charcoal or bone-black. In the case of solids, re- 
crystallisation is ordinarily resorted to, i.e. the body, such as paraffin, is 
dissolved in some of the low-boiling constituents, usually naphtha, and 
the solution cooled in ice and salt. The paraffin thus crystallises out. 

[Anal, of Petrol., in Rec. Goal. Surv. Ind., 1891, xxiv. pt. 4, 251 ; Engler, Ghmn. 
Qual. of Petrol, from Burma, 1894, xxvii., pt. 2, 49-54; Hurst, Scan Making, 
1898, 60-7 ; Thorpe, Diet. Appl. Ohem., 1900, iii., 111-20.], 

Tests and Legislative Measures.— The term “ Flashing-point ” is 
technically employed to designate the temperature at which any sample 
of petroleum or its products begins to give ofi sensible quantities of in- 
flammable vapour. To prevent accidents it was enacted by the American 
Petroleum Act, and by the British Petroleum Act of 1871, that no petroleum 
oil should be used for burning in lamps which gave off inflammable vapours 
at any temperature below 100° F, (38° C.). when tested in an open cup 
described in the schedule of the Act. The increase in the consumption of 
the article, however, between 1871 and 1877 necessitated the adoption of 
a system of testing less liable to vary. The qiiestion was referred to the 
late Prof. Sir F. Abel, who proposed the use of a closed vessel to be 
heated in hot water, with a standard flashing-point of 73° F., equivalent to 
100° on the open-cup system. This proposal was eventually adopted as 
the basis of the English Petroleum Act of 1879. The law under which 
petroleum is tested in India is Act XII. (1886), in which the testing 
apparatus prescribed is an improved form of Abel’s. Several other modifi- 
cations, based on the special conditions attendant on the application of the 
test in a warm climate, have also been incorporated in the schedule of the 
Act. As changes of pressure influence the flash-point, a table showing the 
corrections to be applied for variations in barometric pressure is also 
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appended. Dangerous petroleum is defined as petroleum having a flash- Dangerous 
point below 76° F., but a consignment guaranteed uniform is not to be 
considered dangerous if it has an average flash-point of 7,3° and no 
sample flashes below 70° F. 

Revenue. — In 1888 an import duty of half an anna a gallon was levied Bevenue. 
by the Government of India on petroleum, and in 1899-90 the revenue 
obtained amounted to Es. 1,62,392. In 1894r-5 this tax was doubled, as 
part of the means adopted to reduce the large deficit which then existed. 

The revenue from petroleum in that year was Es. 3,17,995. Since 1894 

the tax has remained at 1 anna per gallon, and the revenue thus obtained One Anna per 

during the five years 1900-6 amounted to the following figures : — 1900-1, 

Es. 49,29,432 ; 1901-2, Es. 63,05,104 ; 1902-3, Es. 53,79,867 ; 1903-4, 

Es. 43,99,912 ; 1904-5, Es. 45,88,289 ; 1905-6, Es. 36,64,723 {= £244,314). 

TRADE.— Internal. — The movements within India itself are instructive. Trade— 
Thus the total recorded Exports of internal trade transactions by Internal, 
rail and river in 1904-5 amounted to 4,366,522 cwt. ; in 1905-6, 4,458,544 ByBaUand 
cwt. ; and in 1906-7, 6,194,699 cwt. Of that amount Bengal exported 
2,592,687 cwt. ; Bombay port, 1,531,394 cwt. ; Madras ports, 983,133 
cwt. The chief importing provinces were Eastern Bengal and Assam, 

I, 294,710 cwt. ; Madras, 892,290 cwt. ; United Provinces, 851,336 cwt. ; 

Bombay, 678,944, cwt. ; Calcutta, 642,135 cwt. ; Central Provinces and 
Berar, 687,547 cwt. The total coastwise transactions may be represented BySea 
by the following quotations Imports, 1901-2, 17,187,223 gallons, valued coastwise, 
at Es. 70,97,587 ; in 1903-4, 40,469,364 gallons, valued at Es. 1,62,72,273 ; 

and in 1906-7, 66,065,365 gallons, valued at Es. 2,40,54,01 1. Of Exports, 

Burma supplied in 1906-7, 58,572,648 gallons, and Bengal, 1,231,537 
gallons. Of that supply Bengal took 33,074,834 gallons ; Bombay, 

9,226,720 gallons; Sind, 2,428,796 gallons; and Madras, 8,896,029 
gallons. But in addition to Indian petroleum, foreign oil is carried along 
the coast. In 1901-2 this came to 6,069,534 gallons, and by 1906-7 had 
decreased to 2,304,032 gallons, the major portion being from Bombay to 
Madras, Kathiawar and Goa. 

The Trans-frontier export trade in petroleum shows in recent years By Lana Routes, 
a steady increase. In 1904-5 the figures were 160,559 cwt., valued at 
Es. 10,65,506; 1905-6, 180,748 cwt., valued at Es. 11,15,212; 1908-7, 

178,533 cwt., valued at Es. 11,81,921. The largest quantities goto Nepal, 
viz., in 1906-7, 100,938 cwt,, while considerable quantities are also conveyed 
to tile Shan States and Kashmir. The imports during the same period are 
unimportant, amounting in 1906-7 to only 66 c^vt. 

External {Foreign) Exports. — The foreign Export trade in petroleum External 
has sprung into eminence within the last two or three years. The Exports, 
following are the exports of kerosene and paraffin wax for the period Exports of 
1900-7 ; — 1900-1, 258,752 gallons kerosene, valued at Es. 1,29,376, and 
37,943 cwt. wax, valued at Es. 7,94,561 ; 1901-2, 16 gallons kerosene, 
valued at Es. 8, and 54,097 cwt. wax, valued at Es. 9,45,443 ; 1902-3, 

2,085 gallons kerosene, valued at Es. 1,050, and 56,464 cwt. wax, valued at 
Es. 10,43,149 ; 1903-4, 913,908 gaUons kerosene, valued at Es. 4,27,692, 
and 43,894 c\^. wax, valued at Es. 8,13,128; 1904-6, 4,076,139 gallons 
kerosene, valued at Es. 19,99,413, and 54,707 cwt. wax, valued at Es. 

II, 13,777 ; 1905-6, 1,766,566 gallons kerosene, valued at Es. 8,83,151, 
and 56,795 cwt. wax, valued at Es. 11,58,394 ; and in 1906-7, 24,684 
gallons kerosene, valued at Es. 10,928, and 60,208 cwt. wax, valued at 
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Rs. ]2,42j601. Exports of mineral oils, otter tiian kerosene, amounted 
in 1904-6 to 164,263 gallons ; 1905-6, 12,962 gallons ; and 1906-7, 881,462 
gallons. India also re-exports large quantities, amounting in 1904-5 to 
2,097,472 gallons ; 1905-6, 1,161,012 gallons ; and in 1906-7, 486,676 
gallons. 

Imports. Imports, — The Imports of mineral oils are large and important. Accord- 

ing to Holland, during the years 1897-1903 they averaged nearly 86 J million 
gallons, valued at £2,314,801. Of the two great producing countries, 
uuiTed 'states^ Russia and the United States, which during the years in question supplied 

in ei K. a os. them ahout 93'5 per cent, of the imported foreign oil, Russia has 

been gradually increasing its predominance over the States. “In 1897-8 
Russia contributed 58-1 per cent, of the imports and the States 29-7, but 
in 1901-2 the former had secured 85-5 and the latter only 9-5 per cent, of 
the Indian custom, though a slight reversal occurred in 1902-3 ” (Holland). 
In the Imperial Gazetteer of India (hi., 139) later particulars are given. 
Of tlie imports, it is said of the foreign oil that “ about 75 per cent., 
amounting to 64 million gallons a year, comes from Russia, and 19 per 
cent, from the United States, while large quantities are now being obtained 
from the productive fields in the Dutch Bast Indies.” 

Recent Eeturns. Ill the Revi&w of the Trade of India (1905-6, 16-6) the total value of all 
mineral oils imported in that year into India is stated to have been Rs. 
222*9 lakhs, or 32 per cent, less than in 1904-5. Of this total, Rs. 178*3 
lakhs, or just 80 per cent., had reference to kerosene. During the years 
1900-6 the imports of kerosene {omitting last three -figures) are quoted 
as follows : — 1900-1, 72,602 gallons, valued at Rs. 3,10,34 ; 1901-2, 
91,467 gallons, valued at Rs. 3,51,57 ; 1902-3, 81,451 gallons, valued at 
Rs. 3,14,61; 1903-4, 71,559 gaUons, valued at Rs. 3,07,58 ; 1904-5, 
76,190 gallons, valued at Rs. 2,97,56 ; 1905-6, 50,949 gallons, valued at 
Rs. 1,78,32. During the same period, it is interesting to note that the 
exports from Burma {omitting last three figures) rose from 8,269 gallons, 
valued at Rs. 33,53, in 1900-1 to 47,160 gallons, valued at Rs. 1,62,34, 
in 1905-6, and that while in 1905-6 the imports of foreign kerosene 
declined by 33 per cent, in quantity and 40 per cent, in value on the 
imports of the previous year, the exports from Burma to India are 
stated to have increased by 10 per cent, in both respects. 

Foreign and Analysing the figures of supply, we learn that Russia gave to India 

Local Supplies, [omitting last three figures) in 1901-2, 84,478 gallons, and in 1905-6, 
7,617 gallons ; the United States, 5,768 and 22,332 ; the Straits Settle- 
ments, 1,023 and 10,391 ; and Sumatra, nil and 6,401 gallons. As a 
parallel to these records, it may be here added that Burma supplied India 
in 1901-2 with 13,463 gallons, and in 1905-6 with 47,160 gallons. It is 
also stated that “ case oil ” is giving place to “ bulk oil ” importation, and 
that “ more than half of the above decline in total imports is to be traced 
to the falling ofE of 11^ million gallons in arrivals of case oil from Russia 
alone, this being due to the destruction and anarchy that prevailed in the 
Russian oil region.” 

Prices. Prices. — The following average prices in Calcutta, during 1905-6, of 

various classes of kerosene are quoted in the Review {l.o. 16) American, 
Chester, per case, Rs. 4-2-9 : Russian, Rising Sun, per case, Rs. 3-10-6 ; 
Anchor, per case, Rs. 3-6-8 ; Bam, per case, 3-9-7 ; Burma, Victoria, per 
2 tins, Rs. 2-11-6 ; Gold Mohar, per 2 tins, Rs. 2-14-6 : Borneo, Cobra, 
per 2 tins, Rs. 2-11-9 ; Sumatra, Silver Light, per 2 tins, Rs. 2-11-9 ; 
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Sumatra, Silver Light, per case, Es. 4-13-8. The prices of American 
Chester Oil, the standard illuminant, are shown to have been very steady 
for the last ten years. In 1896-7 the average price per case was Es. 4-3-^ 
and in 1905-6, Es. 4-2-9. 

PEUOEDANUM GRAVEOLENS, Beiith. ; FI. Br. Ind. ii., B.E.P., 
709; Cooke, A7. Pres. Bomb., 1903, i., 570; Dnthie, FI. Upper Gang, yl*’ 

Plain, 1903, 396 ; Prain, Beng. Plants, 1903, i., 540; Umbelluper^. The 

Dill or Sowa, sowd, sulpha, baluntshep, samyeit, etc., (Sansk.) misreyd, ^ ' 

satapushpa. 

A glabrous herb found througliout ti’opical and sub-tropieal India, and often Vegetable and 
cultivated for use as a Vegetable and for its Essential Oil. The fruit yields Oil. 

on distillation with water 3 to 4 per cent, of an essential oil, which has well-known 
medicinal properties and is also employed for perfuming soaxi. Both fruit and Medicine, 
leaves are used to impart a flavour to curries. [Cf. The Bower Manuscript 
(Hoernle, transl.), 1893-7, 170; Pharmac-og. Ind., ii., 128-9; hi., app., 159; 

Woodrow, Gard. in Ind., 1903, 344.] 

PHASEOEUS, Linn . ; FI Br. Ind., ii., 200-4 ; Cooke, FI Pres. Kidney 
Bomb., 1902, 374-9 ; Diithie, FI. Upper Gang. Plain, 1903, 223-7 ; Prain, Beans. 
Beng. Plants, 1903, i., 386-8; Leguminosa:. A genus of twining plants, 
usually herbaceous, of which some 15 species are indigenous to India. 

P. aeonitifolius, Jacg. ; Dnthie and Fuller, Field and Garden Crops, D.E.P., 
1882, i., 41-2, t. xi. The Aconite-leaved Kidney Bean, moth {math), hhringga, vL, pt. i, 
banmudga hheri, bir mung, matti-halai, tulka-pyre, hdncdma-pesalu, madhi, 
etc. A perennial or annual herb, found throughout India from the Himalaya ^av^d.^' 
to Ceylon, ascending the hills to 4,000 feet in altitude, especially in the 
north-west. 

Generally cultivated in the plains as a hot-weather crop (Jnne-Jnly) seasons, 
and reaped in autumn {kharif, October-November), and specially suited to 
dry, light sandy soils and for green-manuring (Watt, Pests and Blights of 
the Tea Plant, 1898, 175, 177). In some localities it is an important crop, as 
in the United Provinces, where in 1904-5, together with urd (P. Munyo, Area. 
Linn.), mung (P. radiaf ns, Linn.), and lobia{ Vigna Ca.tjang)pt occupied 
an area of 1,062,783 acres ; and in Bombay (including Sind), where it alone 
occupied in 1905-6, 299,701 acres. Of the United Provinces, Dutbie and 
Fuller state that it grows on the worst land that can be made to bear a crop. 

It is sometimes sown alone, but more often in millet fields, especially of the 
spiked or bulrush millet (&d/ra). Its cultivation is very haphazard. Two 
or three plougliings are held sufficient, and the seed is sown broadcast at 
the rate of 4 seers to the acre. The highest outturn which could be taken Yield, 
as an average is 8 maunds to the acre with rather less than double that 
amount of fodder. Of Bombay, Mollison {Textbook Ind. Agri., 1901, iii., 

85-6) states that this pulse is fourth in importance, and is grown to a 
considerable extent in all districts except the Konkan. It is rarely sown 
alone, and is a common subordinate crop with bdjra. The best outturn is Mixed 
obtained on the deep alluvium sands or sandy loams of Ahm.adahad and 
Kaira. Heavy rain is harmful, and it is most successfully grown with a 
well-distributed rainfall of about 30 inches. It ripens after the bdjra 
and is reaped in November-December. A fair yield in an average season 
may be 120 lb. pulse per acre from a seed-rate of l-J lb. with the value of 
the pulse at 40 to 45 lb. per rupee. 

The beans are used to a considerable extent in certain parts of India, vegetable. 
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especially in Bombay, as a Vegetable. The pulse is split and eaten as 
ddl , also cooked in various ways. It is considered a useful medicinal 
diet in cases of flatulence, and as a food in fever. The whole plant is 
a valuable Eodder and is frequently grown, either alone or' mixed with 
some millet, for this purpose exclusively. [Cf. Church, Food-Grains of 
Ind., 1886, 152 ; Leather, Agri. Ledg., 1903, No. 7, 152, 156, 181.] 

P. lunatus, Linn.; Kew Miis. Guide, 1907, 68. Lima or Duffin 
Bean, hursumhulle-pullie, hunbur-hutti, tih-hit-zim, heroiv-simbi, Icatariddbooa 
mah, udadyaweli, pegyi, etc. A tall biennial, with long scimitar-shaped 
pods and large seeds of variable colour. According to De Candolle, this 
is a native of Brazil. In India it is very generally cultivated, especially 
in Assam, Burma, Bengal, the United Provinces, the Panjab, etc. 

According to Firirdnger (Man. Gard. Ind. (ed. Cameron), 180), the seed should 
be sown in the plains during October (or just when the rains are over) and in rows 
about 4 inches apart ; on the hills the so\ving season is from March to June. 
The ripe seeds of the best lands are pure ivory-white, and, when cooked in a 
similar way to haricot or broad beans, are used as a Vegetable and said to have 
the flavour of roasted chestnuts. Dutliie says the yoimg pods are sliced and 
cooked like French beans. 

Interest has recently been aroused in this bean owing to the poisonous pro- 
perties which the species sometimes exhibits. A report was issued by Dunstan 
on its chemical composition (Proo. Roy. Soo., 1903, 72, 285 ; also Agri. Ledg., 
1905, No. 2). The first specimens examined came from Mauritius, where the 
plant is raised in a practically wild state and used as a green manure. Chemical 
examination showed the presence of a cyanogenetic glucoside (phaseolunatin) 
and an enzyme. When these two were brought into intimate contact, the 
glucoside was decomposed by the enzyme, yielding, amongst other substances, 
about 0'04 to 0’09 per cent, by weight of prussic acid, the largest quantity being 
found in seeds with dark, purple-coloured testa, and the smallest in seeds with 
almost white testa. In partially or wholly cultivated forms, the testa is either 
pink with a few purplish spots, pale cream-coloured or even white. Dunstan 
states that these are undoubtedly less poisonous than the almost wild t3^e grown 
in Mamitius. 'While the Mauritius 'beans were being investigated there were 
imported into England from India quantities of beans described as Rangoon, 
Burma or Paigya beans, which were intended to be used in preparing food-stufls 
for cattle. Plants were grown from some of them, and identified as **. lunattta, 
[Cf. Bull. Imp. Inst., 1903, i., 16, 115]. Subsequently authentic samples of the 
beaois were procured from Pakokku district, Burma, and these were found to 
contain 0'009 per cent, of prussic acid, a quantity quite sufficient to render them 
undesirable for consumption, at any rate in the raw state, Dunstan concludes 
by advising the cultivators of this particular bean to grow perfectly white forms 
rather than coloured varieties. Leather (Agri. Journ. Ind., 1906, i., pt. iii., 224), 
in a paper on Oyanogenesia in Plants, alludes to the poisonous property. “ I 
have obtained prussic acid,” he says, “from Rangoon beans (i^haaeoins 
lunatufi) and vdl (noUeUoa lahiaif) by simply allowing the crushed seeds to remain 
in cold water for a few hours ” (see p. 767). More recently, Dunstan and Henry 
(Journ. Board Agri., 1908, xiv., 722-31) have given additional particulars and 
reviewed the results obtained by other investigators. They then conclude that 
“ it is ^mdesirable that any further definite advice should be given to discontinue 
the use of Rangoon beans, since in spite of the fact that both the red and wliite 
varieties have now been shown to yield prussic acid, there is at present no evidenco 
that this is formed in quantity sufficient to be injurious, and although these 
beans have been used as a feeding stuff now for somo years, no poisoning cases 
have been traced to them so far as is known. At the same time, since the beans 
yield prussic acid in varying quantity, it is clearly not permissible to recommend 
them for use as a feeding material. All that can fairly be done at the moment 
is to place the facts on record.” [C7/. Church, Food-Grains of Ind., 1886, 155.] 

P. Mung'O) Lmn,, Mant., 101 ; Prain, in Journ. As, Soc. Beng., 1898, 
Ixvi., 423 ; mr. Boxhurghii, Prain, Beng, Plants, i., 387 ; P. Mungo, var. 
radiatus, Fl. Br. Ind., ii., 203 (in part); Dutliie and FvlUqx, Field and, Garden 
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Grops, 1882, i., 39-40, t. x. The mud (or md), dord, tircorai-halai, mdsh- 
huldi, ramra, udid, adad, patcJiay-pyre, minu-mulu, Iiasaru, etc. There 
has been some confusion regarding the nomenclature of JP. Ilmiffo and 
the species which follows — I*. racUatits,—dvLe chiefly to Eoxburgh having 
transposed the original Linnean names. JP. Mungo, Linn., is the present 
plant, udid or urd ; while JP. radlafus, Linn., is the plant known in the 
vernacular as mung. There are two varieties of udid, one with large black Varieties, 
seeds, the other with smaller greenish seeds, and these correspond very 
possibly with JP. 3Iiingo proper and the variety Boxhurghii. 

Area. — TJrd is the most highly prized of the pulses of this genus, and is Area, 
largely cultivated in India, sometimes even in green manuring (see p. 225). 
Unfortunately the crop area is not uniformly and continuously recorded, 
so that only isolated quotations can be cited. In Bombay (including 
Sind) it occupied in 1905-6, 223,281 acres, but it would appear that either 
the wrong scientific names have been used in the official publications of 
Bombay (and in Mollison’s Texthooh Ind. Agri.) for this and the next pulse, 
or that the names mag, mung and udid have the opposite significations in 
Bombay to those prevalent in the rest of India. In the Panjab in 1904-5 
mM %]7 and together occupied 443,307 acres, and in 1906-7, 563,364 acres. 

According to Duthie and Fuller, udid is grown commonly as a subordi- Mixed 
nate crop with millet or cotton, but more often by itself. Sowing takes cuitiyation. 
place at the commencement of the rains, and the crop ripens, one variety 
in August and September, another in October and November. When seasons, 
grown alone it is sown broadcast at the rate of 4 to 6 seers per acre. 

It prefers the heavier classes of soil, and is thus unlike mung, which soUs. 
prefers hghter soil. In this respect, it will be seen, MoUison holds a 
slightly different opinion, since he believes that both beans prefer heavy 
soUs. Its average outturn when grown alone is about 5 maunds grain per Yield, 
acre with three times this weight of straw. In Bombay, Mollison states 
that udid is grown generally subordinate to judr {Sorghum vtilgare) or 
other cereals. It is a very important crop in the black soils of Khandesh, Two crops, 
and is grown fairly extensively in Nasik, Satara, Belgaum, Thana, and 
Ahmadabad. Of the total area during 1905-6, Khandesh had 106,870 ; 

Satara 33,673; Nasik 22,200; and Belgaum 14,689 acres. The total 
crop came to 2,809 acres, of which 1,482 acres were in Kanara and 731 
acres in Kolaba. It is raised mostly as a rain crop, subordinate to judr, 
but to a small extent alone in the kharif season, and over a considerable 
area in the rabi, chiefly as a second crop after rice. 

Uses. — The green pods are eaten as a vegetable and the ripe grain is Food, 
the most esteemed of aU pulses in India. It is boiled and eaten whole or 
after being split, in the form of ddl. Parched and ground to flour it is parched, 
made into balls with spice, or is eaten in the form of a sort of porridge or Porridge, 
baked into bread — ^it is the chief constituent of the wafer biscuit known in Bread. 
Bombay as pdpad. In the Panjab it is used in the form of two preparations 
known as hari and sepa. Both are prepared by soaking the seed for a couple 
of (lays in slightly warm water, then crushing to a pulp, drying and mixing 
with grAti or buttermilk. Both the grain and the straw are valuable as horse Fodder, 
and'cattle Food. Medicinally this pulse is highly valued by the Hindus. Medicine. 

[Of. Sen, Rept. Agri. Stat. Dacca, 48 ; Banerjei, Agri. Cuttach, 1893, 

gQSO ; The Bo^cer Jilanuscript (H-oende, trax\sl.),189S~T, IB7 y Panjdb Dist. Gaz. ; 

Rice, Mysore Gaz., 1897, i., 120-1 ; Basu, Cult, of Pulse Grops in Assam Valley, 
in Agri. Ledg., 1903, No. 5, 127-31 ; Leather, Agn. Ledg., 1903, No. 7, 152, 155, 

182 ; Joret, Lea PI. dans L'Antiq., etc., 1904, ii., 248.] 
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D.E.P., P. padiatus, Linn.^ S'p. PL, 1753, 725; Prain, in Joum. As. 8o6. 

vi,, iDt. i., Beng., 1898, Ixvi., 422 ; P. Mungo, FI. Br. Ind., ii., 203 (in part) ; Duthie 

and Fuller, Lc. 37-8, t. ix. Green Gram, mung, mag, pessara, 
Mieruya, hulat, gJiora muga, chhi^ni, ‘pucha-'payar'd, wdthMd, etc. This 
pulse is a native of In^a and is met with both wild and cultivated 
throughout the plains, ascending to 6,000 feet in the outer ranges of the 
North-West Himalaya. There are three varieties, characterised by having 
green, yellow and black seeds. The confusion in nomenclature has 
already been explained under P. Muttf/o. 

Area. — Mung is cultivated all over the Peninsula, though no estimate 
can be given of the total production. In Bombay, where it is returned 
separately {Season and Crop Reports), it is the fifth pulse in value, 
and occupied in 1905-6, 189,942 acres, and in Sind 32,690 acres. 
The most important centres are Dharwar, Ahmadnagar, Khandesh 
and Bijapur. In Berar it would appear there were in 1904-5, 29,306 
Cuitiyation. acres Under it. The method of cultivation is essentially the same as 

Subordinate for wd. Duthie aiid Fuller state that it is almost invariably a 

subordinate crop in fields of millet or cotton. It is, therefore, a 
KharifOtop. kJiarif crop, sown at the commencement of the rains and reaped in 
October. Cultivation is the same as for cotton or millet. If sown alone, 
the seed-rate is about 12 seers to the acre. It is reaped about a fortnight 
before the millet crop, and threshed out by bullocks in the usual way. 

Its chief cultivation is the Man/, but in Dharwdr, Koldba and 
Rabi Crop. Kaiiara it is grown in the ra6» season as a second crop after rice. It 

is then sown alone, subordinate to judr and other cereals. It does 
best on good, deep soil of fairly dense consistency, and with a well- 
distributed rainfall of 30 to 35 inches. When grown after rice in 
the raU season, cultivation is the same as for vdl {DoUchos JLahlab), 
though the seed-rate is rather less (15 to 20 lb. per acre) and the preparatory 
Pure Crop, tillage more careful. In the Deccan this pulse is sometimes sown alone 

in the hharif season as a catch crop before sugar-cane and other irrigated 
crops, which are planted in the rabi season (Molhson). The preparations 
made from mung are the same as those described for urd. 

\Of. Sen, Rept. Agri. Siat. Dacca, 1889, 48 ; Basu, Agri. Lohardaga, 1890, 
i., 68 ; Banerjei, Agri. Cuttack, 1893, 79 ; Rice, Mysore Qaz., 1897, i., 121 ; 
Dutt, Mat. Med. Hind., 1900, 149-61 ; Leather, Agri. Ledg., 1901, No. 10, 371 ; 
1903, No. 7, 152, 156, 183; Basu, Cult, of Pulse Crops in Assam, Agri. Ledg., 
1903, No. 5, 131-2.] 
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PHCENIX, IJnn . ; FI. Br. Ind., vi., 424-8 ; Gamble, Man. Ind. 
Timbs., 1902, 730-2 ; Prain, Beng. Plants, 1903, ii., 1095-6 ; Brandis, Ind. 
Trees, 1906, 644-6 ; Palmed, A genus of palms which comprises some 
seven or eight species, all of which yield more or less edible fruits and are 
important from an economic point of view. 

P. dactylifepa, Linn. The Edible Date ; tree = hhajitr, kasser, mack, 
karmaJi, pind chirdi, tar, perita, swonpalwon, etc. ; fruit = kMirma, chliMra, 
kukydn, pind, chirwi, jarikJia, tamara, perich-chankay, sombldn-zi, etc. ; 
sindki, seindi, sendri are names for this tree that denote its origin from Sind. 
A tall tree, often 100 to 120 feet, producing, when young, offshoots or 
“suckers” at the base of the stem. According to De Candolle, it has 
existed from prehistoric times in the warm-dry zone which extends from 
Senegal to the Indus basin, principally between the parallels 15° and 20°. 
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IN’ SIHD AND THE PANJAB dactylifhha 

, C-ultivation 

cultivation . — In India it is cultivated and self-sOWil in Sind 
and the Southem Panjab, particularly near Multan, MuzaSargarb, the 
Sind Sagar Doah, and in the Trans-Indus territory. Near Dera Ghazi 
Khan the trees are numerous, on a strip of country 10 to 12 miles long 
from north to south. A few are planted in the Eastern Panjab, at Saharan- 
pur, in the Ganges Doah, and in Bandellrhand. It is also grown in the 
Deccan and Gujarat. In recent years, through Government agency, 
plantations have been started in various places, e.g. in Sind. The chief 
difficulty in cultivating the tree is to secure the exact climatic conditions 
necessary for success. [Cf. Sly, Exper. in Cult, of Bates, in Agri. Journ. 

Ind., 1906, i., pt. iii., 256-7.] 

Climate . — Fletcher {Agri. Ledg., 1906, No. 1) gives a full account Climate, 
of the conditions under which successful cultivation is carried on in other 
countries. The relative low humidity and rainfall in typical date-growing 
regions is a marked feature. Kain at the time of flowering spoils the pollen, 
and during the ripening season causes fermentation of the fruit. The 
former, in all regions of successful production, is March to May, and 
the latter, August to November. Where the best dates are produced, 
more than half the total yearly rainfall occurs between November and Eainfau. 
March, thus before flowering commences. On an average, rainfall during 
the flowering and fruiting season should not exceed 5 inches. 

In addition to this amount of rainfall, irrigation is absolutely essential, irrigation, 
for if there be sufficient rainfall to dispense with irrigation, it will be too 
great to allow the flowers to pollinate and the fruit to set fully and ripen 
well. The requirements as to temperature are peculiar. In a dormant Tempci-ature. 
condition, it can withstand temperature as low as 20° F., but an extremely 
high temperature is necessary to enable it to ripen its fruit. Neither 
flowers nor fruits are formed unless the mean temperature rises above 
64*5° F., and for the best and latest varieties {e.g. the Deglet Noor, Ayata, Baoes. 
Algeria) the mean temperature for the fruiting season (May to October) 
should be above 84° F., and for one month at least above 94° F. 

Soils. — The physical character of the soil, sand, loam or heavy clay Soils, 
appears to have little influence on growth and productivity, except that 
perhaps on light loam and sandy soils it comes to maturity and flowers 
and fruits earlier than on heavy soils. It is also peculiar in its indifference 
to the quantity of alkali in the soil. Investigations on the soil of Mcaii. 
Algerian palm-bearing tracts have shown that though it can grow in soils 
with 3 to 4 per cent, their weight of alkali, it does not fruit unless the roots 
reach a stratum where the alkali is below 1 per cent., and does not yield 
abundantly unless there are layers with less than 0'6 per cent. [Of. Swingle, 

Date Palm and Its Util, in /S.W. States, Bureau PI. Indust., U.S. Dept. 

Agri. Bull., 1904, No. 53.] The alkali in question consists of chlorides 
and sulphates of sodium and magnesium. 

Propagation. — Propagation may take place by seeds or offshoots. Propaga- 
The latter method is the best, for if seeds are sown, half the seedlings turn tion. 
out males, and, moreover, female seedlings seldom produce fruit equal to 
that of the stock. The offshoots are borne at the base of the stem of Ofshoot 
trees from 6 to 16 years old. These are removed from the parent when 
from 3 to 6 years old. The large leaves are cut away,leaving only the root- 
less stump of the offshoot, with its bud protected by leaf-stalk and young 
leaves. For India, April to September is probably the best time for re- Season 
moval of the suckers. They should be planted out in rows 25 feet apart 
883 


THE DATE PALM 


:I»HCENIX 


DACTYLIPKRA 

Cultivation. 


Manni'c. 

Bull. 


Watering. 



Maturity. 


Pollination. 


witli similar intervals between tbe rows. Holes 3 feet deep and 
broad are made. Half of the excavated earth is mixed with its own 
volume of farm-yard manure, with 4 to 6 lb. of oil-cake, and filled in, the 
offshoot being set in the centre of the hole. Care should be taken not to 
cover the central bud and young leaves with earth. These should be 
retained a few inches above the level of the ground, and a circular 
trench, a foot in width, dug round for irrigation. Transplanted shoots 
should be w'atered every day the first month, twice a week the second 
month, and then every month for a year. For the first year, also, they 
should be protected from November to March by wrapping them in 
straw or matting. 

Watering . — After planting out the offshoot, its chief requirements are 
irrigation and pollination. No general rule can be given with regard to 
the amount of water required. This depends on local conditions ; and 
further, the palm needs more water during certain seasons of the year than 
others. Generally, at the time of flowering (February-March) little or 
no water should be given ; from Ma}^ till the fruit ripens (September), 
water should be given liberally. 

Maturity . — The age at which palms commence to flower varies with 
the character of climate and soil, and the amount of water given. Eight 
years from the date of sowing may be stated as the age at which appreciable 
quantities of fruit begin to be produced. The male inflorescence consists 
of a stout stalk with a large number of slender branches to which the 
flowers are attached, the w^hole enclosed in a sheath, which is at first closed 
but later splits open. The inflorescence is cut from the tree generally 
immediately before but sometimes after the splitting of the sheath. One 
or two of the slender branches bear sufficient pollen for a whole female 
inflorescence ; and as a male inflorescence bears over 100 branches, one 
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suffices to pollinate 50 or 100 female inflorescences, according as one or 
two branches are used for each. The female inflorescences are also borne 
within .sheaths, at first closed, later open. When they open, one or two 
branches of the male inflorescence are inserted among its branches. About 
three months after pollination, two of the three fruits produced by each 
fertilised flower fall off, leaving only one to ripen. At this time also (the 
beginning of June) some of the clusters of fruit should be removed from 
the tree to increase the supply of food to the remainder. About 10 to 12 
clusters are usually allowed to remain. The period of ripening varies 
from June to October, according to variety and locality. 

USES. — The tree yields a Gum {huJcm cMl), used MEDici2sr.;U.LY in. the Paujab. 
In that proviixce, mats, fans, baskets and ropes are made from the leaves, known 
as hhutrd, pattra, TcMishab. Woodxow {Notes on Journ. from Poona to Nagotna, 
in Bee. Bot. Surv. Ind., i., 94) states that a species of J'ltmuix (identified as 
rp. roifiista. Hook., /. ) grows on the Western Ghats, Poona, known locally as shoslu, 
and is the source of the so-called date-matting made in the district. The petioles 
{ehhari) make excellent light waUdng-sticks, and split np they furnish material 
for crates and baskets. The fibrous network which forms the sheathing base 
of the petioles, called kabdl, hJiajdrkaholcla or hhajdrmunj, is used for pack-saddles 
for oxen, and the fibre separated from it for cordage. In the Panjab the bunch 
of fruit stalks, 6w/idrd, is made into brooms. 

From the fresh spathes (called tara) is obtained by distillation torn- water, a 
strong but agreeable perfume, which is highly valued by Arabs and Persians but 
does not seem to be prepared in India. The date forms a large part of the food- 
supply of the countries where it grows plentifully. Even in the Panjab and Sind 
it is largely utilised. In Multan: the hard and unripe date is called gandord ; 
when it turns yellow, dohd ; when one side becomes soft, dang ; when quite ripe, 
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pind. Pwi dates may be ripened on the tree, van di pind, or ripened after gather- 
ing, pind lunl. Dates wMch have slirivelled on the tree are known as kuh or Qualities. 
kukan. In Sind the fruit, when ripe, is designated khurma, and chuwarar when 
plucked before ripe. In MuzafEargarh the most esteemed land is called chirni. 

This is split down the middle and dried in the sun. The second best is called 
pind, and is eaten as it comes from the tree. The least esteemed, hugri, is 
boiled in oil and water. The terminal bunch or heart of young leaves {gdchi) 
is preserved when a tree is cut down, and eaten as a vegetable and made 
into curry. Like J*. sylvesMs, this species also jdelds a saccharine juice, from 
which SuSiin and a fermented drink may be prepared ; but it is comparatively Sugar, 
little used for this purpose, as when of good quality it is too valuable to be subjected 
to that treatment. The hard kernels of the fruit are ground into Food for camels, Fodder, 
goats, sheep and horses. The green date, khamdl, is also given to sheep and cattle. 

The roasted kernels have been used as a substitute for coffee. The wood is light 
and fairly durable, and is used in Multan and Smd as beams for supporting roofs 
in Native architecture, and also for water- channels, bridges and other purposes. 

TRADE.— Exports. — Tlie exports of Indian dates are not as yet im- Trade, 
portant ; tliey Lave averaged about 130 owt., valued at Rs. 1,215, during Exports, 
the four years ending 1904-5, hut in 1905-6 were only 34 cwt., valued at 
Rs. 364, and in 1906-7, 14 owt., valued at Rs. 254. The re-exports, 
during the same period, were as follows : — 1900-1, 34,444 cwt., valued at 
Rs. 1,69,263 ; 1901-2, 27,632 cwt., valued at Rs, 1,41,939 ; 1902-3, 

47,041 cwt., valued at Rs. 2,18,465; 1903-4, 26,330 cwt., valued at 
Rs. 1,27,277; 1904-5, 22,260 owt., valued at Rs. 1,24,684 ; 1905-6, 

23,642 owt., valued at Rs. 1,31,373, and in 1906-7, 27,945 cwt., valued at 
Rs. 1,69,639, 

Imports. — The foreign supplies, on the other hand, are large and im- imports, 
portant ; in 1900-1 they came to 871,272 cwt., valued at Rs. 41,94,972 ; 

1901-2, 901,006 cwt., valued at Rs. 42,11,091 ; 1902-3, 663,390 cwt., 
valued at Rs. 31,43,967 ; 1903-4, 725,003 cwt., valued at Rs. 36,27,590 ; 

1904-5, 812,284 cwt., valued at Rs. 40,96,034 ; 1905-6, 867,229 cwt., 
valued at Rs. 44,87,709 ; and in 1906-7, 814,781 cwt., valued at 
Rs. 48,37,461. The largest quantities come usually from Turkey-in- supply. 

Asia, viz. 479,200 cwt. in 1906-7 ; Arabia, 238,101 cwt. ; and Persia, 

73,863 cwt., and are received chiefly by Bombay and -Sind, which took 
as their shares 562,335 cwt. and 205,571 cwt. respectively. 

\Cf. The Bower Manuscript (Hoernle, transl. ), 1893-7, 121 ; Baber, Memoirs 
(Leyden and Erskine, transl.), 326 ; Purchas’ Pilgriines, 1626, v., 654-5, 707-8 ; 

Taleef Shereef (Playfair, transl.), 74,. 137 ; Ligon, Hist. Barbados, 1657, 72; 

Ovington, Voy, to Suratt, 1689, 423 ; Thovenot, Travels in Levant, Indoatan, 
etc., 1687, hi., 94; Fryer, New Acc. E. Ind. and Pers. (od. 1698), 225; Milburn, 

Or. Comm., 1813, i., 106; Bonavia, Future of Date Palm in Ind., 1885 ; 

Reid, Cult, of Date Palms in Canal Plant., Ph. Irrigat. Branch Papers, I i\n. 

1894, No. 1 ; Dodge, Useful Fibre Plants of the World, 1897, 260-1 ; Kew Bull., 

1898, 46-50 ; Fairchild, Persian Oulf Dates, and Their Inirod. into America, U.S. 

Dept. Agri. Bull., 1903, No. 54; Cunningham, Plagues and Pleasures of Life in 
Bcng., 1907, 348, 350, etc.] 

P. sylvestpis, Roxb. The Wild Date or Date-sugar Palm, sendhi, I).I3.P., 
hejur, salma, hoicJiand, Icharak, sandohfca-nar, iiohumpannaij, ita, iclial, etc. ; 
'pitidakkarjura, fcharjura (Sansk.). A tree 30 to 40 feet high, distinguished 
from the former ])y the absence of root suckers. It is indigenous in many 
])arts of India, being most abundant in Bengal, Bihar, on the Coromandel 
Coast and in Gujarat. 

Like the former, this species yields a Gum, and the leaves, petioles, Qum. 
flowering spathes, etc., are variously utilised for purposes similar to those 
indicated above. The reader will find these detailed in the article Baskets Ba^ets and 
and. Wicker Work (pp. 116, 188). The tree flowers at the beginning of 
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tile hot weather and produces an inferior yellowish or reddish fruit, 
which is eaten by the poorer classes. 

In many localities, however, especially in Jessore and other districts 
of Bengal, this species is of considerable importance as a source of food- 
supply, owing to the extensive use of its sap in making Sugar. The 
Government of India (Resolution dated March 20, 1889) mention that 
it had been ascertained after a careful inquiry that there were 168,262 
acres under cultivation of this palm connected with the sugar supply. 
A full accomit of the process of tapping the trees and of the manufacture 
of sugar from the crude sap is given in the Report on the District of J essore, 
1874, by the late Sir James Westland. Tapping ordinarily commences 
in November, and the largest supply of juice is obtained during December 
and January. An average amount of 5 seers of juice per night may be 
got from a good tree. The juice is boiled down into a dark brown, half 
viscid mass, called g^r. About 7 to 10 seers of juice are required to pro- 
duce 1 seer of gitr. The tapping season lasts 4'| months or 67 nights. 
Thus at 6 seers a night, 335 seers of juice are obtained, or about 40 seers 
or 1 maund of g'Ar per tree, worth, say, Rs. 2 to Rs. 2-4a. After the juice 
is boiled down into gihr, it is then sold to the sugar-refiners and by them 
is manufactured in various ways into different grades of sugar. The 
best Icnown is termed dhulua, a soft, moist, powdery sugar, used largely 
in the manufacture of Native sweetmeats. A purer, granular and more 
expensive sugar than dhulua is called pucka. The waste molasses, col- 
lected during the preparation of sugar, is called chitiya gur ; this is boiled 
down into a black, sticky treacle, which is largely utilised for mixing with 
the tobacco for the Native hookah and also for making cheap Native 
sweets. A small proportion of the juice, instead of being used in the 
above way, is consumed as a drink, either unfermented or fermented, 
under the name of tari, or is converted into vinegar (see Spirits, p. 1046 ; 
Vinegar, p. 1109). 

In recent years an interesting endeavour has been made to promote the 
manufacture of palm-sugar in the Central Provinces. A company has been 
formed under the name of the Khandwa Sugar Manufacturing Company. Pull 
details regarding this will be foimd in a pamphlet (pub. 1901) by Mr. Haridas 
Chatterji, Managing Director, and in a report on the result of the first year’s 
operations. \Gf. Kanjilal, Date Sugar Induat. of Beng., in Ind. For., 1892, xviii., 
451-7 ; Pharmacog. Ind., 1893, in., 520 ; Rept. Land Reo. and Agri. Beng., 1895, 
19-20 ; Woodrow, Qard. in Ind., 1899, 526 ; Mukerji, Handbook Ind. Agri., 
1901, 372-84; Chatterji, Rept. on First Year's Operat. of Date-Sugar Manuf. and 
Agri., Morad (near Indore), Gemt. Ind., 1903-4 ; Joret, Les PI. dans L'Antiq., 
1904, ii., 335.] 


D.E.F., 
vi., pt. i., 
217-24. 
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Myrobalan. 


Dye and Tan. 


PHYLLANTHUS, lAnn. ; FI. Br. Ind., v., 285-305 ; Talbot, 
List Trees, etc., 1902, 299-301 ; Gamble, Man. Ind. Timhs., 1902, 598-601 ; 
Prain, Beng. Plants, 1903, ii., 933-6 ; Brandis, Ind. Trees., 1906, 569-72 ; 
Euphorbiaceal. a very large genus of herbs, trees or shrubs. Three 
only are of economic importance. 

P. Emblica, Unn. The EmbHc Myrobalan, aonla, dmlahi, ddula, gondhona, 
aid thanda, meral, suom, nelle, usir, avalkati, bhoza dmali, toppi, usereki, shdbj'u, 
etc. A moderate-sized deciduous tree, found almost throughout India and 
Burma, ascending the hills to 4,000 feet, chiefly in dry deciduous forests (Gamble). 

It 3 delds a Gum of which little is known. Fruit, bark and leaves are em- 
ployed in Dyeing- and Tanning. Hooper {Agri. Ledg., 1902, No. 1, 52-3) states 
that the dried pulpy portion of the immature fruit affords as much as 35 per 
cent, tannic acid, but in a ripe state only traces are found. The leaves are 
regarded by the Bengal chamars as one of the best tans, and are said by 
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Hummel to contain 18 per cent, tannic acid. The bark is employed for tanning 
in Travaneore. An extract prepared at Dehra Dun from bark supplied from 
the Central Provinces yielded 28-2 per cent, of tannin. As a dye, the fruit gives 
a blackish grey, if used alone, but is generally mixed with salts of iron or the 
barks of others trees to produce a black. Bark and leaves give the same colours 
as the fruit. Duncan {Monog. Dyes and Dyeing in Assam, 1896, 40-1) mentions 
that in the J orhat Division of the Sibsagar district, the barks of three trees, viz. 

TerminalUt CJiebnla, X:uf/euia X*si^Httn Guyava, are used along 

with that of JPhyiianthtifi to produce a black colour. 

The fresh juice is used with that of the other myrobalans as a cooling, re- Medicine, 
frigerant sherbet and as a flavouring ingredient in vinegar (see p. 1109) ; while the 
fresh ripe fruits are largely employed as astringent and laxative medicines. The 
fruit is also eaten by Natives and made into preserves. An interesting use of the 
fruit pulp in the manufacture of pottery has been published by Hooper (Journ. Pulp as an 
As. 8oc. Beng., 1906, n.s., ii., 65). This was originally made Imown in 1896 by Industrial 
Mr. J ames Martin in a letter from Raipur, in the Central Pro\dnces. The fruit is ■ 

boiled, Martin says, in water till it becomes soft, then pounded ; and after the 
stones are removed, the pulp is beaten and worked up into a dark-brown sticky 
mass. The manufacturer now takes an earthen vessel and plasters it over with 
a thick layer of the pulp. It is then set aside to dry, and when quite hard, the 
pot inside is broken and the pieces removed. These curious pots are sold in the Pofis. 
district at from 4 to 8 annas each, and are much sought after, as they are durable 
and ornamented by coloitred seeds [rati) sunk in the fabric in elaboration of a 
pattern. I may add that publication of this curious discovery was delayed 
pending the investigation of its possible adaptation as a waterprooflng material 
or for other purposes which it seemed likely to fulfil. According to Gamble, 
the Wood makes good poles and is useful for agricultural implements, building Timber, 
and furrdture. It is durable xmder water, and can be used for well-work. [Of. 

Baber, Memoirs (Leyden and Erskine, transL), 326 ; Bontius, Hist. Nat. et Med. 

Ind. Or., in Piso, Ind. XJtri. re Nat. et Med., 1629, 109-10 ; Basu, Agri. Loluir- 
daga, 1890, i., 133 ; Banerjeii Agri. Outtack, 1893, 190, 199 ; Monographs, 

Dyes and Dyeing : — Banerjei, Bengal, 1896, 30 ; Hadi, XJ. Prov., 1896, 82 ; 

Russell, Oent. Prov., 1896, 18 ; Agri. Ledg., 1900, No. 3, 28 ; 1900, No. 11, 109 ; 

1901, No. 3, 34 ; No. 13, 461 ; Monographs, Tanning and Working in Leather : — 

Martin, Bombay, 1903, 7 ; Chandra, 1904, 6 ; Trench, Cent. Prov., 1904, 8 ; Joret, 

Lea PI. dans UAntig., 1904, ii., 297.] 

P. Niruri, Unn . ; jardmld, bhiiin-dn-valdh, sada-hazurmani, niruri, kizhkdy- 
nelli, nila-usirika, mi-ziphiyu, etc. A small herb foimd tliroughout the hotter 
parts of India from the Panjdb eastwards to Assam, and south to Travaneore, 

Malacca and Ceylon, ascending the hills to 3,000 feet. The whole plant is con- 
sidered a useful diuretic, and is much employed in Native medicine. [Of. Phar- 
macog. Ind., iii., 266.] 

P. reticulatus. Pair. panjoli, mdkhi, huin-owla, kahonan, kamohi, pavana, 
datwan, pilldnji, nalla-purugudu, etc. A large, often scandent slirub, common 
throughout tropical India, Burma and Ceylon, especially on low, moist ground. 

Leaves, bark and juice are all used in Native medicine, while the root is said 
to be employed in Madras to produce a red dye. [Of. Pharmacog. Ind., iii., 264-5.] 

PIMPINEELA ANISUM, JLinn . ; Umbellipeba;, The Anise, D.E.P., 
saurif, saSnf, anisikh, muMri, ervados, sewa, burri-sJiep, somb'd, kuppi, vi., pt. i., 
dodda-jirage, jeramanis, sa-mung-sa-ha, etc. An annual herb, native 236. 
of Egypt, Crete, Cyprus and many islands of the Greek Archipelago ; 
introduced from Persia into Northern India, where it is cultivated by 
the Muhammadans. 

An odorous principle is obtained by distilling the fruit, the product being oil of Aniaeed. 
the “ oil of aniseed ” of commerce. „ Arak hadidn, or water of anise, is a favourite 
perfume in India. Anise as a medicine and spice is mentioned in many of the 
early classical writings. The Indian trade in it is not large, the exports in 1904-6 
having amounted to 1^041 cwt., valued at Rs. 11,162, and in 1906— 7 to 990 cwt., 
valued at Rs. 11,862. This ordinarily goes chiefly to the Straits Settlements 
and Ceylon, but in 1905-6 the United Kmgdom took 1,613 cwt. The European 
market is supplied chiefly by Russia, Germany, Scandinavia, etc. For a full Markets, 
account of the history of the oil and of its properties, the reader should consult 
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THl PINE TREES OF INDIA 

Gildemeister and Hoffmann, Volatile Oils, 1900, 558-63. \Cf. Tavernier, Travels, 
1676 (ed. Hall), ii., 20; Taleef Shereef (Playfair, transL), 101; Banerjei.Hgfri. 
Cuttack, 1893, 104-5 ; Thorpe, Diet. Appl. Ghem., 1898, i., 173 ; Schimmel & Co., 
Semi-Ann. EepL, 1905, 11-2; April-May, 1906, 70.] 

PINUS, Linn. ; FI. Br. Ind., v., 651-3 ; Gamble, Man. Ind. 
Timhs., 1902, 703-10 ; Blaxwell T. Masters, in Journ. Linn. Soc., 1901-4, 
XXXV., 560-659; Cootebrje. A genus of coniferous trees of great 
economic value. Five species are indigenous in India. 

P. excelsa. Wait. The Indian Blue or Five-leaved Pine. The cMla, kail. 
Urn, tongschi, lanishing, raisalla, byans, ydri, kaiar, tser, bidr, keiiri, partal, sarn, 
limanza, etc, A large evergreen tree of the temperate Himalaya at 6,000 to 
12,500 feet, extending westward to Kafiristan and Afghanistan; eastward, 
except for gaps in Central and North-West Kumaon and Sikkim, to Bhutan 
(Gamble). 

The wood is highly resinous and affords Torpuntuste and Tab. Tapping is 
done by vertical cuts as in the long-leaved pine. The trees are tapped for 
about three years, then allowed three years’ rest, after which tapping can recom- 
mence on another side. The more highly resinous j)arts of the wood are mtich 
employed for torches, which are Imown as mashdl in Hindustani and Panjabi, 
fagni in Pushtu. The resinous cones are valuable for lighting fires. In certain 
dry winter seasons, the leaves and twigs become covered with a copious, sweet 
exudation. The “ Maima ” thus found is collected and eaten by the Natives. 
Gamble states that the Wood is good, and very largely used in construction 
throughout the Western Himalaya, and that it is also exported to the plains. 
For planldng, doors, windows and furnitmre it is better than deodar {Cedrus 
lAbani, uar. iteodura) as it is less brittle, has not the oil, which in the deodar 
absorbs dirt, while it is free from strong scent. In Kangra and Kullu it is said 
to be used for tea-boxes. \Cf. Thurston, Resin and Turpentine from Ind. Pines, 
Imp. Inst. Handbook, 1893, 7-19 ; Ind. For., 1893, xix., 367, 407 ; 1894, xx., 
92-4 ; 1897, xxiii., 282-9 ; 1900, xxvi., 497-503 ; 1905, xxxi., 369-72 ; Law- 
rence, Valley of Kashmir, 1895, 80 ; Agri. Ledg., 1896, No. 14, 98 ; For. Workmg 
Plans and Admin. Repts. Pb. and U. Prov.] 

P. Gerardiana, Wall. The Neosia or Edible Pine, gunober, rhi, newr, 
kannucM, shangti, ronecha, chirt, prita, galboga ; seeds = ohilgorza, neoza, zan~ 
ghdz. A moderate-sized evergreen tree of the inner, dry and arid North-West 
Himalaya, generally between 6,000 and 10,000 feet ; mountains of Northern 
Afghanistan and Kafiristan ; also Hariab district at 7,000 to 11,000 feet (Gamble). 

The chief product of this species is the almond-like seed, contained in the 
cones. The cones ripen in October, are plucked before they open, and heated 
to make the scales expand. The seeds are then removed, and are largely eaten 
by the Natives and stored for winter use. In Kimawar, they are said to 
form a staple food with the inhabitants. They are also exported to the plains, 
from the hills of the Panjab, and large quantities are imported aimually into 
India from Afghanistan. The wood is hard, durable and very resinous, but 
rarely utilised since the tree is so highly valued for its seeds. [Cf. Pharmacog. 
Ind., 1893, iii., 379-80 ; Agri. Ledg., 1896, No. 14, 96-7.] 

P. Khasya, fioijle. The dingsa, Hnyu, taru. A largo evergreen tree of the 
Khasia hills, hills of the Lushai eoxmtry of Chittagong, Shan hills and hills of 
Martaban in Burma at 3,000 to 7,000 feet. 

The resin of this species is perhaps the most valuable obtainable from 
any species of the genus. Samples were reported on by Armstrong {Imp. 
Inst. Tech. Repts., 1903, 167-9). The crude turpentine, which is a grey, thick, 
pasty mass, furnishes by distillation with steam about 13 per cent, of its weight 
of oil. On a former occasion Armstrong obtained from a sample of HHast/a. 
17 per cent, of oil. The original turpentine and the distilled oil have a slight 
but apeeablo odour, less pronounced than that of French turpentine. Chemical 
examination also proved that the oil of. is strictly comparable to 

French oil of turpentine, and Armstrong states that in liis opinion the oil is of 
the highest quality and will be found to serve every purpose for which oil of 
torpentine (French or American.) is used. Samples submitted to a London firm 
of brokers {Agri. Ledg., 1896, No. 14, 102) were valued at £4 to £6 per ton for 
the crude turpentine, and at £24 per ton for the refined spirit, while the resin. 
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obtained was valued at £5 to £6 per ton in London. At present, however, it 
appears that the area of forest is too small to make the industry of much im- 
portance in Assam, while in Burma the distance from the rivers and coasts of 
the chief forests precludes its profitable extraction at the figures quoted. [C/. 

Thurston, l.c. 19-22 ; Scott, Gaz. Upper Burma and Shan States, 1900, i., pt. 2, 

317-8; 1900, ii., pt. 1, 318-9; Max and Bertha Ferrars, Burma, 1900, 116; 

Tschirch, Die Harze und die Harzbehdlter, 1906, i., 694-6.] 

P. Merkusii, Jungh. & de Vriese. Th.Q tinyu,htenru. A large evergreen tree of the 
hill forests of the Shan States, Martaban and Tenasserim, at 500 to 3,500 feet. 

The resin of this species was examined by Armstrong at the same time as 
that of 1*. Jihasya. The crude turpentine is more fluid and clearer and yields 
nearly 19 per cent, of oil. The two oils closely resemble each other in all respects, 
and correspond exactly in their properties to French oil of turpentine. [Of- 
Thurston, l.c. 22-3 ; Agri. Ledg., Z.c.] 

P. longifolia, Roxb. Long-leaved or Tliree-leaved Pine, salla, 
chir, dhuf, gniet, teadoug, Icolan, sapin, nashtar, ranzuru, gula, thansa ; 
oleo-resin = ganddbiroza, cMr-lca-gond, Jcoto, etc. A large, more or less Xiong- 
deciduous tree of the Outer Himalaya and Siwalik Range, also valleys of leaved 
the principal Himalayan rivers at 1,500 to 7,500 feet ; extending west to Pine. 
Afghanistan and east to Bhutan. 

Resin . — ^This species is the chief tree tapped for resin. Tapping Hesin. 
in a systematic manner was commenced in Jaunsar, but has now ex- 
tended both to the Panjab on the west and to the forests of Kumaon on 
the east. Gamble states that in 1888-9 about 9,600 trees were tapped 
in Jaunsar, each giving about 8|- lb. of resin. The total yield of the year yieia. 
was over 1,000 maunds resin, which produced at the Forest School Factory, 

Dehra Dun, about 900 maunds of Colophony and 1,740 gallons of Tur- Ooiopiiony and 
PENTINB, which sold for nearly Rs. 9,000. There are two methods of 
tapping the trees. Native and European. The system employed by Method of 
the hillmen of Kumaon and Garhwal is to cut a niche into the trunk about tapping. 

3 feet from the ground, the bottom of which is hollowed out. The resin 
is collected as the niche fills, sometimes every second or third day, usually 
between the fourth and fifth days. The niche has to be deepened and 
lengthened from time to time, and the same niche may be used for two 
or even three years. By the European method an incision about 1 foot 
long, 4 inches wide and 2 deep at the base, not including the bark, is cut 
into the tree, and a curved incision about 5^ inches long is made just 
below that, into which a piece of zinc is inserted so as to form a lip from 
which the resin may flow into a pot suspended beneath. The cuts are 
renewed about twice a month. Of the manufacture of turpentine and 
colophony from the crude resin a full account is given by Birbal {Ind. 

For., 1900, xxvi., 497-603). 

At the present day the Government are the only producers of resin Sources of 
and turpentine in India, and the supplies come through the Conservators 
of Forests in the Panjab, Central Circle, School Circle, United Provinces, 

Dehra Dun. [Of. Proc. Dept. Rev. and Agri., May 1905, Nos. 12-3.] 

In 1901-2 the outturn of resin, colophony and turpentine was as follows : — 

In the Pan jab {For. Admin. Rept. Pb., 1901-2, 15), 63,188 trees were 
tapped, and yielded 495,850 lb. rosin, 256,824 lb. colophony, 7,081 gallons 
turpentine ; in Naini Tal {For. Admin. Rept. U. Prov., Gent. Giro., 1901-2, 

14), 38,632 trees, yielding 222,300 lb. resin, 88,888 lb. colophony,. 

2,204 gallons turpentine; in, Dehra Dun (For. Admin. Rept. U. Prov., 

School Giro., 1901-2, 8), 14,420 trees, yielding 135,5001b. resin, 103,976 lb. 
colophony, 2,693 gallons turpentine. In 1903 turpentine was sold by the 
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THE CUBEBS AND LONG PEPPER 

Conservator, Clentral Circle, United Provinces, at Kathgodam railway 
station, for Rs. 2-4-0 per gallon, and colopliony, at Cawnpore, for 
Rs. 4-8-0 to Bs. 4-12-0 (10 to 11 annas represents carriage to Cawn- 
pore) per mannd of 82 lb. The average price in the Panjab Circle 
was Rs. 6-14-0 per niaund at Amritsar for crude resin, Rs. 1-14-0 per 
gallon at Amritsar for turpentine, Rs. 3-3-3 per maund at Calcutta and 
Amritsar for colophony. The colophony is sold chiefly for soap manu- 
facture, and the turpentine is in great demand for various industries, 
but chiefly in railway workshops. Indian resin is softer than ordinary 
trade samples : to overcome this defect it has been recommended to heat 
the resin more completely during distillation {Bhaduri Rept., Labor, 
hid. Mus., 1902-3, 22-3 ; also Hooper, l.c., 1903-4, 25). 

The roots of felled trees are also utilised in the manufacture of Tab, 
which in Jaunsar has for some years been systematically prepared in 
closed masonry Idlns. The tar is boiled down into pitch and exported 
to the plains for sale. The needles were found on distillation to yield 
only OT per cent, of the essential oil. They contained a large proportion 
of resin, and their fibre was found unsuitable for paper-making. The 
leaves yield no nitrogen and less mineral matter than straw. They, 
however, constitute a good htter for stables and cattle-sheds (Hooper, 
l.c., 1904-5, 26 ; 1905-6, 31). 

Trade . — The foreign Imports of India in resin, during 1904-5, 
amounted to 49,003 cwt., valued at Rs. 2,98,073 ; in 1905-6 to 64,602 
cwt., valued at Rs. 5,51,279 ; and in 1906-7, 96,486 cwt., valued at 
Rs. 8,82,060. In recent years the United Kingdom has been the chief 
source of supply, and in 1906-7 contributed 66,203 cwt., followed by the 
United States, 16,416 cwt., and then by Germany, 12,895 cwt. The 
Exports in 1904-5 amounted to 1,918 cwt., valued at Rs. 37,515, and in 
1906-7, 60 cwt., valued at Rs. 1,815. 

iCf. Ind. For., 1891, xvii., 23-8, 167-61 ; 1892, xviii., 261-2 ; 1893, xix., 
407-11 ; 1894, xx., 4-6; 1896, xxi., 279; 1896, xxii., 72-4, 146; 1899, xxv., 
43; 1904, xxx., 308-11; 1905, xxxi., 5, 426-34; Pharmaeog. Ind., 1893, iii., 
378-9 ; Thorpe, Diet. Appl. Ghem., 1900, iii., 16, 805-10 ; Proo. Govt, of Ind., 
Dept. Bev. and Agri. (Forests), Oct. 1903, (A) Nos. 6, 7 ; May 1905, Nos. 5, 6, 
12-3 ; June 1905, No. 28 ; For. Admin. Repta. Pb. and XI. Prov. ; For. Working 
Plans, Pb. and tl. Prov. ; Schimmel & Co., Semi-Ann. Repta. ; Tschirch, Die 
Harze und die HarzbeMlter, 1906, i., 694.] 

PIPER, Linn , ; FI Br. Ind., v., 78-97 ; Gamble, Man. Ind. Timbs., 
1902, 554 ; Prain, Beng. Plants, 1903, ii., 892-3 ; PiPBRACEiB. A large 
genus of shrubs, rarely herbs or trees, some 45 of which are natives of, or 
naturalised in, India. Several are of great economic interest and value. 

P. Chaba, Hunter, As. Rea., 1807, ix. 391-2 ; chdb, chavi, hanhala ; wood and 
roots = chaikath. A native of the Moluccas, cultivated in India for its fruit, 
the ohaba of Indian MBDioiiinB. The wood and root are used in Bengal for 
DvBnsTG and give a pale brown on cotton if used alone, but mixed with bakam 
sappan), a, brownish-red. {Of. The Bower Manuacript (Hoemle, 
transL), 1893-7, 81, 94, etc, ; Pharmaeog Ivd., m.., 176; Dntt, Mat. Med, Hind., 
1900, 244, 296.] 

P. Cubeha, Cubebs, hdbdb-ehini, timmue, luit-marz, himai-mire, 

tada-miri, dumki-mirchi, val-meVaghu, chalavamiriydlu, bdla menaau, komunkus, 
sinban-karavia, etc. A native of Java and the Moluccas, cultivated to a small 
extent in India, and the fruit imported. It yields an unimportant gum-resin. 
The fruit, known as cubebs, has been used in European Medicine from the 
Middle Ages, and yields a thick, colourless essential Oil, with^fan aromatic 
odour and flavour of camphor and peppermint. [C/. Acosta, Tract, de las Drogas, 
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1578, 113 ; Linschoten, Yoy. E. Ind„ 1698 (ed. Hakl. Soc), ii., IZO ■, Pharmacog. 

Ind., iii., 180 ; Gildemeister and HofSmaim, Volatile Oils, 1900, 322.] 

P. longum, Linn. Long Pepper, pipulmul, pipal, ralli, filfil dardz, tippili. Long 
yippali, lada, mulagu, peik-hhyen, ete. A perennial shrub, native of the hotter Pepper, 
parts of India from Nepal eastwards to Assam, the Kliasia hills and Bengal, 
westwar^ to Bombay, and southwards to Travancore, Ceylon and Malacca. As 
manifesting antiquity of Imowledge, it may be mentioned that the Sanskrit name 
pippali was originally given to this plant, and only within comparatively recent 
times had been transferred to black pepper. Long pepper is mentioned by 
Pliny (Holland, transl., bk. xii., eh.7), and is referred to in the Periplus ( let centmy ). 

Long pepper is cultivated in Bengal and South India, and is the pepper chiefly propagation, 
exported from Calcutta. It is propagated by suckers and requires a rich, Mgh, 
dry soil. The suckers are transplanted after the periodical rains set in, at a 
distance of 5 feet from each other. Each higha is said to produce 2 maunds of 
pepper the first year, 4 maunds the second, 6 maunds the third, after which 
the roots are grubbed up, dried and sold. The plants require no irrigation, 
but at the commencement of the hot season the roots are carefully covered with 
straw to preserve them from the heat. Radishes, barley, or hrinjals {soiaitum Mixed 
meiongenn) are usually cultivated in the space between the plants. The fruit Ooltivafion. 
is gathered when green in January, and is preserved by dr 5 dng in the sun. The Seasons, 
dried imripe fruit and the root have long been used in Mebicike. {Cf. Pharma- pjniit. 
cog. Ind., iii., 176 ; The Bower Manuscript, l.c. 78, 80, 88, etc. ; Gildemeister and Eoot, 
Hoffmann, Volatile Oils, 1900, 322; Dutt, l.o. 243-4.] 

P. Betle, Linn. ; Hunter, As. Res., 1807, ix., 390-1 ; Bot. Mag., 1832, D.E.P., 
3132, The Betle, pan, tdmhuU, tamhula, mlyadele, videcha-pdna, ndgurvel, 
vettilai, ndgavalli, viledele, hunyoe, etc. A perennial dicecious creeper, ‘ 

probably native of Java ; cultivated for the sake of its leaves in the 
hotter parts of India and Ceylon. 

History. — According to Hobson- Jobson (ed. Crooke, 89) the word betle is the Pan. 

Malayan vettila, i.e. veru-ila, which means “simple or mere leaf ” and comes to 
us through the Portuguese betre and betle. The 'Natives of India and the Indo- 
Chinese countries have from remote times been in the habit of chewing the leaf, 
generally mixed with areca-nut, lime, and catechu in the case of the poorer classes, 
with cardamoms, nutmegs, camphor, etc., in that of the rich. Marco Polo (ed. 

Yule, ii., 306, 31 1), in the 13th century, writes that the people of India have a habit 
of keeping in the mouth “ a certain leaf called Tenibul,’’ and adds that the richer 
classes and the King have these leaves prepared with camphor and other aromatic 
spices, as well as quicklime. In 1442 Abd-er-Razzak, in the narrative of his journeys 
in the East, thus describes the method of eating it. “ They bruise a portion of 
faufel (Areoa), otherwise called sipari, and put it in the mouth. Moistening a leaf 
of the betel, together with a grain of chalk, they rub the one on the other, and roll 
them in the mouth. They thus take as many as four leaves of betel at a time, 
and chew them. Sometimes they add camphor to it, and sometimes they spit 
out the saliva, which becomes of a red colour.” Garcia de Orta (GoK,, x. ), writing 
in 1563, corroborates these facts, stating that the Indians are in the habit of 
keeping the nail of the right thumb pointed and sharp, in order to remove the 
midrib of the leaf. Many of the other early travellers refer in similar terras to 
the practice of chewing the hetle-loai. \Gf. Narrative of Journ. of Abd-er-Razzak, 

1442, in Ind. in the 15th Century (ed. Hakl. Soc.), 32 ; Linschoten, Voy. E. Ind., 

1698 (ed. Hakl. Soc.), ii., 62-8, etc. ; Pyrard, Voy. E. Ind., 1601 (ed. Hakl. 

Soc.), ii., 362-3; Bernier, Travels, 1656, in Constable, Or. L, 13-4 ; 

Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 73 ; Mandelslo, Travels, 
in Olearius, Hist. Mmaovy, etc., 1662, 42 ; Eryer, New Aco. E. Ind. and 
Pers., 1672-81, 40 ; Diary of W. Hedges, 1681-7 (ed. Yule), ii., cccxxxi. ; 

Hamilton, New Acc. E. Ind., 1727, i., 304 ; Joret, Les. PI. dans L'Antiq., etc., 

1904, ii., 261.] 

CULTIVATION. — The cultivation of betel-leaf is attended vdth many Oultiva- 
difficulties ; it requires a constant temperature, a fairly uniform degree tion. 
of moisture, and much attention on the part of the cultivator. The plant 
is propagated by cuttings or sets gromi under shade, and in many parts of By cuttmga. 
India within specially constructed houses of grass, reeds or mats having in Pan-houses. 
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flat grass roofs so designed as to admit of a diffused light. The plants are 
grown ill parallel rows that allow spaces for the owner to pass between, 
but nothing more. In other cases, the vines are cultivated under the 
shade of trees, very often the areca-nnt palm or other trees specially grown 
for the purpose, and planted in the form of a compact garden surrounded 
by a, protecting hedge. Paw-leaf is hardly ever grown by the consumer, 
hut is regarded as a special cultivation that requires expert knowledge. 
The methods pursued vary considerably in different locahties, and may be 
best considered under the names of the provinces in which the leaf is 
chiefly produced ; but unfortunately statistics are not available for all 
provinces, and only for certain years of those that are returned. 

Bengal. — As far as can be estimated, the area under the betel- vine in 
1904-5 exceeded 43,000 acres. The greatest possible confusion has 
existed regarding the varieties and races met with in this province. 
The commercial value of one form of pan-leaf is so infinitely greater 
than another that the comparison between them (in point of price) 
is as great as that between the produce of the very poorest and the 
very finest vineyards. A uniform rate of rental for land yielding so 
entirely different products would obviously be unjust. 

The following information regarding the methods of cultivation is 
abstracted mainly from Mukerji and Roy. There are three main varieties 
— deslii, extensively cultivated in Central and Southern Bengal ; gach, 
cultivated in North Bengal ; and sanchi, cultivated to a smaller extent all 
over the country. According to the former writer, the finest paw is 
grown at Bantul, half-way between Ulubaria and Midnapur, on a light 
loam slightly reddish in colour. Ordinarily a black, friable clay loam, 
containing a large proportion of organic matter, and situated above inun- 
dation-level, is chosen for the crop. After selecting the site, shrubs 
and trees growing on it are uprooted or burned down and a trench is dug 
round, the earth obtained being spread over the surface of the garden. 
Before planting the betel-vines, a roofing is manufactured for the purpose 
of securing shade, evenness of temperature and security from high winds- 
Rows of bamboo or other stakes are planted, 4| cubits remaining above 
ground. Over these are placed dhaincha or jute-stalks and sometimes a 
thatch of wZw- grass. The garden is fenced round with the same materials. 
Each row of cuttings is planted between two' lines of stakes, with intervals 
of G inches between the cuttings. Cuttings are taken from plants two years 
old or more. These are made of lengths 12 to 18 inches, each with five or six 
joints, two of which are huried in the earth, while the portions left above 
ground are made to recline on the surface. They are then covered with 
date-leaves and watered morning and evening till they strike root and put 
forth buds. Planting time is May to November. Occasionally cuttings 
are first planted in nurseries, and, when rooted and have sent forth new 
leaves and buds, are transplanted. As the plants go on increasing in 
length, one or two jute-stalks are stuck in the ground close to each, the 
upper ends reaching the roof, and the betel plants are tied to them by ulu- 
straw. When the plants reach the roof they are bent downwards, a 
portion is made to rest on the ground and is covered with a little earth, 
while the hud end is again bent upwards and tied to another support. 
This process is repeated about three times a year, and every time a few 
leaves are plucked away at the points where bending takes place. Pond- 
jmud and o.ther kinds of well dried and pulverised eartii are placed between 


PAH-HOUSElg 

tlie lines and nsed to earth np the plants. Each time ear&ing-np takes 
place, dried and pulverised pond-mud, cow-dung, and oil-cake are used 
as manure. 

If planting is done in July-August, plucking commences in Octoher- 
Noveinber, but if planting be done in October-November, plucking takes 
place in May- June. Two pluckings are made each month. Two to four 
leaves are got on each occasion, and in the rains four to six leaves a plant. 
The plants are in full bearing for some five years, at the end of which time 
the garden or haroj requires to be thoroughly overhauled. Mukerji gives 
the outturn from one acre as about 80 lakhs of leaves per annum, and the 
total cost per acre for a period of three years as Rs. 1,422. Taking 3,000 
leaves per rupee as the average price of pan, Mukerji estimates the outturn 
of leaves at Rs. 2,500. 

[Of. Basu, Agri. Lohardaga, 1890, pt. 1, 83 ; Banerjei, Agri. Guttach, 1893, 
96-9; Chaudlmry, Note on Piper Betel in Backergunge, Nov. 1898; Mukerji, 
Handbook Ind. Agri., 1901, 429-33 ; Roy, Crops of 'Bengal, 1906, 170-4.] 

United Provinces. — H. R. Nevill states that the plant thrives best on 
a stiff soil, retentive of moisture, and says the site selected for the garden 
is generally an elevated spot with a good slope. The land is ploughed, 
levelled and thoroughly cleaned, and then enclosed with stakes and brush- 
wood and covered with a roof of se7itha-gra,ss. Shallow trenches are next 
scooped out, 2 feet wide by 5 or 6 inches deep and 5 feet apart, which are 
filled with water; and when the soil is saturated, jilanting commences. 
Full-grown plants, stripped of their leaves, are cut down close to the root 
and divided into three or four portions, which are laid horizontally in the 
trenches and covered with earth. In a few days sprouts appear at each 
knot. Planting goes on from February to April, and each row is watered 
two or three times a day. Stripping the leaves begins about the middle of 
June and is continued regularly for about a year, after which the plant is 
exhausted and is used for stocking a fresh plantation while the old garden 
is allowed to rest for a year or two. The leaf is sold in bundles of 200 
called dhoUs, the price varying according to age and quality. [Of. Duthie 
and Fuller, Field and Garden Crops, pt. iii., 51-3, tt. 91, 1a ; Nevill, 
Dist. Gaz. ij. Prov., 1904, xlvii., 36-7.] 

Central Provinces. — In the Central Provinces one of the forms most 
highly prized and sent very largely to Calcutta is known as the hafuri. In 
the Settlement Report of "Wardha the method of cultivation is fully de- 
scribed. The leaf is cultivated by a class of people called hurehs, and the 
garden is knowm as hureja or pan-Jea-tanda. The p(*w-gardens are gener- 
ally held by a cultivating brotherhood, forming an independent section 
in the village and paying rent to the landowner through the head of their 
body. A portion of the village land is recognised as belonging to this 
caste. , The garden is enclosed on all sides with bamboo and mat coverings. 
The vines are planted in ridges, varying in length with the area of the 
enclosure, and the ridges are divided into a certain number of units of 
length, called lani, which are portioned off among the brotherhood. 
The plants require constant care, and much water and manure are also 
essential. In two years they cease to bear leaves of any marketable 
value, and new gardens are then made. The first year of cultivation is called 
wotuk, the second korwa, the produce of the latter being more esteemed 
and more sought after than that of the first year. At the end of the second 
year the ground is allowed to remain fallow for periods of two or three 
years. 
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THE M-LEAE 

In Nimdr tlie metKod presents several interesting features. A garden 
once established is said to yield steadily for ten or twelve years. The 
ground is similarly prepared to that in Wardba, but trees are grown to 
afford shade, such as the saora (Sesbania mgyjMica). The plantation 
is also surrounded by poles of 'pdngra iJE,rytlirh%a inilica), to wbicb 
bamboo mats are attached. After the saora trees die down, they are 
replaced by poles of the salei {Bosivellia serraUt). Meantime plantains 
have been set all over the garden, at intervals of 10 or 12 feet, for 
purposes of shade. No matting is used overhead or for partitions. Every 
year, after the leaves have been gathered, the creeper is coiled down at 
the root till only some 3 feet are left above ground. A fresh root is thus 
struck, and the old coil is next year cut away. The crop is irrigated at 
all seasons except during the rains, and at the commencement of each 
hot season (March) the plants are pruned, manure is applied to the roots, 
and fresh earth piled round them. Before the ten or twelve years are 
over, the garden soil thus increases in depth by about 2 feet. After that 
time tbe garden is removed, hemp is sown to clean the land, and alternate 
fallows and irrigated spring crops with liberal manure follow for some 
years to render tbe land again fit for 'pan. [Of. Rept. Land Rev. Settl., 
Nagpur, 0. Prov., 1899, 68-75.] 

Bombay. — The area under the crop in 1904-5 was returned as 3,958 
acres, of which 1,343 acres were in Dharwar, 518 acres in Poona, 390 acres 
in Belgaum, 380 acres in Kanara, 372 acres in Satara, etc., and in the 
following year (1905-6) the total area was 4,048 acres. The system of 
cultivation differs in no essential particulars from the method followed in 
other localities. In Dharwar, pan is the most important garden crop. 
The shoots are planted in the open, trained on quick-growing trees, an 
acre of land containing upwards of 2,000 plants, and the crop lasts only 
four to seven years. The vines are then dug up, the leaves of the trees on 
which they were trained are used for vegetable manure, and the wood for 
fuel. The garden is deeply dug all over, allowed to He fallow for one year, 
and afterwards planted with sugar-cane. After the sugar-cane, it enjoys 
another year of fallow, when betel plantations are again laid out. 

In Poona, betel is also an important garden crop. It is grown on light 
red soils, requires much manure and constant watering, and if well cared 
for may last fifteen to twenty years. The garden generally covers about 
au acre, the vines are trained on various trees, planted in rows and pol- 
larded, and the whole garden is sheltered by Mgh hedges or grass screens 
or mats. Every year in March, April or May the upper half of the vine is 
cut, while the lower half is coiled up and buried under fresh red earth and 
manure. 

In Kanara the plant is described , as cultivated in gardens on. mango- 
trees. The leaves are picked three years after planting the young shoots, 
and the yield is estimated at 100 to 200 leaves from a full-grown vine 
every fortnight. An acre of spice-garden containing 500 plants is said 
to produce some 40,000 leaves annually, worth Bs. 20 and costing Ks. 8 
to grow. ^ 

Madras and Mysore.— The plant is widely distributed in the Pre- 
sidency, being found chiefly in the moister regions. Cox {Man. N. Arcot, 
1895, i,, 265-6) fully describes the method of cultivation, which difiers 
in no essential particulars from the methods already described. It is a 
three-year crop, grown on land capable of incessant irrigation. Tbe 
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plants begin to yield when nine or ten montlis old, and continue to yield 
for two or even three years. The leaves are tied in bundles of dOO each, 
and the usual price of such a bundle is an anna. An acre in two years 
produces 5,000 to 7,500 of these bundles, worth Rs. 300 to 500, 

. In Mysore the cultivation is thus described by Rice {Mysore Qaz., 
1897, i., 160-2) : — A black soil is required, and the plant thrives best 
in low ground where it can have a supply of water from a reservoir. 
In the east {e.g. Chaitra or Vaisakha), the ground is trenched over 1 
cubit deep and surrounded with a mud wall, within which a hedge, 
chiefly of Muphorbia Timcalli, is planted. If there is not plenty 
of rain, it must be regularly watered for six months. The garden is 
then dug and formed into beds with a space of 20 feet between them 
and the hedge. By an elaborate system of channels for supplying and 
draining ofl water, the garden is divided into blocks. In the centre of 
each, a row of small holes is formed, 1 cubit distant from one another, 
and in December-January into each hole are put two cuttings of the 
betel-vine, each 2 cubits long. The middle of each cutting is pushed 
down and slightly covered with earth, while the four ends project and 
form an equal number of young plants, which for eighteen months are 
allowed to climb on dry sticks. For the first week after planting they 
must be watered twice a day, for another week once a day, and till the 
end of the second month once in three days. A small drill is then made 
across each division of the beds, and between every two holes in each, in 
which seeds of agase {Seshmiia {/rmidiflora), nugge {3Ioritiga ptery- 
yosperma), etc., are planted. The young betel-vines must have some 
manure, and for four months require to be watered once in three days. 
Afterwards all the channels are filled with water once in four days. When 
a year and a half old, the plants are removed from the sticks. Two cubits 
of each next the root are buried in the earth and the remainder, conducted 
close to the root of one of the young trees, is allowed to support itself on 
the stem. At the end of two years, 2 cubits more of each plant are 
buried, and afterwards this is repeated once a year. At the end of the 
fourth year the cultivator begins to gather the leaves, and continues to 
obtain a constant supply for six or seven years. 

In the west, the betel-vine is grown with the areca-palm. When 
the areca plantation is fifteen years old, in the month following the vernal 
equinox a hole is dug near every tree, one cubit deep and one and a half 
wide. After the earth has been exposed for a month, it is returned to the 
hole and left for another month. A little earth is then taken out, the 
surface smoothed and the ends of five cuttings of betel- vine buried in it. 
For a month they are watered once every two days, and shaded with 
leaves which are afterwards removed, and the earth in the holes stirred with 
a stick. In the first year, the waterings are repeated every day, and the 
whole must be hoed once a month and manure given to each plant. In 
the second year, the vines are tied to the palms, and the garden hoed and 
manured once in two months, but watered only in the hot season. At 
the end of the second year, the vines begin to produce saleable leaves. In 
the third year and every year after, the part of the vines without leaves 
next the root is buried. Once in six months the garden must be hoed and 
manured, and watered every other day during the hot weather. [Cf. 
Sturrock, Man. 8. Canara, 1894, i., 206-7.] 

Burma . — No statistics are available regarding the extent of fan 
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cultivation. The following account from the Sagaing district is 
given by Parlett (Reft. Settl. Oferat. Sagaing, 1903, 130-1). Small plots 
planted" with betel-vines are found in most Sagaing gardens. At 
Tada-u, where land is devoted solely to raising betel, a site is chosen 
usually under tamarind-trees, and occasionally a few plantains or 
other trees are grown for shade. The gardens are divided into blocks, 
some 30 feet square, and the plants set in ro-ws about 2 feet apart in each 
direction, connected by small water-channels. Between every six or 
eight rows is a pathway {yin-gwe) about 3 feet wide. The vines are always 
irrigated from wells and in the hot season are watered alternate days : in 
the early rains at intervals of two, and in the cold weather, of three days. 
While rains are continuous, irrigation ceases. A top-dressing of leaf- 
mould every year is said to improve the yield. Leaves may be gathered 
within a year after planting, but plucking is often deferred to the second 
year, and the third to fifth years are best. After the sixth year the 'vines 
are often cut down. In Sagaing old or weakly vines are cut down from 
year to year and replaced by new slips, and the same ground is occupied by 
the vinery for twenty years or more. In Tada-u the garden is worked as 
long a.s it is remunerative ; then the vines are cut down and the land 
fallowed for two years. Bach block is usually plucked once a month or 
once in two months, always before 9 a.m., as plucking in the heat of the 
day exhausts the vine. The average price of young plants is Es.15 per 
1,000 ; of the leaves, Rs. 25 per 100 viss. The average mortgage price 
works out to Rs. 226 per acre, and the annual rent to Rs, 100 per acre. 
The ground-rent per acre averages Rs.ll3 for the life of the vine — five 
years — or about Rs, 22 a year. It is estimated that 1,000 vines yield an 
average annual profit of Rs. 35, i.e. Rs. 350 per acre. [Of. Offer Burma 
Gaz., 1900, ii., 344.] 

TRADE IN pAN-LBAF. — The habit of cbe-wing this substance is very 
widespread, especially in the towns and cities, the supplies being often drawn 
from great distances. The Central Provinces send a large portion of their 
produce to Calcutta on the one side, and Bombay on the other. Neither 
in the official returns of trade by rail and river, nor by sea coastwise, is 
there any mention of yaw-leaf, so that no information exists as to the 
extent or direction of the internal movements. There are no foreign 
transactions. 

P. nigrum, Linn. ; Hunter, As. Res., 1807, ix., 383-90 ; Boi. Mag., 
1832, 3139 ; The Black and White Pepper ; gulmirch, filfdgird, habusli, 
vellajung, murichung, sfot, niartz, ddru-garm, miri, hdldmari, choca, mildgu, 
mirydla tige, menasu, lada, sa yo mai, etc. A climber, usually dioecious, 
wild in the forests of Travancore and Malabar, and cultivated in the 
hot, damp localities of Southern India. 

CULTIVATION. — Pepper was one of the most important articles of 
early Indo-European trade, and has been extensively cultivated on the 
western coast of South India from very early times, Vincent [Periplus, 
etc., 1800, app., 42) speaks of it as grown in Malabar. It lias accordingly 
been specially cultivated there since at least the 5th century. But a 
much earlier knowledge is shown by the frequent mention of pepper by 
the Sanskrit medical -writers. It was also known to the Greeks from 
the time of Theophrastes onwards. Though cultivated from remote times 
in Sumatra, the Straits, Siam, and the Malay Peninsula generally, Malabar 
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has always been considered to produce the best pepper. The provinces 
where pepper is most extensively grown to-day are Madras and Bombay. 

Hanansek {Micro. Tech. Prod. (Winton and Barber, transL), 1907, 374) 
states that pepper is adulterated with ground olivestones. 

Pepper is cultivated to a limited extent Only in the northern Bengal, 
parts of Jessore. Elsewhere in Bengal it grows wild during the rainy 
season. “ The creeper is planted in the beginning of the rains, and as it 
grows in the shade the seeds of the stout dhunecha hemp plants are 
sown near it to afford shelter as they grow.” [0/. Admin. Reft. Beng., 

1901-2, 17.] 

Assam . — Basu {Agri. Ledg., 1898, No. 7) gives a full account of the Assam, 
cultivation of black pepper in Assam. The crop, it would appear, is 
not cultivated appreciably in any particular part. A httle, however, 
is found in Sylhet and on the southern slopes of the Khasia hills. 

It is usually grown to meet home requirements, and what is left over 
is sold. Like the betel- vine, it is commonly raised on betel-nut palms 
{JLreca Catechu), while the mango, jack, and other garden trees are 
occasionalty utilised. It is propagated either from suckers, which spring Propagation, 
from underground roots, or from shoots from the stem. When shoots are 
used, they are bent down into the ground to strike root before they are 
severed from the mother-plant. The young plants are generally uprooted 
at the beginning of the rains, and planted at the foot of the trees on Seasons, 
which they are to grow — as a rule one plant only is placed along side 
of each tree, and at first it has to be carefully tied to its support. 

Like the betel- vine, it requires liberal manure ; cow-dung and household Manure, 
refuse are used and applied at the end of the rains and at intervals through 
the cold weather. This is simply heaped round the base of the tree on 
which the vine climbs; and to keep the moisture in the manure -heap, 
pieces of the leaf -sheaths of the plantain-tree are laid over the top and 
renewed from time to time. The plantation must be hoed and cleaned 
once a year at the close of the monsoon rains, and in May the manure- 
heaps are levelled down and spread over the ground. The vine begins to 
bear in from three to five years after planting, and continues for at least Orop. 
twenty years. It flowers in May and the berries are plucked in December, 
when just beginning to ripen. 

If intended for the cultivator’s use, the berries are boiled in water for Preparation for 
a few minutes to soften the husk, which is then removed by rubbing over 
a bamboo basket. If intended for the market, they are simply dried 
in the sun after boiling and allowed to retain the husk, which assumes 
a black colour. The highest outturn that can be obtained from a single yield, 
vine is said to be about 3 seers of dry cured pepper, and the average 
yield about 1 seer for each vine in a plantation. The retail price for price. 

Assam black pepper varies from 10 annas to a rupee per seer, and the 
wholesale price from Rs. 17 to Rs. 20 per maund. \Cf. Basu, Cult. Black 
Pepper Assam, in. Agri. Dept. Assam Bull., 1898, No. 4.] 

Bombay . — The area under the crop in 1904-5 amounted to 6,736 acres, Bombay, 
and in 1905-6 to 7,483 acres, practically the whole of which was in Kanara. Area. 

The following information is mainly abstracted from Mollison {Agri. Ledg., 

1900, No. 3 ; 1901, No. 3). The plant is propagated by layerings or from Propagation, 
cuttings. When the betel-palms are seven or eight years old, pepper is 
planted at the bottom of the stems. A long, healthy shoot from an 
established plant is layered in the leaf-mould surrounding the palm on 
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THE PEPPER PLANT 

wliicli it is intended to climb. When it has taken root it is severed from 
the parent plant and trained on its living support. Two or three shoots 
are sometimes. layered to one palm. The best months for propagating 
are June and July. The main vine should divide freely into subordinate 
branches so that a number of shoots can be trained to ascend. They are 
secured to the stem by bands stripped from the sheaths of fallen leaves of 
the betel-palm. Heavy applications of good manure are given annually 
for three years after planting. Subsequently the pepper participates in 
the general cultivation given to the betel, and an application of manure 
is made to both crops every second year. The manure is heaped over the 
bared roots of the betel-trees and pepper-plants in a circle round the stem. 
The best manure is made from green leaves and twigs plucked in the 
monsoon, used as litter in cattle-byres, and thence removed to a manure 
pit every day or second day, together with the dung and urine of the 
cattle. This manure is sufficiently decayed by the following March, and is 
applied in that month or in April. A plantation is in hearing three or 
four years after it is started, and if the old vines as they get worn out are 
at once replaced by new layers, the plantation will keep in vigorous growth 
for a long period. Flowers appear in July and August and the berries 
are ripe in March. The vines, in full bearing, give in a good season 
about 1,000 clusters, which should yield about 7 seers of dried pepper 
(1 Bombay seer = 7 lb,). 

Ordinarily the hunches are plucked when the berries are green 
or changing colour. The berries are then sorted out, the ripe ones 
separated, soaked in water for seven or eight days, or heaped till the pulp 
ferments. They are then rubbed or trampled underfoot till the pulp is 
rubbed ofi the “ stone ” which furnishes the white pepper of commerce. 
But that article is prepared, to a small extent only, in Kanara. The chief 
product is black pepper, which is got from , unsorted berries. These are 
heaped for about four days till such as are green get soft and change colour, 
and the pulp of all is more or less squashed. They are then spread out 
and dried. The skin and part of the pulp adhere as a dark, wrinkled 
covering to the stones, and the pepper is black in appearance. White 
pepper is worth Rs. 10 to 11 per inaund, and black Rs. 7 to 8 per maund. 
[Cf. Deft Land Bee. and Agri. Bombay Bull, 1900, No. 20, 13-5.] 

Madras and Mysore, — ^In certain respects it might almost he said that 
we know very little more regarding the pepper industry of South India 
than was understood in the first and second decades of the 16th century. 
Varthema {Travels, 1510 {ed. Hakl. Soc.), 1863, 157) will he found to give 
a vivid picture of the plantations in and around Calicut : — “ It is like a 
vine climbing on trees : from each of the branches are produced five to 
eight clusters of berries, a little longer than a man’s finger ; they are like 
raisins hut more regularly arranged, and are as green as unripe grapes ; 
they gather them in October and November, and lay them in the sun on 
mats, when they turn black as they are seen among us, vdthout doing 
anything else to them. And yon must know that these people neither 
prune nor hoe this tree which produces the pepper.” So also Barbosa, 
in the beginning of the 16th century {Coasts E. Africa and Malabar (ed. 
Hakl. Soc.), 1866, 219), gives a detailed account of the plant, and of the 
trade in pepper from Calicut shortly after the arrival of the Portuguese 
in India. The spice had to pay an export duty to the King of Calicut 
and was shipped vid Cambay to Persia, Aden, Mecca, Cairo and Alexandria, 
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tlience to Portugal. Mandelslo {Travels, in Olearius, Hist Muscovy, ele., 
1662, 93, 111) gives certain particulars of the pepper cultivation of the 
“ Cuncam or Decam.” He states that the traffic goes via Surat. 

According to modern writers the method of cultivation presently pur- 
sued is very simple. Cuttings are put down during the rains in June-July, 
in rich soil, not subject to excessive moisture, and liberally manured, not 
with cow-dung as in Bengal and Assam, but with leaf-mould. The trees 
selected as supports are mostly those which have a rough or prickly bark, 
such as the jack-tree, the muruhhu {madar, p. 523), etc. The vines may 
grow to 20 or 30 feet, or even higher — they are never pruned. All suckers 
are removed and the ground around kept clear of weeds. In three years 
the vine begins to bear. From the third to the seventh year the plant 
improves. After that it remains in good condition for three or four years, 
and then deteriorates for about the same period, when it is cut down and 
new shoots planted. The fruit is gathered as soon as the berries at the 
base of the spike begin to change colour. [Cf, Kew Bull, 1895, 178-80.] 

In April of 1905 a Grovernment farm, under the superintendence of 
Mr. C. A. Barber, Government Botanist (for the scientific study of the 
cultivation of pepper), was started at Talliparamba near Tellicherry, which 
may be spoken of as the centre of the South Indian (indeed of the Indian) 
pepper production. A very large amount of work has already been 
accomplished, of which Barber has published as yet only a brief note 
{AgrL Journ. Ind., i., pt. ii., 163-4). “Any one,” he observes, “at all 
conversant with a plantation of black pepper, will have noted the great 
variation in the bearing power of dijSerent vines.” This is a consequence 
of some plants bearing wholly male (staininate) flowers, others only female 
(pistillate) flowers, while still a third possess both stamens and pistils, but 
the former so sparsely as to lessen fertilit 3 \ “ In choosing vines for pro- 
pagation, it will, therefore, be necessary to first determine whether the 
plant is fully provided with stamens.” “ It may be taken as a rule that 
any vine, if fully provided with stamens, will give a good crop, while anj^ 
vine not so provided will be capricious in its behaviour, being dependent 
on its neighbours for the swelling of its berries.” 

Barber {Varieties Cult Pepper, in Dept Agri. Mad. Bull, 1906, iii., 
Flo. 56, 126-32, tt. 1-3) says that there are “ three main types of good 
vines freely provided with stamens, the Balamcotta, KalUvalli and Cheria- 
kodi. Each of these has variations in all directions.” 

Balamcotta. — This is all round the best pepper, is widely distributed, 
and apparently the main Tellicherry variety. The leaves are the largest 
of all. Its general colour is light green, and when full grown is twice as 
long as broad, oval to ovate, broadest at the middle and one side fre- 
quently broader than the other. Flowering branches, drooping. Spikes 
long, usually up to six inches, and the individual flowers distant. It is a 
strong-growing plant, flushing all over at the same time, and a heavy 
bearer. 

Kallivalli. — This has the reputation of being a heavy bearer, but the 
flushing is irregular. The leaves are fairly, constant, but vary in width 
according to age. In general colour they are dark green, and the veins 
much more deeply impressed, almost corrugated, than in balamcotta. 
Flowering branches stand out stiffly and joints close together. Spikes 
shorter than in balamcotta and frequently seen branched; sometimes, in 
fact, the spikes appear tassel-like. The flowers are also a good deal closer 
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THE PEPPER PLANT 

together, and tlioiigh abundantly supplied witli stamens, yet the plant 
may* be spoken of as less fixed as a type. 

Cheriakodi. — This name is given to a well-marked variety, small in 
all its parts— a dwarf form, under 15 feet in height. The leaves are not 
large and the spikes are small and crowded with small berries. The 
leaves are arranged uniformly over one another like the tiles of a housoj 
almost vertically downwards, and thus hiding a large number of spikes. 

Under each of these main forms there are several recognisable races as 
well as two well-marked jungle peppers that have found their way into 
estates. These are characterised by dark-green leaves, very large berries, 
and an immense growth on tall forest-trees, and usually hairy spikes. 

Diseases and Pests. — Until quite recently very little had been pub- 
lished on these subjects. Butler {Agri, Jouni. Ind., i., pt. i., 30-6) gives 
an instructive account of the Pepper Wilt. He suspects this disease first 
appeared in the Wynaad district of Malabar about 1900. By 1904 he 
found alarm general. The disease had produced a vast amount of damage 
in three or four years. “ Its possibilities in this direction,” says Butler, 
“ are evident from the fact that over four thousand acres of pepper culti- 
vation are in the hands of Europeans in South Wynaad, and perhaps five 
times as many are grown by Natives. A far greater amount is grown in 
the coast districts of Malabar, but it is impossible to estimate how much 
this may be.” He then describes the appearance of the diseased 
plants. The leaves first droop, the production of leaf is discontinued, the 
stems of the vine separate from the support or standard owing to the decay 
of the clinging roots, the leaves turn yellow and fall ofi, and lastly the 
whole vine \vithers. A similar disease appeared in Cochin-China and Java 
about the same time as in India, and was attributed by Prof. W. Zim- 
mermann and Dr. van Breda de Haan to the parasitic worm Heterodera 
Tfidicicola — the common root eelworm. Doubt was thrown by Barber 
and others on the possibility of the eelworm being the sole cause, and 
Butler, in the paper above indicated, has shown that the primary cause 
is a Nectria fungus closely allied to, if not identical with that discussed 
under arJiar, Cajawiis indicus (see p. 198). Butler concludes that a 
critical study of the varieties and races of the pepper-vine with a view 
to discover or produce a wilt-proof form, is the only satisfactory method 
of dealing with the disease. 

[(7/. Garcia de Orta, Coll., xivi ; also in Ball, Proc. Roy. Ir. Acad., 3rd ser., i., 
671 ; Acosta, Tract, de laa Drogaa, 1678, 19-29 ; Linechoten, Voy. E. Ind., 1698 
(ed. Hakl. Soc.), ii., 68, 72-6; Boym, FI. Sin., 1656, Q; Bontius, JVa!!. 
et Med. Ind. Or., 1629, in Piso, Ind. Vtri. re Nat. et Med., 1668, 103 ; Thevenot, 
Travels in Levant, Indoatan, etc., 1687, pt. iii., 88; Ligon, Hist. Barhadoa, 1657, 
79 ; Alexander Hamilton, New Acc. E. Ind., 1727, i., 298, 301 ; Bennett, Wan- 
derings in N.-S, Wales, 1834, ii., 180 ; Repi. Ind. Hemp Drugs Comm., iv., 59, 
260; Nicholls, 2’ea:if6(?oyS: Trap. Agri., 1892, 200-3 ; The Bower Manuscript 
(Hoernle, transl.), 1893-7, 78, 85, etc. ; Ind. Agriat., Oct. 2, 1905, xxx., 311-2 ; 
i'rop. Ag'mA, Oct. 1905, XXV., 663-4.] 

TRADE. — The trade in pepper is perhaps the oldest, and during the 
Middle Ages was the most important branch of commerce between Europe 
and the East. In the early days, the Malabar Coast had a practical 
monopoly of the trade. Grradually, however, more and more pepper was 
cultivated in, and exported from, the Malay Archipelago, and localities 
farther east, till, as early as the beginning of the 19th century, the Indian 
production had shrunk into relative insignificance. The following gives a 
brief summary of the conditions of the trade. 
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Internal. — The total registered transactions carried by rail and river internal, 
during 1904-5 were 14,745,544 lb.; 1905-6, 15,203,216 lb. ; 1906-7, 

14,531,776 lb. Calcutta port and the province of Bengal are usually the 
chief IMPORTING centres; being followed in this respect by the Panjab. 

In the last-mentioned year, Calcutta town took 2,686,768 lb. ; Bengal 
province, 2,217,376 lb. ; and the Panjab, 1,500,128 lb. Of the exporting 
centres, Calcutta again heads the list, having given 4,752,384 lb. ; Madras 
Presidency, 3,654,448 lb.; Bombay port, 2,727,088 lb.; Madras ports, 

1,454,096 lb. ; and Karachi, 1,272,320 lb. The Calcutta and Bombay 
supplies are derived by rail and river as well as by sea coastwise. The 
chief exporting centres are Madras and Bombay, and naturally so, since 
they are the provinces of production. The Madras supply is, however, 
drained very largely from Travancore, and is consigned direct to Calcutta 
or Bombay ; so also the production of the Madras Presidency (so far as 
returns of coasting trade show) is consigned almost entirely to Calcutta 
and Bombay. During the five years ending 1905-6 the imports averaged 
16 million lb., of which Calcutta and Bombay ports each took 6| million lb. 

External. — The total Exports of Indian pepper during the period External. 

1900- 7 were as follows ; — 1900-1, 8,280,372 lb., valued at Rs. 28,91,835; 

1901- 2, 13,589,172 lb., valued at Rs. 48,01,654 ; 1902-3, 9,310,166 lb., 
valued at Rs. 32,76,476 ; 1903-4, 14,348,983 lb., valued at Rs. 50,71,541 ; 

1904-5, 10,113,416 lb., valued at Rs. 35,46,209 ; 1905-6, 17,889,994,1b., 
valued at Rs. 61,07,357 ; and in 1906-7, 9,499,089 lb., valued at 

Rs. 33,01,237. The chief exporting provinces are Madras and Bombay, Madras porte. 
which in 1906-7 exported respectively 7,722,866 lb. and 1,682,468 lb. The 
countries to which the exports chiefly go are Italy, which in 1906-7 itaiy. 
took 2,263,912 lb. ; Germany, 1,813,756 lb. ; United States, 1,034,040 lb. ; 

Great Britain, 757,311 lb. ; Turkey-in- Asia, 719,501 lb. ; Aden, 363,899 lb. ; 

France, 338,758 lb. ; Belgium, 112,000 lb., etc. The re-exports of foreign 
merchandise are unimportant — 10,227 lb. in 1906-7. The Imports of 
pepper into India come almost entirely from the Straits Settlements, straits, 
which, in 1906-7, imported 990,564 lb. out of a total of 1,061,826 lb. 

The other countries from which India imports pepper are chiefly Ceylon 
and East Africa. 

PISTACIA, Linn. ; FI. Br. Ind., ii., 13 ; Gamble, Man. Ind. D.E.P., 
Timhs., 1902, 210-1 ; Duthie, FI. Upper Gang. Plain, 1903, i., pt. 1, 187 ; vi., pt. i., 
Brandis, 2wd. Trees, 1906, 199-200; ANACARDiACEiE. A genus of trees 268-75. 
containing some six species, of which two only are natives of India. 

Several others occur in Afghanistan and Baluchistan and yield valuable 
articles of trade sent largely to India, besides some of the species being 
there occasionally cultivated, 

P. Khinjuk, stocks, inHook., KewJourn. Bot, iv., 143 ; Duthie, Z,c. 187 ; P. integer- 
rima, Stewart, Gamble, l.c. 210. The N’orth.-West Himalayan form {integerfima) 
hdkra, dr eh, gurgd, tdnhdri, etc. ; galls = kdkrasingi, dmhtapuchattu ; the Baluchistan 
form (Khainf auk) ushgai oT buzgai, etc. A deciduous tree of the Suliman and Salt 
Ranges ; outer Western Himalaya, up to 6,500 feet, extending east to Kumaon ; 
chiefly on dry slopes and in river valleys. ■ 

The hard, rugose, hollow galls, which form in October, are used to a small Galls, 
extent for dyeing and tanning, and have long held a place in the Hind\i Materia 
Medica. They contain 75 per cent, tannic acid and give a blue-black colour with 
ferric chloride. The leaves are lopped for fodder for buffaloes and camels. The Fodder, 
wood is used for furniture, carvings and ornamental work. According to Gamble, Timber, 
it is generally sold in the hill bazars, particularly at Simla, in the form of thick, 
short planks. [Cf. Pharmaoog. Ind,, i., 374f-7 ; The Bower Manuscript (Hoernle, 
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THE PISTACHIO NUT 

transL), 1893-7, 119, 124; Snle, Mo»ioer, Di/es and Dyeing, Berar, 1895-6, 5; 
Agri. Ledg., 1902, No. 1, 21; TscMrch, Die Harze und die Harzbehdlter, 1906, 
i., 474-5.]' 

P. Lentiseus, Unn. The Mastic Tree or Mastiche ; resin = rumi mastiki, 
hiindur-rihni, arah, etc. An evergreen shrub of the Mediterranean region, which 
yields the mastic of Chios, imported into India. 

The resin (mastic) occurs in small, irregular yellowish tears, brittle and of a 
vitreous fracture, but soft and ductile when chewed. It has been known in 
medicine and the arts from the earliest periods. It is used as a masticatory by 
people of high rank in India to preserve the teeth and sweeten the breath, and also 
in the preparation of a perfume. [(7/. Milburn, Or. Oomm., 1813, i., 139 ; Moodeen 
Sheriff, Mat. Med. Mad., 1891, 114-6; Holmes, Cat. Harib. Herb. Pharmaceut. 
Soc. Mus. Rept., 1892, 29 ; Kew Bull., 1897, 421-2 ; 1898, 190-1 ; 1903, 19-22 ; 
Ind. For., 1898, xxiv., 480-1 ; Tschirch, l.c. 468-74.] 

P. mutica, Fiseh. & Mey. ; Lace and Hemsley in Ind. For., 1891, xvii., 449-50 ; 
Prain, Rec. Bot. Surv. Ind., i., 130 ; P. Terebinthiis, Linn., var. mutica, Aitch. da 
Hemsley, Trans. Dinn. Soc., hi., ser. 2, 47. The gwan, khanjak; vesia. = masHM, 
kunzad, wanjad, sMlrn, etc. In the Dictionary this species is treated as the Asian 
representative of JF*. Terehlntuttn, the plant which yields the Chian or Cyprus 
turpentine, but it is now regarded as a distinct species. It occurs commonly in 
Baluchistan. The resin resembles that of J*. i^entiscus and is used in the East as 
a substitute for that substance. It bears the same vernacular names, and is con- 
sidered almost identical with that of JP. tiera. The leaves are very generally 
affected by a horse-shoe shaped gall, which extends round the margin and gets 
the name of goah-wdra (ear-lolje) from its peculiar shape. According to 
Aitchison the Natives regard the galls as of no use, but value highly the leaves 
for dyeing and tanning purposes. 

P. Terebinthus, Unn. The Terebinth Tree. A tree or shrub, common on the 
islands and shores of the Mediterranean. It yields a resin (Chian Turpentine), 
the terebinth of the ancients, produced chiefly in the island of Scio, where it is 
collected from incisions made in the stem and branches. \Cf. Holmes, l.o. 29 ; 
Tschirch, l.c. i. 4:82-3 ; Kew Bull., 1903, 19-20; Kew Mus. Guide, 1907, No. i 54 , 

P. vera, i/m. The Pistachio Nut ; tree and nut = pista ; galls = bdz / . J 

gum-resin = kunjad, wanjad, kandur, shilm, etc. A small tree, form -Qhanj ; 
at 3,000 feet and upwards, in Syria, Damascus, Mesopotamia, Terek, Orfa, the 
Badghis and Khorasan ; extensively cultivated in Syria, Palestine and Persia. 

It 3 delds a resin similar to mastic. The leaves are frequently affected by galls, 
irregularly spheroid in shape, borne on a short stalk and usually growing from 
the surface of the leaf. These, with the pericarp of the fruit and the unfertilised 
ovaries, are used locally for dyeing silk, and are exported to Persia, Turkestan 
and India. The fruit, knovm as the pistachio nut, is oval-shaped and varies 
in size with the amount of cultivation the tree has received. They are exported 
in large quantities from Afghanistan to India, Persia and Turkestan. In India 
the nut is a common article of food among the well-to-do classes, being fried with 
a little butter and salt and brought to the table hot. The nut is also a frequent 
ingredient of confectionery and ice-cream. It contains about 60 per cent, of 
a fatty oil which is occasionally extracted for use in medicine. [Cf. Aitchison, 
Notes on Prod, of W. Afghanistan and N.E. Persia, 1890, 156-9; Pharmacog. 
Ind., i., 379-81 ; Holmes, l.c. 30 ; Agri. Ledg., 1902, No. 1, 21 ; Firminger, 
Man. Qard. Ind. (ed. Cameron), 1904, 262.] 

PISUM, Linn. ; FI. Br.Ind., ii., 181 ; Prain, Beng. Plants, i., 368-9 ; 
Duthie, FI. XJfper Gang. Plain, 1903, i., 261-2 ; Cooke, FI. Pres. Bomb., 
1903, i., 409 ; Leguminos.^e. This genus comprises the grey or field pea 
and the common garden pea, both largely cultivated throughout India. 

P. arvense, ; DutMe and Fuller, Field and Garden Crops, ii., 17-8, 
t. xxxii. B. The Grey or Field Pea, mattar, mattar rewari, kulon, keiao, korani, 
kuldwan, karain, ghdle, etc. According to De Candolle, this pea is wild in Italy. 
It is extensively cultivated in many parts of India, during the cold weather, in 
the same way as J*. sativum, under which details of the method will be given. 
It produces a small, round, compressed, greenish and marbled seed, generally 
eaten as ddl by the natives. It must be carefully distinguished from kheadri ddl 
{Xtatnymts sativus, p. 703), which it somewhat resembles. The straw is a valued 
Foddbe.. ■' 
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P. sativum, Unn. ! Duthie and Fuller, Z.c. ii., 17-8, t. xxxii. A. The Garden. 
Pea, hara-mattar, hahtahna, ktida, shdnnia, ahandil, kalon, ahsa, sen, khandtl, 
Idr-kdna, pattanie, gundusani-ghelu, pai, etc. A more robxjst plant than the 
former, compared with which it is more valuable and prolific though a less hardy 
crop. It is not known anywhere as a wild plant, and is regarded by some as 
merely a variety or sub-species of jp . arvense. 

The field and garden peas are generally considered together by writers on 
Indian crops, and the methods of cultivation explained as applying equally to 
both. In all parts of the country the pea is a rabi crop. According to Woodrow 
(Oard. in Ind., 1903, 263-6), the varieties of the white form may be sonm at any 
time between May and January, if the rainfall is not over 40 inches. A rich, 
deeply cultivated soil that has been heavily manmed for a previous crop and 
contains at least 5 per cent, lime is necessary for a good outturn. The area in 
Bombay for 1905-6 was 15,636 acres. As a field crop peas are sowm in moist 
land in October or November, and receive, as a rule, no manm-e or irrigation. 
The crop is reaped at the end of February and March. Leaves and stalks are 
much valued as fodder, under the name of halim. In Cuttack, Bengal, Banerjei 
{Agri. Cuttack, 1893, 83) states that peas grow weU on loose sandy soil after 
maize. The maize crop is removed about the middle of August, and the land 
ploughed twice or thrice between 15th August and 15th September. By the 15th 
September the land is manured with cow-dung at the rate of twenty-five 
cartloads to an acre, and then laid out in ridges and furrows at intervals of one 
foot. The seed is sown by hand, at the bottom of the furrows, then covered 
over, and the field watered every evening till the plants appear, six or eight days 
afterwards. Watering is continued for two months more, at intervals of about 
six days. About a fortnight after sowing, bamboo twigs are fixed into the 
ground for the plants to climb on. Weeding is necessary once a month. 
Flowering commences about the 15th October, and the pods begin to form in the 
middle of November. By the middle of February the pods are dry and ready 
for harvesting. In the United Provinces, Duthie and Fuller write that both species 
of pea are largely grown in certain districts. They are not returned as a separate 
crop, but together with masur {i^etns esculenta, p. 708) occupied in 1904-6 an area 
of 2,065,879 acres. They are sown from the end of September to the middle of 
October, and reaped in March. In the western and central districts peas are 
most commonly grown as a second crop after indigo or rice. As a rule they 
are sown on very heavy soil, which receives little if any preparation and is rarely 
manured. The seed is sown broadcast at the rate of l|- to 1 maund per acre, and 
ploughed in. In the Oudh and Benares Division the crop is watered once ; in 
other localities it is not always irrigated. The cost of production per acre is 
estimated at Rs. 12-13a. for the coarse kind wdth no irrigation, Rs. 17-13a. for 
the fine kind, assuming that two waterings are given and the land is of higher 
rent. For the year ending 1902 the average outturn of peas for the province 
was calculated at 1,150 lb. per acre irrigated, and 600 lb. per acre unirrigated. 
Cultivation in the Central Provinces closely resembles that in the United 
Provinces, but the crop is never irrigated. The area in 1904-5 was 247,779 
acres ; in Berar, 10,257 acres. In the Panjab, peas are cultivated as a field crop 
almost entirely for fodder. Seed is sown on saildb lands in October and No- 
vember after a couple of ploughings. It may be sown broadcast on the same sort 
of soil, if too moist to plough. The seed-rate is 20 to 30 seers per acre. The 
crop is pulled, not reaped, in April, and the yield is 3 to 8 maunds seed per acre. 

Uses .' — The green pods are collected in many localities while the plant is 
growing, and are either cooked and eaten like French beans, or the yoxmg seed 
is extracted and eaten in the same way as by Europeans. The roasted green 
pods are known in the Panjab under the name of dddhridn and dmidn. The ripe 
seed is also used whole, split as ddl, or grotmd and, made into bread. In Burma 
peas are employed in the preparation of vinegar (p. 1111). The green plant and 
also the “ straw ” are extensively used and valued as Foddick, more especially 
in the Pan jab and Bombay where they are regarded as equal to hay. [(7/. De 
Candolle, Orig. Cult. Plants, 1882, 327-8 ; Bentham, Bev. of Targioni-Tozzetti, 
in Journ. Hort. Soc., 1865, ix., 138 ; Asa Gray, Scient. Papers, 1889, i., 347 ; 
Leather, in Agri. 'Ledg., 1901, No, 10, 372-3 ; 1903, No. 7, 152, 155, 184-5; 
Imp. Inst. Tech. Eepts., 1903, 235 ; Firminger, Man. Card. Ind. (ed. Cameron), 
1904, 172-5 ; Joret, Les PI. dans UAntiq., etc., 1904, ii., 249 ; Lock, Plant 
Breeding, Peas, Oirc. and Agri. Journ. Roy. Bot. Gasrd. Ceylon, Jan. 1905, ii., pt. 3, 
No, 27 ; Roy, Crops of Beng., 1906, 64.] 
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PODOPHYLLUM EMODI, WcM. ^ FI Br. Ind., i, 112-3 ; 
BERBEEiDEiE. May Apple, Duck’s Foot, American Mandrake, 'pdpra, 
hhavan-hahra, han-hakri, chimydka, wan-^vdngan, etc. A small, erect, 
herbaceous plant, met with in the higher rich and shady temperate forests 
from Sikkim to Simla, Kashmir, Hazara, Tibet, the Kuram Valley and 
Afghanistan. ' 

Is closely allied to the American species JP. steltatwn, the source of the resin 
of JPotio^jiyiiunt of the British Pharmacopoeia. The resinous constituent, 
known as podophyllin, was first prepared from the Indian root from specimens 
collected ly me at .Kullu and sent to the late Dr. Dymock at Bombay in 1888. 
The process adopted was that recommended in the British Pharmacopoeia, which 
consists in exhausting the drug by percolation with alcohol, concentrating the 
percolate and precipitating the resin by adding water. Podophyllin thiis ob- 
tained is an amorphous powder of a bright brown-yellow colour, if procured 
from the American species, but much lighter in colour, if from the Indian. 
The active portion — podophytlotoxin — consists of an amorphous principle soluble in 
alcohol, and isolated from a chloroformic extract of the root. Although the 
chemistry of the American species has been fully investigated, little had been 
done in that direction with the Indian plant tilt a few years ago, when specimens 
were sent by the Beporter on Economic Products to the Imperial Institute for 
examination. At the same time the therapeutic and physiological action of the 
Indian drug were investigated by Dr. H. G. Mackenzie and IVIr. W. Dixon of 
St. Thomas’ Hospital. The results of these inquiries proved that the chemical 
constituents of both the American and Indian drugs were identical and that 
the podophyllin prepared from the Indian species is as valuable a purgative as 
that obtained from jp. peitatum, Bhaduri {Reft. Labor, Ind. Mus., 1902-3, 28) 
found the Indian resinoid prepared at the Calcutta Medical Stores to contain 
35‘7 podophyllotoxin. The Indian drug, moreover, was found to f-ornish a 
larger proportion of podophyllin than the American, and to be consequently 
of greater value as a source of the resin. It is thus highly desirable that a regular 
trade in the Native drug should be established. The commercial value of podo- 
phyllin is subject to considerable fluctuation, but is generally stated to vary 
from la. M. to 10a. a pound in wholesale quantities. The root also contains 
a valuable dye-stuff, quercetin, which is easy to isolate. Dunstan states that 
the separation of the dye as a by-product of the manufacture of podophyllin 
would probably repay the Indian producer. [Of. Pharmaoog. Ind., i., 69-70; 
iii., app., 99-101 ; Henry, Econ. Bot. China, 1893, 25 ; Lawrence, Valley of 
Kashmir, 1896, 75, 86 ; Edgar Millard, Note on Ind. and Amer. Resina of Podo- 
fyhllum, in Pharm. Journ,, March 26, 1898, vi,, 304-5 ; Dunstan and Hemy, 
Chem. Investig. of Ind. and Amer. Podofhyllum, in Trans. Chem. Soo., April 
1898 ; Mackenzie and Dixon, Phsiol. Action and Therap. Prop, of Podophyllum, 
in Edinb. Med. Jourh., 1898 ; Dunstan, in Ind. For., 1898, xxiv., 321-2 ; Imp. 
Inst. Ann. Rept., 1898-9, 22, 28, 41 ; Rept. Proc. Cent. Indig. Drugs. Comm., 
1901, i., 46, 62, 72-r4 ; 211-8, 273-6, etc. ; Imp. Inst. Tech. Repts., 1903, 170 ; 
White and Humphrey, Pharmacop., 1904, 657-8, 561.] 

POGOSTEMON HEYNEANUS, Benth. ; in Wall., PL As. 
Bar., i., 31; P. Patchouli, Hooh., /., FI. Br. Ind., iv., 633 ; LABiATiE. 
Indian Patckonli, -peholi, 'pacholi, 'pachd'pdt, panel, mali, pachpanadi, 
pojco nilam, etc. A plant found botk wild and cultivated in Western and 
Central India from Bombay and Berar southwards, and said to be the 
chief source of the Indian patchouli. The plant which affords the greater 
part of the patchouli perfume of European commerce is, however, JP. 
suave, Tenore (considered by Hooker a variety of B. Patchouli), 
which does not appear to be met with in India at all, but to be a cultivated 
form of jP. Cahlin, Benth., a native of the Philippines. \Gf. Kew Bull., 
1908, 81.] 

Genuine patchouli (i.e. 1 *. suave) is cultivated chiefly in the Straits Settle- 
ments and Penang. The patchouli of Assam is obtained from Mierofeena cymosa, 
Prain. In the Central Provinces and Berar I found J?. xxeyneanus growing 
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in the betel-leaf houses and sold apparently by the owners to the*perfunie manu- 
facturers. This may be, at least partly, the patchouli of Bombay. Gilde- 
meister and Hoffmann, at all events, speak of the drug being sliipped from both 
Calcutta and Bombay, but of poor quality. From the dift’erences in chemical 
composition they suspect that the Calcutta herb is the Assam plant (isr. eifmosa). 

The Bombay plant, as suggested, may be derived from the paa-house cultivation, 
but in that case the supply must be very limited indeed. On the Girnar hills, 
Kathiawar, I was shown a plant {? strobiiantueft iMloeephaHtu, Benth.) the 
lar^ sticky and sweetly scented buds of which were being collected to be sent 
to Bombay as a perfume (? patchouli substitute). 

The following is the method of patchouli cultivation pursued in the Straits. Cultivation. 
The soil most suitable is a stiff clay with a small percentage of silica. The land 
is trenched, the plants deposited in rows, 2 feet apart (during the wet season), 
and carefully shaded till the first crop is obtained. Two other crops are secured 
at intervals of six months, after which the plants are dug up and the land 
retrenched and manxired. The crop is gathered by cutting down all but one 
stalk on each root, and placed to dry in the sun d\iring the day and under cover 
at night. The dried stems are then made up into bales and sold. Adulteration 
y'ith the leaves of ruhu {Odmtun MasiUcimt, Linn., van pilosa) or with those of 
perpulut {Vvena, lobatti) is said to he common. The oil is prepared by passing Oil. 
steam through the leaves in a large copper cylinder and condensing the distillate. 

.One pikul ( 133 J ,1b.) of the raw material yields from 24 to 30 oz. of the oil, and 
if free from the heavier stalks, about double that amount. The oil . is very 
largely used in European perfumery. [Cf. Sawer, Odorography, 1892, 293-308 ; 

Kew Bull., 1897, 65. ; Gildemeister and Hoffmann, Volatile Oils, 1900, 656-8 ; 

Thorpe, Diet. Appl. Chem., 1900, iii., 123 ; Schimmel & Co., Semi-Ann. Bept., 

Oct.-Nov. 1905, 52 ; April-May 1906, 49-50.] 


PRUNUS, Linn. ; FI, Br. Ind., ii., 312-7 ; Gramble, Man. Ind., I).E.P., 
Timbs., 1902, 311-5; Eosaob,.®. A genus wbich contains some 21 
species within the Indian Hmits, including the almond, peach, apricot, • 

plum and oherrj. 

P. Amygdalus, SioAes. The Almond, bdddm, bildti-baddm, vddam-kottai, bddam- Almond. 
vittulu, etc. A moderate-sized tree, indigenous in Western Asia and occasionally 
cultivated in Kashmir and the Panjdb. 

There are two varieties, bitter and sweet, but these ca nn ot be distinguished 
botanically. The almond yields a Gtjm,‘ the baddm or Hog-tmgacanth, which is Qum. 
exported from Persia to Bombay and re-exported to Europe, while from the 
fruit are obtained two Oils, an essential and a fixed. The ^ed oil is procured Bixed Oil. 
by expression from the seeds of both varieties. It is clear, yellow, with an 
agreeable flavour and is much used by perfumers, though frequently adulterated 
with gingelly, poppy or mustard oils. The essential oil is got from the bitter Essential Oil. 
variety and is linown as “ oil of bitter almonds,” but according to Gildemeister 
and Hoffmann, “ only a very small amount of the bitter-almond oil of commerce 
is prepared from bitter almonds. For the manufacture of the oil, the seeds of 
the apricot (J». at'meniaea) serve almost exclusively, and the oil thus prepared 
does not appear to differ in any respect from the oil obtained from bitter 
almonds.” It is produced by submitting bitter-almond or apricot cake, left 
after expression of the fixed oil, to distillation with water, alone or mixed with 
salt. Medicinally the almond has been used in Europe for many centuries, jfedlclne. 
but is little esteemed in India. The kernels of the sweet variety are largely used 
in dessert and confectionery. [C/. Bentham, Rev. of Targioni-Tozzetti, in Journ. pood. 

‘Hort. Soc., 1855, ix., 162 ; Pharmacog. Ind., i., 663-7 ; Gildemeister and Hoffmann, 

Volatile Oils, 1900, 436-42.] 

P. armeniaca, Unn. The Apricot, Mishmus, or “Moon of the ^Faithful,” Apricot. 
cTvdari, zardalu, khubani, pating, kuehm-dru, galdam, iser, cherkuah, hdri, shiran, 
mandata, nakhter, etc. A moderate-sized deciduous tree, cultivated in the 
Western Himalaya, hardly ever ripening its fruit on the eastern section. Rox- 
burgh and De Candolle, however, consider China its original home. Stein {Ancient 
Khotan, 1907, 131, 337, etc.) says that the labourers employed by him, in his 
excavations, identified the wood foimd m.the houses, as also in the remains of 
orchards, as being the uruh (the apricot) — a plant with which they were fully 
conversant. This would fix its cultivation in ancient Khotan as at least prior 
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THE PEACH AND NECTARINE 

to the closing decades of the 8th eentury-^the date at which the last of the series 
of cities Was abandoned and enveloped in sand. 

The apricot yields a Gxim similar to tragacanth, known commercially as 
Ghevry-gum. A clear Oil is extracted from the seed and used in burning, cook- 
ing, and for the hair. As already explained, from the cake is obtained the bitter- 
almond oil of commerce. The seeds are brought from Asia Minor into Europe 
as “ peach kernels.” The fruit ripens from May to September, according to 
elevation. In the North-West Himalaya dried apricot forms a considerable 
portion of the Food of the people, but the fruit is also eaten fresh. By Europeans 
it is largely employed in this state for making jam, and when dried for cooking. 
The dried fruit is also an important article of trade, being brought to the plains 
of India from Afghanistan and the neighbouring hills. The emporium of this 
trade is Leh, where, according to a writer in Capital (Oct. 19, 1905), about 300 
maunds are imported annually from Baltistan or Little Tibet. The same ■writer 
states that in the Afghanistan Miuhanis the trade is in the hands of Kabulis, who 
retail the moist stoneless fruits in the Calcutta market at 8 annas to 1 rupee per 
seer, and the dried fruit at about Rs. 1-8 per seer. Gamble states that the wood is 
handsome and used in the Panjab for various purposes, while in Lahoul and Upper 
Kunawar it is the clhef firewood. [Gf. Hoffmeiater, Travels in Ind., 1848, 
392-3, 464; Bentham, Lc. 163; Smythies, in Agri. Ledg., 1894, No. 15, 5-6, 45-6; 
Ind. For., 1895, xxi., 70-2 ; Ind. Card., May 18, 1899, 205 ; Gildemeister and 
Hoffmann, l.c. 437 ; Finninger, l.c. 245; Sly, Fruit in the N.W. Front. Prov., 
in Agri. Journ. Ind., i., pt. iii., 268-9,] 

P. Cerasus, £/««. The Sour or Dwarf Cherry, alu-hdlu, gilds, olchi, jera- 
aayna, etc. According to De Candolle, this is a native of the region stretching 
from the Caspian Sea to Western Anatolia. In India it is cultivated in the 
Panjdb Himalaya and North-West Provinces, up to 8,000 feet. It yields a Gxtm 
similar to tragacanth. In Europe the kernel is used for flavouring several 
liqueurs and the fruit for making preserves, while the wood is valued by cabinet, 
musical instrument and pipe makers. {Gf. Bentham, Z.c. 160; Smythies, in 
Agri. Ledg., l.c. 42, 46-64 ; Firminger, l.c. 246-7.] 

P. communis, Huds., uar. insltitia. The Plum, alucha ; fruit = alH, hhdrd, alu~ 
bukhdra, alecha, hhotiya haddm, olchi, er, gardalu, luni, alpogddd-pazham, etc. 
A moderate-sized tree, cultivated (or indigenous) in the Western Himalaya from 
Garhwal to Kashmir, at 6,000 to 7,000 feet. It yields a yellow Gum of little 
value, which somewhat resembles gum-arabic. An Oil prepared from the kernels, 
the “ Plum-oil ” of Europe, is used for illuminating purposes. The ripe fruit is 
eaten by all classes and is much esteemed. In a dried condition, a variety, tli© 
Bokhara plum, is imported in quantities from Afghanistan, and is much used 
as an article of diet. It also forms an ingredient of a common chutni. The true 
plum (uar. ao7neiitica) is cultivated to a small extent in the plains of Northern 
India, but the fruit is inferior to that produced on the hills. Gamble states 
that the wood is smooth to work and is used in Kashmir for the framework 
of the so-called papier-mach6 boxes. {Gf. Bentham, l.c. 161 ; Smythies, 
in Agri. Ledg., l.c, 42, 46; Woodrow, <?ard. m Ind,, 1903, 306; Firminger, 
Z.c. 246-6.] 

P. Padus, Unn. The Bird Cherry, jamana, likh-ar~u, hlo sa, hlot-hung, 
bombaksing, zamb-chule, paras, kdlakdt, gidar-dak, hart, zdm, etc. A moderate- 
sized deciduous tree of the Himalaya from the Indus and Kuram Valley to Sikkim, 
at 6,000 to 10,000 feet (Gamble). It yields an inferior Gxtm and a poisonous 
Oil, which may be used mbdiciwall-v. The fruit is eaten by the Natives and 
the leaves form an excellent cattle Fodder. The wood is occasionally used 
for making railings, agricultural implements and spoons. 

P. persica, Stohes. The Peach and Nectarine, aru, takpo, rek, sdnnu, chimndnu, 
hem beimi, mandata, shaftalu, ghwareshtai, etc. A small tree, native of China, 
cultivated all over India, especially on the eastern side, and often found running 
wild. The tree flowers, according to elevation, from January to May, and 
the fruit ripens between May and October. For the method of propagation 
the reader should consult Smythies and Firminger. Like other species of 
it yields small quantities of unimportant G^cnvi. From the kernels 
an Oil is obtained, used by the Natives of the North-West Himalaya for 
cookery, illuminating purposes, and as a dressing for the hair, [O'/, Garcia 
de Orta, 1563, GoU., xlvi. ; Bentham, l.c, 163; Smythies, in Agri. Ledg., 
l.c. 17-8, 42, 46; Woodro^w, Oard. in Ind., 1903, 303-6; Firminger, Z.c. 
242-4.] 
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P, Puddiim, Roxb. Wild Himalayan Cherry, ‘paddam, Jconghi, %uya, ckamiari, Wild 
amalguch, padnia-kaata, etc. A moderate-sized (in Sikkim a large) deciduous jffimalayan 
tree, wild in the Himalaya from the Indus to Assam, between 2,500 and 7,000 Cherry, 
feet;. Khasia hills; hills of Upper Burma; often cultivated. It yields an 
abimdant Gum, which is not made use of, and the kernels contain an Oil similar Q«m. 
to that of bitter almonds. The fruit is little eaten by Natives, but is sold in Oil- 
quantities to Em-opeans for the manufacture of hill cherry brandy. According oterry Brandy, 
to Kanjilal, the stones are made into rosaries and necklaces by fakirs. The 
wood is used in the Panjab Himalaya for walking-sticks (made of saplings, or Wood, 
root-suckers), and in Darjeeling is worked up into furniture. [Of. The Boiver 
Manuscript (Hoernle, transL), 1893-7, 102, 104, etc.] 

PSIDIUM GUYAVA, imjt. ,• FI. Br. Ind., ii., 468; Talbot, D.E.P., 

List Trees, etc., 1902, 166 ; Gamble, Man. Ind. Twnhs., 1902, 355 ; pt. i., 
Prain, Beng. Plants, 1903, i., 487 ; Cooke, FI. Pres. Bomb., 1903, i., 498; 

MYRTACEiE. The Guava, amrut, 'peyara, madhuriam, mnuk, gaya, anjir, 
zard, perala, jdmhd, guava, segapu, cova, sebe, pela, nidlahd beng, etc. A 
small evergreen tree, introduced from America and now cultivated and 
found semi- wild all over India. 

It is grown solely for its fruit. According to iPirminger, the best qualities Cultivation, 
are produced in Allahabad and its neighbourhood. Young plants are easily r'ruit. 
raised from seed during the rains, but propagation by layers is usually resorted 
to, and rooted suckers may also be taken from the base of the main stem. It 
requires no particular cultivation and thrives in any soil. The tree blossoms 
during the hot season and continues to do so and to bear fruit to the end of the Se«isonB. 
cold season. The finest fruit, however, is said to be obtained when the general 
bearing season is over. There are two varieties, one known as the Pear Guava, vavietiea. 
the other as the Apple Guava, but they are so alike that they can scarcely be 
distinguished till cut open. The fruit is eaten by all classes, but by Europeans 
is generally preferred stewed or in the form of jelly or of the well-known 
“ Guava cheese.” According to Gamble, the wood is made into spear-handles “Guava Cheese." 
and special instruments. In Vellore, North Arcot, it is said to be used for lac- Wood, 
turnery. In Assam, the leaves and bark are employed in Dyeing, and in Dyeing. 
Bengal and the United Provinces are occasionally employed in Tanning. 
lOf. Merian, Insect. Surinam, 1705, tt. 19, 57 Pharmacog. Ind., 1891, ii., 30-2 ; 
lAincan, Monog. Byes and Dyeing, Assam, 1896, 41 ; Agri. Ledg., 1901, No. 9, 

346 ; 1902, No. 1, 43 ; Pirrainger, Man. Bard. Ind., 1904, 235-6.] 

PTEROCARPUS, Linn. ; FI. Br. Ind., 238-9 ; Prain, in Journ. D.E,P.,_ 

As. Soc. Beng., 1898, Ixvi., 123-4 ; also in Ind. For., 1900, xxvi., app. ; ^ 

Gamble, Man. Lid. Timbs., 1902, 257-62 ; Prain, Beng.. .Plants, 1903, i., 

411-2; Brandis, Ind. Trees, 1906, 239-40; Leguminos.®. A genus of 
great economic importance, including the trees which yield Gum-kino, 

Red Sanders, Andaman Redwood and Padou'L 

P. dalbergioides, Roxb. ; P. indicua, FI. Br. Ind., ii., 238 (in part). Andaman Padouk. 
Redwood or padouk, chalanga-dd oi the Andamans. A large tree sparingly cul- Andaman, 
tivated in Bengal and Southern India. It has frequently been confused with 
the next species, a Burman plant also known by the name of padouk. 

In the Andaman Islands this “ is the principal timber tree and its wood has 
of recent years obtained a good place in the markets of Europe and America Timber, 
as a handsome wood for furniture, parquet floors, railway carriages, door-frames 
and balustrades, etc. In India it has long been in use as a gun-carriage wood, 
and stores are kept in the arsenals of Calcutta, Madras and the Kidderpore 
-Dockyai'ds ” (Gamble). Recently it has been successfully employed in England 
in panelling, and in America in the building of Pullman cars. [Cf. For. Admin. 

Bepts. Andaman Islands. ; Todd, Bept. Fxplor. N, Andamans, 1905 ; Anderson, 

Bept. Bxplor. N. Andamans, 1906; Gilbert Rogers, Bept. Dept. Conservator of 
For., Andaman Islands. ; Ind. For., 1905, xxxi., 611-7; also Todd, 1906, xxxii., 

581-7.] 

P. indicus, WiUd. ; FI. Br. Ind., ii., 238 (in part). A deciduous tree believed 
to be indigenous in the Malay Peninsula and Archipelago ; cultivated in Moul- 
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mein, Aiulierst and Tavoy. This is the species hitherto supposed to be the 
source or a source of the wood known generally as padouh of Burma, and with 
which the previous species, if*, aaihergioia.es, was, till Praia studied these trees, 
commonly confused. The circumstances that led up to this are fully discussed 
by him {Ind. For., l.c. 6). It seems certain that the name padouk is not applied 
to jp. imUcus, and possibly that jp. inaieas is not an indigenous species anywhere 
in Burma. [Cf. GreshoS, in Nutt. Ind. PI., in Kolon. Mus., Amsterdam, Extra 
Bull, 1896, 107.] 

P. macrocarpus, Kurz. Burma padouk or simply padouk. A deciduous tree 
of the ewflr and upper mixed forests of Burma ,• Shan, Chin and Karen hills of 
Upper Burma, Pegu and Martaban. According to Praia, this species alone is 
entitled to the name Burma padouk. Gamble states that the wood is harder and 
heavier than that of x*. aaihergioides, but, though a fine handsome wood, is 
probably not xosed outside Burma. 

P. Matsupium,' Ao;f6 . ; Hooper, in Agri. Ledg., 1901, No. 11. The Indian Kino 
Tree, Mja, hijasal, piasdl, hitun, murga, pedei, radat bera, dhorheula, hihla, 
hum, houne, dsan, vengai, pedegu, peddagi, henga, karinthagara, etc, ; the gum = 
Mrd~dokhi, ndi-kd-dammul-akhvain, kdnddmiruga-mirattam, vennap pasha, etc. 
A large deciduous tree of Central and South India and Ceylon, extending 
northwards as far as the hills of Bihar, Binda and the Kumaon Terai. 

This species yields the gum-kino of European Materia Medica. To E. M. Holmes 
is duo the credit of having originated the modern interest taken in Indian kino. 
In a letter, September 23, 1895, he drew my attention to the high prices then 
ruling in Europe for the extract. He recommended that the Indian production 
should be investigated and an improved supply cautiously introduced. In con- 
sequence an inquiry was instituted all over India, and the information thus 
brought together was published by Hooper. The manufacture of kino from 
the juice of x*. Marsttpiunt is conducted in the district of North Malabar. 
The best season for collecting is the dry weather during February and March, 
when the trees are in blossom. The right to tap the trees is put up to auction. 
In other cases, the tapping is conducted by rangers imder the supervision 
of the district forest officers. The following is the method of collecting 
adopted a few years ago by Mr. J. G. F. Marshall, the District Forest Officer. 
A longitudinal cut is made with an axe or knife {macha katti) through the 
bark of the tree down to the cambium, about feet long, and side cuts 
are made to lead into tliis. A bamboo tube is then fixed at the bottom of 
the main incision to catch the juice. In about twenty-four hours the flow of 
gum ceases and the bamboo is taken down. When several of these bamb*oo 
tubes are nearly full, they are carried to headquarters and emptied into a large 
cauldron and boiled. During the boiling, the impurities which rise to the surface 
are skimmed off. When sufficiently concentrated it is exposed to the sun in 
shallow vessels till dry enough to crumble to pieces. It is then weighed and 
packed away in boxes. Another method, more recently adopted in North 
Malabar, is to dry the juice in shallow trays in the shade. The trays are arranged 
on tiers or shelves in a shelter constructed of bamboo, and the dust excluded by 
muslin-covered doors. The gum is poured into the trays in layers about one- 
eighth of an inch thick, and takes about seven or eight days to dry, producing 
a dark ruby kino of great purity, Marshall found the yield to be about 1|- lb. 
of juice per tree, equivalent to f lb. of the dried gum, ready for medicinal 
purposes. The yield of dry kino from the liquid exudation depends on the con- 
sistence at the time of collection, but is usually 50 per cent. E. White has recently 
pointed out that the peculiar insolubility of Malabar kino in alcoholic and aqueous 
solutions is due to the action of an enzyme. From this Hooper infers that 
commercial kino is improved by boiling before evaporation to dryness {Eept. 
Labor. Ind. Mus., 1903-4,31), 

In North Malabar alone, it is stated that about 2,000 pounds of jfcmo can be 
procured annually, at the price of 3 to 4 annas a pound, but there is scarcely any 
demand for the article in India except by the Medical Store Departments of Cal- 
cutta, Madras and Bombay. In addition to its medicinal use it is said that 
Tfcmo is also employed at a certain stage in the preparation of some wines. The 
drug collected in Malabar finds an outlet in the ports of Calicut and Tellieherry. 
The Native State of Travancore exports its produce through Cochin and AUeppy, 
while gum collected in South Kanara is despatched from Mangalore. Much 
of t\\e kino is kxiovm. ss, Cochin grain, probably because Cochin is the principal 
port of call. Gamble says “there is a considerable demand for kino gum 
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for export, mucli of it going to France." In 1897-8 the price for genuine 
“Cochin” grain was lOs. per lb.; in 1899 the price fell during the year 
from 10s. to 2s. per lb., and in 1900 it is said to have been sold at Is. per lb. 
In a report by Dunstan, of September 1905, the market price in London 
is stated to be 4d. per lb. Recently the drug has been examined with a 
view to discover its value as a tanning material, and a report (Kino as Tanning 
Mat., Imp. Inst. Rept., Sept. 13, 1905) was issued on the results obtained. 
Dunstan considers that kino would be quite suitable for use as a tanning material, 
on a commercial scale, provided it could be obtained at a sufficiently low cost to 
enable it to compete with other tanning materials. He regards a price of about 
2d. per lb. as the limit. Experiment seems to prove that the kino prepared by 
the method of merely drying the juice in the sim is the best for use as a tan. 

The bark is occasionally employed for Dyeikg. Sir Thomas Wardle foimd it to 
contain a brownish-red colouring matter, which produced reddish-fawn colours 
with tasar silk. In the territory of Goa it is also employed for its astringent 
properties. The leaves make an excellent Fodder, and are reported by Mollison 
to be specially valuable as a Manttbe. After teak and blackwood, the kino 
Wood is said to be the most important in South India, and to be in great demand 
for door and window frames, posts and beams, furniture, agricult'ural implements, 
cart and boat building, and has also been used for sleepers. It has a high reputa- 
tion in the manufacture of double-headed drums, being regarded as specially 
sonorous. {Of. Pharmacog. Ind., i., 464-7 ; Schaer-Strassburg, Drachenblut und 
Kino, Reprint from Proa. Oerm. Pharm. Soc., 1901 ; West African Kino, in Der 
Tropenpflanzer., June 1902, vi., 305-8 ; Imp. Inst. Tech. Bepts., 1903, 175-0.] 

P. santalinus, Unn., /, Red Sanders Tree, Red Sandal-wood, ruhhto-ohandan, 
undum, tilaparni, ranjana, ratdnjli, tdmbada, chandana, shen-shandanam, erra- 
gandhapu-chekka, gandham, rempugandha-cheke, sandaku, etc. A small tree of 
South India, chiefly in Cuddapah, North Arcot and the southern portion of the 
Karnul district. On a small area, near Kodilr, in Cuddapah, it has been very 
successfully cultivated (see p, 976). 

In former years the great use of the wood of this species was as a Dye, and 
large shipments were made annually from Madras to Europe, where itwas employed 
as a colouring agent in pharmacy, for dyeing leather and for staining wood. The 
demand, however, has now greatly declined, due probably to the increase in the 
use of artificial dyes. In India it is chiefly employed in marking idols and for 
staining the forehead in certain caste marldngs. The value of the wood as a dye 
is due to a red colouring principle, Santalin, soluble in alcohol and ether, but not 
in water. When dissolved in alcohol, it dyes cloth a beautiful salmon-pink. 

The Wood is highly prized for house posts, and in the Soxith Deccan is univer- 
sally employed for plough-poles and other agricultural implements. It is also 
in great demand for carved work, wood idols, boxes and picture frames. {Of. 
Garcia de Orta, 1563, OoU,, xlix. ; Pharmacog. Ind., i., 462-4 ; Hadi, Monog. 
Dyes and Dyeing in XJ. Prov., 1896, 81 ; Holder, Monog. Dyes and Dyeing in 
Madras, 1896, 4 ; Dutt, Mat. Med. Hind., 1900, 154 ; For. Admin. Repts. Madras ; 
Hanausek, Aftcro. Tech. Prod. (Winton and Barber, transl.), 1907, 252.] 

PUNIC A GRANATUM, lAnn. ; FI. Br. Ind., ii., 581 ; Gamble, 
Man. Ind. Timhs., 1902, 377 ; DutMe, FI. Upfer Gang. Plain, 1903, 364 ; 
Prain, Beng. Plants, 1903, i., 505 ; Cooke, FI. Pres. Bomb., 1903, i., 515 ; 
Lythraoe.®. The Pomegranate, andr-M-per, dhalim, madala, ddrd, 
jaman, dddam-nu-jhdda, mddalai, danimtna, mdtalan, thale, etc. A shrub 
or small tree wild in the Suliman Kange between 3,500 and 6,000 feet. 
Salt Kange and West Himalaya. 

In many parts of India and Burma it is cultivated for its fruit, which, how- 
ever, according to Firrainger, is not to be compared with that brought down 
annually by Afghan traders from Kabul. It is not particular as to soil, is said 
to succeed even in the driest, but does not thrive in very damp climates. To 
yield good fruit, it must be manured every year, preferably in December. Plants 
may be multiplied either by seed, by cuttings, or by layers. The best method is 
to raise seedlings and graft on them, when of sufficient height, from trees of a 
superior kind. It bears fruit principally during the cold season. Before the 
fruit is a quarter grown, it is frequently penetrated by a caterpillar which de- 
vours the interior and causes the remainder to rot. To prevent this, when still 

909 


Tanning 

Material. 


Dye. 


Fodder. 

Manure. 

Wood. 


Red 

Sanders 

Wood. 


Dye. 


Caste Markings. 


Timber. 

Idols. 


D.E.P., 
vi., pt. i., 
868-72. 
Pome- 
granate. 


Fruit. 


Propagation. 



PYRUS 

MAL.US 


Qualities. 


Medicine. 

Dye and Tan. 

Wood. 


D.E.P., 
vi., pt. i., 
373-7. 


D.E.P., 
ili., 449. 
Pear. 

in-opagation. 


Pruit. 


Timber. 


D.E.P., 
iii., 450. 
Apple. 


Propagation. 



Plantations. 


THE APPLE 

small, it should have the calyx cut cleaji off and then be tied up loosely in a 
piece of linen cloth. When ripe it is about as large as a full-sized apple, with a 
hard rind of a brownish-red colour. The quality varies in different localities. In 
the Lower Provinces and Bengal it is inferior to that of the North-West and 
hilly regions. By the Natives, a cooling sherbet is made of the pulp, and from 
remote times it has been valued for its MBDiciNAL properties. 

- In various parts of India the flowers are used as a red Dye, while the as- 
tringent rind of the fruit and the bark are valuable Tanning materials. The 
Wood is not used for any purpose, but according to Gamble might be substituted 
for boxwood. {Of. Merian, Insect. Surinam, 1705, tt, 9 and 49 ; Pharmacog. 
Ind., 1891, ii„ 44 ; Cameron, For. Frees of Mysore and Coorg, 1894, 150-1 ; 
Monographs, Dyes and Dyeing: — Duncan, Assam, 1896, 42; Hadi, 17. Prov., 
1896, 80 ; Fawcett, Bomb. Pres., 1896, 34 ; Russell, Cent. Prov., 1896, 14-5 ; 
Agri. Ladg., 1902, No. 1, 43-4; Woodrow, Gard. in Ind., 1903, 319-20 ; Firminger, 
Man. Gard. Ind., 1904, 234-5.] 

PYRUS, TAnn, ; FI Br. Ind., ii., 372-80 ; Gamble, Man. Ind. Timhs., 
1902, 321-4 ; Rosace.®. A genus of moderate-sized trees, occurring in 
tbe Himalaya, Kbasia bills and Burma. Several bear edible fruits, of 
which the best known are the apple and the pear. In this place may be 
mentioned the closely allied plant Cjjdonia vulgaris^ Pers, — the quince 
or 6i7ii — a small tree cultivated in the Western Himalaya. 

P. communis, Um. The Common Pear, nashpdti, nak, kishta, hahira, tang, 
amrM, charkeint, li, etc. A small tree blieved to be wild in Kashmir, cultivated 
throughout the Himalaya, on the Nilgiris, at Bangalore and elsewhere in South 
India. 

The pear-tree thrives well in most parts of India, and is easily propagated by 
layering or grafting. The latter operation should be performed in February or 
March. Cuttings will also strike root if put down in February during the rains. 
The fruit ripens about August or September ; as a rule, the tree does not come 
into bearing before it is ten years old. A full account of the method of cul- 
tivation on the hills is given by a writer in Indian Gardening (Feb.-March 
1899). The fruit of the ordinary hill-pear is generally hard and flavourless, and, 
though eaten by Natives, is little used by Europeans except for cooking pur- 
poses. In Kangra and the lower inner ranges of the Himalaya, pears from 
imported European stocks are grown to great perfection, and the produce is 
exported to the hill stations and the plains. In Europe the Wood is prized 
for engraving and turning, but especially for drawing implements, such as 
set-squares, etc. {Of. Bentham, Rev. of Targioni-Tozzetti, in Journ. Hort, Soo,, 
1865, ix., 158; Sraythies, ia. Agri. Ledg„ 1894, No. 15, 6, 34-47; Coldstream, 
Rept. on Fruit GuU. in Simla Diet, and Kullu, 1894, 7, 14; Woodrow, Oard. 
in Ind., 1903, 308 ; Firminger, Man. Gard. Ind., 1904, 249-50.] 

P. Malus, Linn. The Apple, seb, kushd, aher, taunt, aim, ching, li, pdlu, manra, 
sevu, etc. A moderate-sized tree indigenous in Eastern Europe and possibly 
also in the Western Himalaya, between 5,000 and 9,000 feet ; largely cultivated 
in the Himalaya, the Panjab, Sind, North-West Provinces, Central India and 
the Deccan. Stein discovered apple-wood {alma) used in the house-construction 
of ancient Khotan (see the remark regarding the Apricot, p. 906). 

In India, apple-trees are propagated by layering and grafting on the common 
country, or long acclimatised stock. Firrninger, quoting General Jenkins, states 
that cuttings may be planted in January and February near water and also 
during the rains. When they shoot strongly they should be planted out and 
cut down to two or three buds, and of these the strongest shoot only should be 
allowed to ^ow. This should be trained straight up to a height of about three 
feet. Grafting takes place in March. A gravelly soil is most suitable. The best 
fruit is produced in the Kangra Valley, whence it is exported in quantities to 
Simla and the plains of India. The traffic from Kashmir to Rawalpindi and the • 
PanJab generally has become a large and important one. Government orchards 
have been established in Kumaon, where apples of choice English sorts are 
successfully grown. The Municipality of Simla has also made an effort to utilise 
as an orchard the tract of hills reserved as the catchment area in water supply, 
Sly {Agri. Journ. Ind., 1907, ii., pt, i., 70-3) reviews the available information 
regarding the apple cultivation of the hills of India, In Afghanistan, he tells us, 
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the apple is raised from seed and is not grafted. Baber {Memoires (Leyden & 

Erskine, transL), 281) mentions the apples of Kabul. In the Shan States 
(Burma) the apple is grafted on to xtoeynin inaiea. [O/. Bentham, kc. 159; 

Symthies, in .4yn. Ledg., l.o. 3-5, 45, 38-41 ; Fruit Oult. on the Hills, in Ind. 

Hard., Dec. 1, 1898, to Feb. 16, 1899; Woodrow, l.c. 306-7; Firminger, l.c. 247-9.] 


Q 

QUERCUS, Linn. ; FI. Br. Ind., v., 600-19 ; Gamble, Man. Ind. D.E.P., 
Timhs., 1902, 671 ; Prain, Beng. Plants, 1903, ii., 986-7 ; Brandis, Ind. 

Trees, 624-33 ; CuPULiFEEiE, A large genus of important forest trees 
attaining their greatest Indian development in the Eastern Himalaya, Oaks, 
the Khasia hills and Manipur. Thirty-one species occxir in India and 
Burma. 

Q. dilatata, Undl. The Green Oak of the Himalaya, moru, tilangaa, kilonj, Green Oak. 
ramshing, kali ring, chora, parungd, ban, harsh zaih, etc. A large, nearly de- 
ciduous tree of the inner Himalaya, extending westward to Afghanistan and the 
Safedkoh, eastward to Nepal, usually at 7,000 to 9,000 feet. 

According to Brandis, the wood is durable, and used for building, agricultural Wood 
implements, axe-handles and jampan poles. Gamble states that in the Tons 
Valley Sleeper Works it is the best wood for making the runners of the sledges 
used in the extraction of the deodar timber. In the Simla district it is exten- 
sively used iir the manufacture of charcoal. The leaves and shoots are also Charcoal, 
regularly lopped for fodder, and the bark has been tried for tanning, \Gf, 

Hooper^ in Agri. Ledg., 1902, No. 1, 65.] 

Q. Incana, Roxb. The Grey Oak, banj, sila, supari, rin, vari, mard, karshu. Grey Oak. 
shindar, serei, daghdnbdn, etc. A large evergreen tree of the Himalaya from the 
Indus to Nepal at 2,000 to 8,000 feet ; also the Shan hills, Burma. 

According to Gamble, this is perhaps the best known of Indian oaks, and is 
one of the most common trees near the hill stations of Simla, Mussourie, Naini 
T6.1, etc, The wood is little used for timber as it warps and splits badly, and is Wood, 
rarely straight, but it is occasionally employed in building and for agricultural 
implements. Its chief use is as fuel, both as firewood and charcoal. The bark Charcoal, 
yields a reddish-fawn colouring matter and is employed ’for tanning purposes. Tanning. 

In 1894 Prof. Trimble examined the barks of various Indian oaks and found 
this one contained by far the largest quantity of tannin, viz., in the dry bark, 

23'36 per cent. [Of. Agri. Ledg., l.o. 55.] 

Q. lamellosa, Smith. The ahalsM, pharat-singhali, budgrat, hdh. A very large 
evergreen tree of the Eastern Himalaya from Nepal to the Daphla hills at 
5,000 to 9,000 feet ; Manipur at 7,000 to 8,000 feet. Is said to he the finest and 
most important tree of the Darjeeling forests, reaching occasionally 100 to 120 Wood, 
feet in height. The timber is durable, if not much exposed to wet, and is used 
for posts and beams in the construction of houses and bridges, for doorposts, 
window-frames and rafters. It is also an excellent fuel. In Darjeeling the bark 
is used for tanning, [Cf. Agri. Ledg., l.c, 55.'\ 

Q. lusitanica, la/n. Q. infectoria, Oliver. The Gall or Dyer’s Oak, no- Oak Galls. 
juphul, vtiazu, mdyd, maohakai, pyintagar-rethi, etc. A middle-sized tree or shrub, 
native of Greece, Asia Minor and Syria, extending to Persia, whence the galls 
are imported into India. These are excrescences caused by an insect puncturing 
the twigs and depositing its ova. They are extensively used both as a dye Bye and 
and medicine. In dyeing they are boiled in water till about three-fourths of the Medicine, 
water is evaporated, and the cloth is then dipped in the decoction. Medicinally 
they are used either in the form of a powder or as an ointment. [Cf. Pharmacog. 

Ind., 1893, iii., 360-4 ; Hadi, Monog. Dyes and Dyeing, U. Prov., 1896, 83.] 

Q, semecarpifolia, Smith. Common Brown Oak of the Himalaya, gheai, karahu. Brown 
khareu, bar char, jangal ka parungi. kreu, sauj, etc, A large evergreen tree of the Oak. 
inner Himalaya extending westward to the Safedkoh and Afghanistan, eastward 
to Bhutan and tho hills of Manipur, usually at 8,000 to 12,000 feet. 

According to Gamble, the timber of this species is not in great demand, but Wood, 
is'^of good quality, strong and durable. It is an excellent firewood and yields 
charcoal of the best description. The leaves arid young shoots are plucked for Charcoal. 
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fodder and employed for litter. In spring the monkeys often do much injury to 
the tree by tearing down the topmost branches to get at the young shoots. The 
leaves have also been found suitable for feeding the Chinese silkworm (Anthersea 
pernyi, see p. 1005). \Cf. Bev, For, Admin. Brit. Jnd., 1897-8, 63.] A supply 
of living cocoons was procured in 1898 and distributed partly to Darjeeling and 
partly to Chalirata. Those sent to Darjeeling failed, but some 6,000 larv® were 
hatched from the supply sent to Chakrata. They were fed at first on the 6dw 
oak, but did not flourish and were removed to Deoban, at an elevation of 
8,000 feet, and finally fed on the karshu oak, on which they were much more 
successful. The bark yields tan, but in much smaller quantities than that of 
ff. Uierniu. [Of. Ind. For., 1894, 452-3 ; 1895, xxi., 149-51, 264-5.] 
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RAPHANUS SATIVUS, i?’Z. Br. M., i., 166 ; Prain, 

Beng. Plants, i., 1903, 223 ; Duthie and Fuller, Field and Garden Crops, 
pt.iii., 14 ; Duthie, PI. Upper Gang. Plain, 1903, i., 48 ; Cruciperas. Tlie, 
Radish, tnuli, muro, mula sinhi, tara mira, mungra, nmguni-gadde, mullangi, 
hili, lohah, etc. An annual herb, cultivated throughout the plains of India 
aii,d in the Himalaya up to 10,000 feet. The Rat-tailed Radish (JB.. 
ccmdatus, Linn.), is commonly cultivated in Western India and the 
Panjab. 

According to Roy (Crops of Beng., 1906, 142-3), high and well-drained sandy 
loam is invariably chosen for radish cultivation. All through the rainy season 
and after, the land is frequently ploughed and thoroughly pulverised . in pre- 
paration for this root crop. The seed is sown from the middle of August to the 
middle of November, 1 seer per acre, and the field is immediately harrowed. 
Cow-dimg manure at the rate of 50 maunds per acre is applied directly after 
sowing. The crop is weeded and irrigated at intervals, and a month after sowing 
is ready for harvest. In many parts of the country it grows larger than an average; 
good-sized carrot, and is eaten more as a vegetable than as a flavouring ingredient 
in salad. There are, in fact, several distinct cultivated races, the radish most 
common in Bengal being a long tapering root of a purplish rather than a scarlet 
tint. Roxburgh’s description is admirable. “ The root,” he says, “ grows to the 
size of a man’s leg, or more, and is only half immersed in the soil.” Duthie and 
Fuller allude to its value as a famine food, a crop being rapidly obtained on 
the climatic conditions proving favourable. The root is eaten both raw and 
boiled, and is occasionally pickled. 

The radish is cultivated not only for the root, but also for the young seed- 
pods and the leaves, all of which are eaten. The unripe pods (especially of the 
rat-tailed radish) are boiled and eaten with gM or cooked in curries, and are 
also sometimes pickled. Both roots and seeds yield on distillation with water 
a small amoimt of a colourless sulphuraceous Oil heavier than water. This 
is used medicinally. A special form is in fact cultivated in Sylhet on account of 
the sweet oil obtained from its seeds (see Daucus, p. 491). \Of. Bentham, Rev. of 
Targioni-Tozzetti, Journ. Hort. Soc., 1855, ix., 146; Pharmacog. Ind., i., 129 ; 
Basu, Agri, Lohardaga, 1890, pt. i», 77 ; Banerjei, Agri. Cuttack, 1893, 114-5; 
Dunstan, in Agri. Ledg., 1899, No. 12, 137, 144, 150; Gildemeister and Hofimann, 
Volatile Oils, 1900, 417-8 ; Woodrow, Card, in Ind., 1903, 161-2; Firminger, 
Man. Card. Ind., 1904, 189-90; Joret, Les PI. dans L'Antiq., etc., 1904, ii., 265.] 

RHEUM EMODI, Jf'^aU. ; PI. Br. Ind., v., 56 ; PoLYGONACEiE.. 
The Rhubarb, Eindi-revand cMni, dolu, padam-chal, chuJcri, archu, chuiidl, 
Mabium, parnhash, dtsu, ndttu-manjat-chinah'kishangu, QtG, 

Found wild in the sub-alpine Himalaya of Nepal and Sikkim at altitudes 
of 11,000 to 12,000 feet, and is usually considered to be the source of the so- 
called Himalayan Rhubarb. Commercial rhubarb, known as Chinese and East 
Indian, is said to be obtained fromJK- officinale andJK. paitnatum, which grow 
in South-East Tibet and North-West China. [C7/. Prjevalski, Mongolia, 1876, 
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ii., 81-6, and note to same by Sir H. Yule, 291-8.] Both Garcia de Orta and Lin- 

schoten state that rhubarb is brought from China (Tartary) through Persia and 

thence to India, The officinal part of the plant is the decorticated and dried root 

or root-stock. Himalayan rhubarb is usually stated to be of little commercial 

importance, and the rhubarb sold in the baz^s of the plains is ordinarily affirmed Sold in the 

to be of an inferior ^ade to the Chinese drug, and still more to that imported 

from London. Considerable quantities are, however, annually conveyed to the 

plains from the Kangra district of the Panjab. An inquiry in 1894 revealed the 

fact that the exports from that valley came to about 1,000 maunds a year. Exports from 

Further, it was stated to be largely used in the fabrication of certain external Kangra. ,, 

applications {Pres. Add. Med. Congress, Calc., 7). It is remarked in the Phar- 

macopceia of India that were the Hhnalayan rhubarb cultivated with due care, 

there is reason to believe a drug equal to the Chinese or Turkey rhubarb might 

be obtained. \Cf. Paulus Mgineta, (Adams, transl. and Comment.), iii., 316 ; 

app., 478-80 ; Mesua (ed. Marinus), 1562, 50 ; Garcia de Orta, 1563, Coll., 

xlviii. ; Linschoten, Voy. E. Ind., 1598 (ed. Hakl. Soc.), ii., 101-2 ; Boyni, 

FI. Sin., 1656, S ; Du Halde, Hist. China (Engl, transl.), 1736, i., t. 17 ; Turner, 

Emh. to Tibet, 1800, 394 ; Milburn, Or. Comm., 1813, ii., 516-7 ; Pharrnacog. 

Ind., iii., 152-7 ; Henry, Econ. Bot. China, 1893, 32-3; Ind. Mus. Ann. Rept., 

1894-5, 31; Hesse, in Agri. Ledg., 1896, No. 29, 289, etc. ; Kept. Cent. Indig. 

Drugs Comm., 1901, i., 144.] 

RHIZOPHORA MUCRONATA, ; FI. Br. Ind., ii., D.E.P., 

435 ; Gamble, Man. Ind. Timhs., 1902, 332-3 ; Prain, Beng. Plants, i., 475 ; 
Rhizophorejb. The Mangrove, hhamo, hhora, rdi, Jcunro, upu-poma, hyu , ~ ‘ 
hahan, etc. A small evergreen tree of the muddy shores and tidal creeks angrove. 
of India, Burma and the Andaman Islands. 

The Bark is exported from Mergui to Rangoon, and a considerable trade is Bark, 
also done in it from the Perak coast. It yields a Dye and Tak. Samples of Dye and Tan. 
bark of m. mncronata were sent to the Imperial Institute in 1899 {Itnp. 

Inst. Tech. Repta., 1903, 186-90), and were foimd to vary greatly in yield of 
tannin, one sample giving over 27 per cent., while another gave only 4 per cent. 

An extract, prepared presumably from the former sample, contained 76 per cent, 
tannin. In the Report of Forest Administration in Burma (1904-5, 19), mention 
is made of the establishment of a tannin factory in accordance with a system Taunln 
recommended by Dunstan. So far the extract thus prepared sold at less than T'actory. 
it cost. For dyeing cotton, an extract wds declared superior to that of other 
mangroves, but much inferior to the best qualities of cuteli. The fruit is said 
to be sweet and edible, and a light wine is made from the juice. From the aerial 
roots, salt is occasionally extracted. The wood is reported to be good but rarely iimbeiv 
made use of. \Cf. Ind. For., 1897, xxiii., 413; Hooper, in Agri, Ledg., 1902, 

No. 1, 35-6 ; Grass, Berichie iiber Land-und Forstwirtschaft in Deutsch Ost Afrika, 

1904, ii., 178-9, 182-5 ; Bull. Imp. Inst., 1906, iii.. No. 4, 345-52.] 

RHUS, Linn, f FI. Br. Ind., ii., 9-12; Gamble, Man. Ind, Timhs., D.E.P., 
1902, 207-10 ; Brandis, Ind. Trees, 1906, 196-9 ; ANACARDiACEiE. A ^Qg^gQ 2 * 
genus of trees or shrubs, indigenous chiefly to the warmer temperate 
regions of both hemispheres. All are highly astringent and used as tans. 

Some twelve species are natives of India and Burma. 

R, Coriaria, Unn. The Sumach Tree of Europe, tatrah, mutchli, sumok, European 
etc. A small tree, wild in the Canaries, Madeira, the Mediterranean region, Sumach, 
eastward to Afghanistan; often extensively cultivated. Inzenga {Ann. di 
Agri. Sic., efc., Palermo, 1852) wrote an interesting paper on the cultiva- 
tion of this plant (translated into Engh^ by Sir H. Yule, in Edinb, Bot. Soc. 

Trans., 1867-8, ix., 341-56). 

The leaves contain a colouring mattcEr, together with the twigs are largely Tanning, 
used in Europe for TAinsriKG, ' They are also imported into India, usually from 
Sicily, for use in the large Eurdpean taunerfes. Morocco leather is tanned with Morocco 
this material, and it is usually held to be one of the best tans for leathers intended 
for xise in bookbinding. In the 'Kew J5MWe**^‘(1896, 293-6) an account of' the 
manufacture of' and trade in Sicilian -given. The leaves ripen about 
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August, when 'the plant is cut down, spread on the field to dry, and the leaves 
stripped off and conveyed to the mills. Here the leaves are separated from all 
foreign admixtures and are then ground to powder. This powder is again sub- 
jected to a purifying process, , after which it is ready for exportation and use 
as a tanning material. The real sumach is locally Icnown as “ strong,” in con- 
tradistinction to a similar plant known as “ sommacco femminello,'’'’ the leaves of 
which are smaller and of less strength than those of the former, in the adultera- 
tion of which they are largely used. \Cf. Journ. Soc. Ghem, Indust,, 1902, xxi., 
1207 ; Priestman, Micro. Exam, of Sumach Adulterants, in Journ. Soc. Ghem. 
Indust., 1905, xxiv., 231-3; Hanausek, Micro. Tech. Trod. (Winton and Barber, 
transL), 1907, 300.] 

R. Cotinus, Litui. The Elm-leaved Sumach, tunga, chanidt, ami, pddn, 
bauru, largd, manu, darengri, erandi, etc. A shrub or small tree of the Suliman 
Range and Western Himalaya to Kimiaon, ascending to 6,000 feet. Throughout 
the area of its indigenous habitat, leaves, bark and wood are all used in Dyeing 
and Tanning, but ivhether they could be utilised on a commercial scale for this 
purpose is doubtful. Gamble states that the Wood is employed in South Europe 
for inlaid work and makes pretty carvings, picture-frames, etc. In the Himalaya, 
baskets are made of the twigs. [Of. Henry, Econ. Bot. Ghina, 1893, 42 ; Britton 
and Brown, Illust. PI. Northern United States and Ganada, 1897, ii., 389 ; Hooper, 
in Agri. Ledg., 1902, No. 1, 21 ; Hanausek, l.c. 246-50.] 

R. sucee'danea, Um, The Wild Varnish Tree, arkoJ, laJchar, shush, tatri, 
raniwalai, serhnyok, dingkain, arkhar, chokld, hala, etc. The galls are known as 
kakax-singi {kakar = the barking deer and singhi or singi — horns), but the true 
galls of that name appear to be those of JPistticia uuinjai:. A small deciduous 
tree of the Himalaya, from Jhelum to Assam, at 2,000 to 8,000 feet. 

Kaernpfer calls this the Wild Varnish Tree, and says that in Japan the stem 
of this, as well as of Mi. vernieifera, is incised and the exudation collected for the 
manufacture of the varnish used in Japanese lacquer- work. In Japan the 
fruits are crushed, boiled, mixed with the fruit of another tree (said to be MeUn 
.i.teetiarueh), and pressed while hot, A wax is thus produced which is made 
into candles and sometimes sent to Europe under the name of “Japan Wax.” 
The liorn-like galls caused by insects on the branches and young shoots are sold 
as a substitute for those of iHstadn and are used medicinally. [Of. Lawrence, 
Talley of Kashmir, 1895, 76; The Bower Manuscript (Hoernle, transh), 1893-7, 
25, 98 ; Dutt, Mat. Med. Hind., 1900, 140.] 

R. vernieifera, DC. This is the species which yields the famous Japanese 
Varnish. It gi’ows all over the main island of Japan, and also in Kinshin and 
Shikoku, but it is from Tokio northwards that it chiefly flourishes. Efforts have 
been made to cultivate it in India, but without much success. The trees are 
propagated either by seed sown in January or February, or by cuttings from the 
roots of vigorous young plants. The juice, from which the varnish is obtained, 
is collected by making incisions on the stem, the punctures being repeated 
every fourth day at successively higher parts. The juice which oozes out is 
scraped off with a flat iron tool. When the tree has been tapped to its top- 
most branches, it is felled and cut into lengths, which are tied into faggots 
and steeped in water for ten to twenty days, after which the bark is pierced 
and lacquer collected in the same way as "from the living stem. The juice 
thus collected is a tenacious fluid of a grey-brown colour. It is allowed to 
stand and settle, a skin forms over the surface, the hotter qualities rise to the top 
and the impurities sink. By stirring in the open air, the lacquer dries, absorbs 
oxygen and gains a brilliant black colour. The articles lacquered are invariably 
of wood. The varnish is spread in coats of increasing fineness, the surface being 
repeatedly ground down with hard charcoal and polished with the ashes of deer’s 
horn, and relacquered again and again. The pattern, says Dr. Dresser [Edinh. 
JReview), is sketched on fibrous elastic paper, which is warmed and fitted to the 
surface to be decorated, when the pressure of the hand is enough to transfer the 
pattern. If the pattern is to be in gold, the outline is then followed by a fine hair 
pencil dipped in lacquer, which acts as a size. When this has so far dried as to bo 
sticky, gold-dust is shaken on it from a spoon. From Rein’s detailed account, 
it would appear direct painting of • the patterns is also practised for the higher 
class works, [Cf. Bein, Induat. of Japan, 1889, 338-78; Quin, Lacq. Indust, 
of Japan, in Trop. Agrist., Dec. 1882, ii., 514-7 ; Hemy, Econ. Bot. Ghina, 
41 ; Ernest Hart, Canton Lect,, May 27, 1895, hx Journ. Soc. Arts, Sept. 13, 1896, 
875-6 ; Joiirn. Soc. Arts., Sept. 11, 1896, 808-9 ; Thorpe, Diet, Appl. Chern., ii., 
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1.899, 374; Kew, 1904, 7-9 ; 1906, 138 ; Hosie, Bept, on Prov. SaiCcKuan, 

1904, 29 ; lllust. Acc. of Tree an,d Lacquer in Indo-CMne, Bull. Econ. L" Tndo-Ghine, 

1905, viii., 600; Tschirch, Die Harze und die Harzbehdlter, 1906, ii., 851-85.3 

RICIKUS COMMUNIS, Linn.; FI. Br. Ini., v., 457 ; Euphok- 
BIACE.P:, The Castor-oil Plaiit, Palma Ghristi, Ricin de Palma Christi, 
arand, erancl, rand, bkermda, bindi, eri, areta, over, rak-lop, anrar, gaba or 
jara, grundi, nerinda, rendi, harnauli, bazanjir, Tierdn, ind, rimd, amanakkam, 
hottei, amadan, amdi, Jiaralu, Jcesu, hyetsu, etc. These vernacular names 
are mostly derived from the Sanskrit eranda and rmuka, with the 
alternative mtari { — anti-rheumatic). The Arabic khirva, the Persian 
beddnjir, the ancient Greek kiki and the kroton (Herodotus, ii., ch. 94) 
have had little, if any, influence on the origin of the existing Indian 
vernacular names. The name Palma Christi is used by Holland in his 
translation of Pliny (Nat. Hist., 1601, 433). 

A native of the tropics, where it exists as a perennial bush or small Habitat, 
tree. Is in warm temperate tracts an annual and ascends the Indian 
hills to altitudes of 6,000 feet. Its cultivation seems also restricted by 
excessive moisture, the plant becoming again an annual (within the 
tropics), thus allowing of cultivation in the drier months. Rainfall Eainfau. 
after sowing, however, seems essential to liberal germination. It prefers 
well-drained loams, hence loose sandy or heavy clay soils are alike un- Son, 
suitable. It is an exhausting crop, especially on the soil resources of 
nitrogen. Is exclusively propagated by seed, and in India, when grown Propagation, 
as a pure field crop, is generally regarded as precarious, owing to 
its liability to being completely devoured by caterpillars. Alackenzie 
{Eri Bilk-worm, Gachar Exper., 1889, in D.E.P., vi., pt. hi., 166) 
mentions a case where 30 acres were completely defoliated by 
caterpillars. 

History. — Cultivated throughout India and naturalised here and there near History, 
habitations, distributed throughout the tropics generally, but probably in- 
digenous to Africa. It is not, however, uncommon to discover it in the scrubby 
jungles of the outer Himalaya. Duthie speaks of it as naturalised in Merwara ; 
it has been reported as wild and never cultivated in Upper Burma and univer- 
sally self-sown in Assam — that is to say, in the gardens and waste lands, where 
its leaves are used to feed an undoubted indigenous silkworm. Taylor (Topog. 
and Stat. Dacca, 1840, 59) speaks of castor as foxuid in the unoiiltivated parts Early IndUm 
of the district. In the Susruta A’yurveda, references to the plant are made Beferences. 
in such terms as to preclude the possibility of the passage in question denoting 
an imported drug. Two varieties, a red and a white, are described, thus showing 
personal acquaintance with the plant. Its oldest Sanslrrit name, eranda, has 
passed into the most diverse languages and dialects of India (Putt, Mat. Med. 

Hind., imo, 2U). 

Dioscorides tells us that it was called kroton from the resemblance of the 
seed to the dog-tick, and it is significant that both the plant and the tick bear 
the name Rieinds in Latin (Pliny, Hist. Nat., xi., 34 ; xv., 7). Galen, Paulus m-ab Writoffl 
AUginela, Mesua, etc., mention the purgative property of the oil. Avicenna, 

Phases and other Arab urriters add that it is a good application for cutaneous 
diseases and in rheumatism. But it would almost seem as if the Arabs had made 
acquaintance with the plant from India, since they call itsimsim-el-hindi (Sesamum 
of India), and, as pointed out by the authors of the Pharmacographia Indiea 
(iii., 302), the properties assigned to the plant by the Arabs are those attributed 
to it by the Sanskrit authors. Pliny, moreover, speaks of the plant as not so 
very long ago introduced into Egypt. 

Eew of the early European travellers in India, however, make any reference to the European _ 
plant. Garcia de Orta and Linschoten are silent. Alton {Hort, Kew, 1 7 8 9, iii. , 3 77 ) payeilers in 
mentions that it was cultivated in England in the time of Turner, 1502. Bheede 
speaks of castor as cultivated in Malabar, especially in sandy situations. Loureiro 
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THE CASTOE-OIL PLANT 

refers to it as both cultivated and imcultivated in Cochin-China, while Rinnphius 
siiya it grows in Java, being raised in large fields which thus afford much oil. 
It" would appear that the medicinal oil of the West Indies was imported into 
India for fully half a century prior to any mention of the Indian-grown oil-seed 
or oil being recorded as exported. In 1761 Lewis spoke of the Palma Christi 
seeds being rarely foimd in the English drug-shops and the oil scarcely laiown. 
In 1764 Peter Oanvane, a phs^-sieian in the West Indies, published a, Dissertation 
0)1 the Oleum. Palmce Christi, etc., giving Oleum Ricini, in which he strongly 
recommended its use as a gentle purgative. It was shortly after 1788 admitted 
into the London Pharmacopoeia. Woodville {Med. BoL, 1790 (ed. 1832), iii.. 
624-8) speaks of the oil as having lately come into frequent use. It was at 
the time obtained from Jamaica. In 1804 India imported 20,207 lb. of the 
oil, and as late as 1808 took 3,.503 lb. Gradually, however, it seems to have been 
discovered that India itself produced the medicinal oil, and the exports in 1813 
were valued at £610, and in 1819 at £7,102. Fifty years later, the exports of 
the oil had expanded from 2,000 to 100,000 gallons. No mention is made of the 
traffic in the seed, but it is thus evident that the European demand for this oil-seed 
and oil from India is quite modern. [C/. Joret, Lcs PI, dans L’Antiq., etc., 
1904, ii., 270.] 

CULTIVATION. 

VARIETIES AND CULTIVATED Botanical writers alhido to the 

multiplicity of forms that exist as proof of the antiquitj" of cultivation, Mliller 
(in De Candolle, Prod., xv., pt. ii., 1016-21) fonns sixteen varieties or rather 
cultivated states that merge from the one to the other, but which are often 
agricultural forms of considerable value. Roughly, these have been grouped by 
inost writers under two great types — (a) a tall bush or small tree of peremiial 
growth, usually planted as a hedge or in lines tlirough the fields where it affords 
desirable shade to other and more valuable crops. This gives a large seed with 
an abundance of inferior oil. {b) The other, an annual plant sometimes grown 
as a pure crop, though more frequently in mixed cultivation. It gives a small 
seed, the better qualities of which by an expensive and more careful process of 
expression afford the superior qualities of the oil of commerce, some of the finer 
grades of which constiffite the medicinal oil of European pharmacy. The 
former, from its being extensively used in India for illuminating purposes, is 
often called “ Lamp Oil,” but it also finds a place as a valued lubricant. 

Frequent mention is made, by writers on this subject, of a third important 
grade, namely a castor which by special selection has come to yield a seed that 
contains no poisonous principle, the oil of which is edible. Smith {Contr. Mat. 
Med. China, 1871, 65), for example, says that a “ species or variety of mdutiK 
is said to have smooth fruit and to be innocuous.” In Ahmadabad I collected 
(in a garden) a perfectly smooth-fruited form, the leaves of which were suffused 
with a white farina that gave them a remarkable glaucous appearance. I was 
told the oil of that plant could be used in cookery. 

Beagal. — Mukerji {Handbook Ind. Agri., 1901, 276-86) says that cultivation 
is chiefly in the Patna and Bhagalpur Division. There are three forms gi'own— 
a small, a medium, and a large-sized plant. The first and last are sown in May 
to July and grown with some hhadoi crop- The seed is ripe in January and 
February. The winter variety is sown in September and gathered in Mareh- 
April. This yields a larger proportion of oil than the hhadoi crop. On dearah 
lands the cost of cultivation is little and the yield large. Red soils situated at 
the foot of the hills are specially chosen, hut it is an exhausting crop, and should 
not be grown more frequently than once every five or six years, It is never 
irrigated, all the cultivation deemed necessary being a ploughing between the 
rows of plants to keep the weeds down. Picking usually takes place from the 
seventh to ninth month after sowing. When grown with other crops the yield of 
cleaned seed per acre is about 260 lb., and v6ien ^own by itself, 500 to 900 lb. 
It is generally held that the large-seeded varieties yield the best ordinary lubrica- 
ting and lighting oils, and that the small-seeded afford the finer grades, especially 
those used for medicinal purposes. [Gf. Banerjei, Agri. Cuttack, 1893, 88-9 ; 
Roy, Crops of Beng., 1 906, 84-6.] 

Assam. -—Basu, writing on the possibility of castor being grown in con- 
junction with indigo and tea, says that in the Assam valley it is never grown 
for its seed, but always for the leaf, which is used for feeding the eri silkworm 
(p. 1005). There are two' varieties of the plant (o) the era and (6) the Bengali era. 
The former is indigenous and the latter introduced — a taller and stouter plant, 
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Generally the crop is allowed to be self-sown, and is found in smalf patches in the 
gardens of those who rear the silkworm. The seed is allowed to .shed and run 
waste, but occasionally careful people collect and sell it. The plant is found 
everywhere in Assam, though much less abimdant in the Surma valley. It is 
also grown by certain of the hill tribes, such as the Garos, Mikirs, Kukis, chiefly 
also for rearing the silkworm. Hindus do not engage in the production of erf 
silk, and its traffic is mainly in the hands of the Kacharis and Meches in the north 
of the Kamrup, Goalpara and Darrang districts, and accordingly the plant is 
most prevalent in the tracts of covmtry occupied by them. But it is nowhere a 
regular field crop. No oil is extracted from it in Assam, In Tezpur and 
the Khasia and Jaintia hills, experiments were conducted, but the crops were 
destroyed by insects to which the plant is peculiarly prone, hence the opinion 
that when grown in large quantities it is a precarious crop {Physical and 
Political Geog., Assam, 37). 

United Provinces. — In tlie recent inquiry into castor as a possible 
supplementary crop with indigo, Mr. Moreland observed that he was un- 
able to say if it would pay, since a rahi crop is usually taken after indigo, 
and this could not he the case were the land occupied with castor. So 
far as known, it is never sown mixed with indigo. Moreover, indigo does 
not require nitrogenous manures, so that the cake would have no special 
value to the indigo planter. Subsequently (in 1903) Mr. Madi (Assistant 
Director of Agriculture) wrote a note which affords full particulars regard- 
ing the methods of cultivation, harvesting, extraction of oil, cost of culti- 
vation, and diseases. It would appear to be grown all over the provinces, 
on almost every kind of soil, though chiefly on rich loams. It is generally 
sown as a subordinate crop in the rainy season with hdjra, arhar, judr or 
cotton, and, at the beginning of the cold season,with gram, wheat and barley. 
It is not uncommon as a hedge to sugar-cane fields, being in that case sown 
in March or April. It is seldom raised alone to any extent, ' except 
perhaps in Allahabad, where the Tchadar lands, on the banks of the Jumna, 
are often devoted to it. Castor is also largely used as a first crop on newly 
laid out gardens, perha)ps to secure shade for young trees, for which 
purpose it is also occasionally grown by market gardeners. 

In the Jchaiif time a furrow is thrown up parallel to the sides of 
the field, and seed cast into this at a distance of every 3 feet. By the 
return course the seed is covered over. This system is carried throughout 
the field, the furrows being 6 to 10 feet apart, and when the sowing of 
castor is thus completed a higher ploughing is given over the entire field 
and the chief crop sown. Occasionally the castor is cultivated on the 
ridges that separate the water-beds, in irrigated land, and in that case, as 
also when sown as a hedge to fields, the seed is usually dibbled by hand. 

The crop ordinarily takes eight to twelve months to mature. The small - 
seeded varieties ripen earlier than the large. The crop sown in March dr 
April along with sugar-cane takes the full twelve months, while that sown 
after the rainy season is harvested in ten. The plants begin to produce 
ripe fruits in seven or eight months, and picldng thus commences about 
January axid continues till April. Mention is often made, in connection 
with Oudh, of the existence of a form with dark-brown seeds that is 
specially rich in oil. 

The fruits are collected and stacked in the corner of a house, and 
covered over wdth straw or doth. After six days the capsules soften and 
the shells decay. They are then exposed to the sun for two days and when 
well dried the shells split open, or if they do not open naturally they are 
beaten with a mallet until the shell separates from the seed. The fruits of 
the larger forms are buried in a pit excavated in the dung-heap, and the 
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mouth closed ill with straw. After a week the fruits are removed from 
the pit, and the shells separated from the seeds. In some parts of the 
country the hunches of fruits are for some time then exposed to the sun. 
Yield. A \ugorous plant jdelds as much as 8 to 10 seers of seeds in a season, 

hut those grown as hedges do not usually jdeld more than | to 2 seers a 
3 ^ear — the flowering being hindered by a deficiency of light and air. Usually 
the plants are cut down after yielding their crop, but when grown in 
Second Crop. gardens or near the homesteads they may afford a second or even a third 
ci'op in succeeding years, but in that case they are cut dowm each year to 
within turn feet of the ground, the result being that they throw out numer- 
ous branches and give a large crop, though with an inferior quality of seed. 
In the third year the crop is. poor both in quantity and quality. The 
Yrice. average yield for an acre is 8 to 12 maunds the first year and 12 to 18 

maimcls the second \vhen grown pure, or 4 to 6 maunds as a mixed crop. 
The produce sells at about Rs. 4 a maund. 

Stems. The strongest and largest stems are used as timber (rafters) for thatch- 

ing, and are also made into pokers for sugar-cane-boiling furnaces. The 
ciiiu-coui. dried stems and husks are used as fuel or converted into charcoal and 
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worked up in firew'orks. The green leaves are eaten by cattle with ap- 
parent relish, and are believed to increase the flow of milk in cows and 
buffaloes. The cost per acre of pure cultivation is Rs. 24-2-0. If the acre 
produces 10 maunds, sold at the low average of Rs. 3 a maund, and allow- 
ing Rs. 5 as the price of the stems, fuel, etc., obtained, the balance over cost 
of production would show a net profit of Rs. 10-14-0. 

Mr. , Hadi mentions several caterpillars which eat the leaves and young 
shoots ; an aphid which does much damage to the flowering shoots and 
young leaves ; white ants which do much harm— in fact the castor-oil 
plant is more subject to their depredations than is any other regular crop ; 
lastly, castor is much injured by frost. [Of. Duthie and Fuller, Field and 
Garden Crops, 1883. pt. ii., 38-9, t. 43; Maxwell-Lefroy, Mem. Dept. Agri. 
Ind., 1907, No. 2.] 

Central Provinces and Berar. — There are two varieties ordinarily growrn. — (a) 
large-seeded, raised as a rainy season crop ; (6) small-seeded, grown as a cold- 
season crop. Some few' years ago (1899-1900) an estimate was made of the area 
under both crops, and it was then found the total came to something like 67,843 
acres. It is included in official statistics under the heading of “ Other Oil Seeds,’” 
which in the Icharif season of 190,5 occupied 262,477 acres, and in the m6f 85,188 
acres. The districts of cliief production are Betul, Raipur and Bilaspur. The 
large-seeded plant usiialJy occupies waste or fallow patches in cultivated land. 
Any kind of soil suits it so long as it is well drained. The small-seeded variety 
is sown as ai'egvilar field crop in the month of September, about 16 to 20 lb. of 
seed being required to the acre. Sandy loams are preferred, and black cotton soil 
does not suit it. The seed is sown w'ith a drill plough. One weeding is con- 
sidered desirable when the plants are about 6 to 12 inches high. The crop i® 
harvested in March as the pods are found ripe enough. The outturn is about 
500 to 600 lb. per acre of cleaned seed. The seeds usually sell at 20 lb. per rupee. 
The oil is manufactured locally to but a small extent, to meet the demands as a 
lubricant for cart-wheels and preservative for leather. ]Qf. Note, 1901.] 

Panjab. — The plant is nowhere systematically raised as a crop in the Panjdb,, 
but exists (mostly self-sown) on embankments near canals, especially in Jhelum 
and Ourgaon. It is mentioned as abxmdant on the Jharsa and Raisina Bunds. 
The people pay no attention to it nor make any use of its seeds. Mr. I. H. Burkilf 
contrasts the castor-oil plant of Baroda with that of the Northern Panjab and 
Kangra, and adds that the latter is different from the ordinary form of the plant. 
The oil-rnill at Lahore manufactures approximately 30,000 cwt. of this oil a year,, 
the seeds being procured mainly from the United Provinces. An oil-mill has- 
recently been opened in Delhi, and a demand for the seed thus exists that may 
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lead to extended cultivation. The oil is largely used for lubricating cold ma- Uses of the Oil. 

chinery and. as an illuminant in railway carriages, hence most of the Railway 

Companies in India manufacture their own oil. It is supposed to give a clear 

light, to be highly economical since it burns slowly, gives little smoke, and does 

not generate heat sufficient to make it dangerous. Aitchison {Afghan. Delim. Afghan 

Comm., 1885 ; also JVoies on Products, etc., 1890, 175) says the plant is cultivated Production. 

along the banks of irrigation channels and margins of melon, cotton and tobacco 

fields, the seeds being collected to afford an illuminating oil. The seeds are 

crushed among cotton- wool, and the wool, saturated with oil, is subsequentljr, as 

required, made up in the form of tapers {maluk). 

Bombay and Sind . — In 1899-1900, 44,094 acres were sown and 25,265 Bombay, 
matured a crop — in Bombay proper, none baviiig been recorded for Sind. 

In the following year, 65,646 acres were under the crop, but no mention 
was made of the proportion that was non-productive. In 1901-2 the 
cropped area was 109,475 acres, and in 1902-3 it stood at 119,049 acres. 

The following year it had declined to 94,257 acres ; in 1904-5 there was 
a still further shrinkage, namely to 72,599 acres, but no mention of a 
Sind production, and in 1906-6' to 64,878 acres with 454 acres in Sind, 
practically all in Thar and Parkar. Mollison(rea;i6oofcI«d Ag'n., hi., 105-8) Eaces. 
says both perennial and annual varieties of the plant are met with in 
India. The annual forms are mhi crops in Bombay Presidency, and the 
plants are very much smaller than the perennial, which are khanf crops. 

The latter grow with great rapidity, and a year’s growth produces a tree 
15 to 20 feet high. The foliage, branches and stems, according to variety, variegated 
may be bright pale green, or green tinged with red, bright shining red, 
or bronze purple. Forms with the last-mentioned description of foliage 
are often grown as decorative plants in gardens. Mollison also states that 
the seeds vary in size and markings. “ One Bombay variety has large . , . . : 
seed, black in colour, with tiny specks of white. The perennial varieties 
are chiefly grown along irrigation water channels, on the borders of sugar- 
cane and in highly cultivated market garden land, and a plant soon gains 
the dimensions of a tree.” The seed is sown, as a rule, about July. The Seasons, 
shade which the perennial castor affords to ginger, turmeric, sugar-cane 
and other' such crops is often valued. Perennial castors are easily culti- 
vated and readily escape from cultivation, and consequently are often 
found Avild in many localities. 

“ The plant does best in deep free working soil. The very best crops Soils, 
in the Presidency are produced on the hhdtha (alluvial) soils which fringe 
the course of the Tapti in Surat.” “ In the sandy goradit soils of Northern 
Gujarat, a sprinkling of castors is usually found in the subordinate mixture 
(kathol) of cereal crops sown in khanf season.” “ The rabi crop (a com- Mixed crops, 
paratively dwarf plant) requires soil of different character. A retentive 
clay soil or the soil of moisture-holding rice beds is suitable. On black 
soil the rabi crop is generally sown mixed with tuver, til or with gram, and 
this mixed crop is generally the sole crop of the year. In this case the land 
is well fallowed during the rains, and the mixed seed is sown in September. 

In rice-beds, castors and vdl or castors and gram are second crops sown in. 

October or as soon as possible after the rice is removed.” 

Castor has been grown alone on the Nadial Farm, and the best outturn "srieid. 
obtained, Molhson observes, was 1,390 lb. of beans per acre ; and this was 
in a specially favourable year. The hharif (perennial) crop is very hardy, 
especially in fairly deep soils. It,, however, does best on rich garden land 
freely manured and watered. Mixed castor and ground-nut is a charac- 
teristic AAan/ crop. An experimental crop of this nature at the Surat 
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Parm yielded 767 ib. castor beau per acrei worth Es. 43-1 4a., and a good 
srounci-nut crop with castor might yield. in addition 2,500 lb. nuts per acre. 

Madras. — The Madras Board of Revenue unofficially furnishes the 
area under castor for the five years ending 1900. It may be useful to 
review the figures in question. The area under the crop might be regarded 
as shrinking. In 1895-^6 it occupied 751,173 acres, and in 1896-7 it was 
produced from 782,135 acres, but from that date it would almost seem to 
have declined, until in 1899-1900 it was returned at 600,214 acres. The 
districts of greatest production are Anantapur, 128,476 acres in 1895-6 
and 74,422 acres in 1899-1900 ; Bellary, 111,599 and 90,227 ; Cuddapah, 
110,091 and 87,023; Karnul, 94,517 and 65,924; Kistna, 91,325 and 
80,804 ; Nellore, 50,880 and 42,729 ; and Coimbatore, 39,470 and 34,567 ; 
the figures shown indicating the acreage in the years in question. The 
returns for the year 1905-6 show the area to have been 380,100 acres, or 
32 per cent, less than the average of the ten years' previous, which came 
to 563,100 acres ; and the chief production was in the Deccan. 

Prancis {Gaz. Bellary, 1904, 111) describes a method of grinding the 
seeds which prevails in that district A machine is used like that com- 
monly employed for making mortar, and consists of heavy stone wheels 
dragged round by bullocks in a circular stone-lined channel in which the 
seeds are placed. The paste so resulting, he adds, is boiled with water and 
oil rises to the top and is skimmed off. The stench caused is, however, 
most offensive, and the cake obtained is used as the fuel for roasting the 
next batch of seeds. [0/.. Shortt, Man. of Ind. Agri., 241-5 ; Gasior- 
Bean Crop, issued by Board of Rev., 1899-1905.] 

Burma . — Tile Director of Land Records observes: “There is no trade in 
castor-oil by land or by sea, except that imported as medicine or in a semi-crude 
state for lubricating purposes. Tire plant grows wild over a large area in Upper 
Burma.” “ The plant is not cultivated in any part of the province.” 

EXPRESSION OF OIL. 

It has still to be confessed that the report written by Col. Hawkes, in 
1853, is the only authoritative statement that has appeared. Hooper 
{Bept. Labor. Ind. Mus. (Indust. Sec.), 1903-4, 26-7) gives certain practical 
results. Two samples of Nairobi (British E. African) seed were examined — 
the larger form yielded 47*35 per cent., the smaller 43*35 per cent, of fixed 
oil by ether extraction. Dubard and Eberhardt obtained an average of 
46*19 per cent, with East Indian castor seed, and by the ordinary crushing 
and heating with water about 37*40 per cent, of oil is extracted. Leather 
{Mem. Dept. Agri. Ind., 1907, i. {Chem. ser.), 32-5) gives the results of 
numerous examinations. 

Bengal. — N. G. Mukerji remarks that there would appear to be four 
methods of extracting the oil practised by the people of Bengal. (1) The seeds 
are crushed in a screw-press with horizontal rollers and the resulting pulp pressed 
in gunnies. The cold-drawn oil thus obtained amounts to 36 per cent. (2) The 
seeds are roasted, pounded in a mortar and placed in four times their volume 
of water kept boiling. The mixture is constantly stirred, and the oil skimmed 
off as it rises to the surface. (3) The seed is first boiled, dried for two or tlrree 
days, then pounded in a mortar and boiled in four times its volume of water kept 
boiling, and the oil skimmed as in (2). Lastly (4), the seed is soaked overnight 
in water, ground in the morning in a gunny, and then squeezed within cloth 
till the oil has been obtained. It is generally stated that cold-drawing with proper 
machinery is the best and most profitable method. The kernels are pressed in 
gunny bags and the oil is thereafter bleached by exposure to the sun, which causes a 
sediment to precipitate. The oil is then filtered through vegetable charcoal and 
flannel bags. In some cases a fire is placed underneath tho machine in which tho 
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bags are being pressed. This is said to increase the jdeld by 10 per c?sat., but it is be- 
lieved some of the noxious properties of the seed are then liable to pass into the oil. 

The eastor-oil mills of Calcutta use up on an average close on 700,000 cwt. Calcutta 
of seed, drawn mainly by the railways from the province of Bengal and from Mills, 
the United Provinces. The quantities obtained from the other provinces are supplj, 
inconsiderable. The large-seeded form, which they mainly use, comes from 
the provinces named, wdiile the small-seeded is derived from Madras, being mainly 
imported by coastwise steamers. There were in Bengal 75 oil-mills that gave, Number of. 
in 1904, employment to 2,836 persons. These doubtless are mainly Calcutta 
mills, concerned chiefly, if not entirely, in the production of castor, and fixrnish 
the quantities of that oil exported from Calcutta to foreign comitries. As com- 
pared w’ith these figures, Madras had 24 oil-mills that employed 1,476 persons Madras 
during 1904, but these are not by any means so largely castor-oil mills as is the Mills, 
case in Calcutta. The total of the oil-mills in all India came, in 1 904, to 1 1 2, so that 
the Calcutta and Madras series represent by far the major interests in the traffic. 

During that year Bombay possessed only two oil-mills with 226 employees. 

United Provinces. — Two different methods of extracting the oil prevail in jtetuoite ot 
these provinces. In one the seed is pounded and boiled, and in the other pressed Estracfcion. 
in a mill. The former is the method which might be described as piusued by 
small growers and for domestic purposes. 

The seeds are cleaned by various processes, roasted, pounded, and then 
boiled in water. The oil rises to the smface and by different contrivances is 
skimmed off or decanted, and the boiling continued, the mixture being repeatedly 
stirred until exhausted of its oil, the last dregs rising to the surface as the fluid 
cools. The water mixed with the oil is next removed by reboiling until it 
evaporates ; the impurities at the same time sink to the bottom, while the pure 

011 floats on the top and is decanted. The bhurjia (or professional grain-parchers) Oaste_ 

are the persons w’ho by caste are alone permitted to roast castor-oil seeds and Restriotioiis. 
prepare the oil by the above method when required for commercial purposes. 

All others would be outcasted were they to engage in the traffic, except for purely 
domestic necessities. 

The extraction by pressing-mills may now be briefly described. About- • ■ 

iS seers are cleaned and husked by beating with a stone, the result being about 

12 seers of kernel. That quantity is then placed in the ordinary wooden, oil- 

mill. About one seer of boiling water is then added and the outlet of the mill BolUag "Water. 

plugged up until about half a seer of oil has been formed— or, say, after the 

kernels have been ground for 10 to 12 minutes. Meanwhile, also, the contents of 

the mortar are constantly heated by means of a burning torch, since heat facilitates Heat Applied. 

the flow of oil. The oil that collects from the mill is removed, heated, and again 

poured back through the mill to help the further separation, and this is repeated 

until the cake produced has been exhausted. The whole of the oil is then boiled 

to drive off the water and cause the precipitation of the impurities. The oil Yield. 

produced under this method is regarded as superior to that obtained by the 

boiHng process. The average yield is about 33 per ceiit. 

European Machinery and Methods. — ^Here and there all over the country, 
more especially at the jails, castor-oil is manufactured by modern European 
machinery. Certain centres are even famous for this oil, such as Calcutta and 
Madras (in the latter Presidency more especially at Godavari, Kistna, Neilore 
and Coimbatore). But in Europe and America improved and expensive ma- standard o£ 
ehinery has raised the standard of the oil as well as lowered the cost of production. Oil Raised, 
the result being that the competition has told seriously on the antiquated methods 
followed in India as a whole [Capital, Jan. 24, 1894). It has, for example, 
been found unnecessary to husk the seed, since the husk neither absorbs oil nor Economies 
imparts colour ; and by using the whole seed, 41-93 per cent, of oil may be ob- iiflected. 
tained by some of the newer and more satisfactory systems. These include a 
hydraulic press but dispense with crusliing-rollers, kettle, moulding machine and 
cloths — economies that have effected a great saving pn the older methods. 

Industrial £/ses.— The oil is largely burned, some few years ago Industrial 
more extensively than at the present time. It is believed to give a 'O'ses., 
cooler and brighter light than other vegetable and mineral oils, and to 
burn more steadily. Twenty-five to tmrty years ago, at most, every 
European resident in India, and all the "wealthier Natives as well, employed iilumina- 
either castor-oil or cocoa-nut oil exclusively for house illumination (see tion. 
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THE CASTOR-OIL PLANT 

Oils, p. 812). ^ Tlie value of castor-oil as a preservative lias long been 
known, and on that property depends its employment on leather goods of 
all lands, also as a lubricant for machinery. It is frequently employed by 
the Indian dyers as an auxiliary in certain tinctorial results, and similarly 
by calico-printers. The ordinary Native oil is sold in the United Provinces 
at Rs. 10 to 16 per maund, the price of course varying with the quality, but 
the medicinal oil and the purer grades may fetch as much as Rs. 24 to 
27 a mannd. Medicinally the oil holds an important position, and the 
white seed is specially preferred for that purpose. 

Turkey-red O//.— -This is a specially prepared oil used in mordanting alizarin- 
dyed fabrics and for dressing tanned leather. The extent to which the Indian 
manufaetmers are using that dye may be judged of by the demand. A 
difficulty was long felt in turkey-red dyeing to obtain an oil that would 
diffuse readily in water. By the old process the fabrics and yarns to be 
dyed, had ,to be soaked in oils fgr a week or more. By the use of a sulpho- 
rieinate of soda the objects of the oil mordant may be attained expeditiously, and 
turkey-red dyeing has thereby been greatly simplified. Almost any oil may be 
employed, but Indian castor has been found the most suitable, and may be said 
to enjoy a monopoly in meeting this new and increasing requirement. It may 
be suggested that a profitable opening exists for the manufacture and exportation 
of turkey-red oil in place of having to import the supplies required by the Indian 
dyers. [Cf. Blount and Bloxam, Cheni. for Engin. and Manuf., etc., 1900, 235-6.] 

Castor Oil-cake. — The oil-cake is regarded as a good fuel, but it is 
never given as food to cattle. Is fairly largely used by cobblers for 
stuffing the soles of the shoes they make or repair. The cake is generally 
stated to contain the whole of the poisonous property of the seed, hence its 
not being used as an article of cattle food. It is, however, rich in nitro- 
gen and therefore much in demand as a manure, especially for potato and 
sugar-cane. In some parts of India the cake, and even cheap castor-seed, 
are used in the manufacture of gas, which is treated exactly like coal-gas, 
and is in some respects superior to it. Where coal is scarce and expensive,, 
this utilisation of castor is deserving of more consideration , than has as yet 
been bestowed on it. 

TRADE IN CASTOR SEED AND OIL. 

Foreign. — It is significant that Milburn, in 1813 to 1825, should say 
nothing of the Exports of castor-Seedfrom India, though he makes mention 
of a small traffic in the oil. Hawkes states that the average export of 
castor- oil during 1850-5 came approximately to 100,000 gallons. By 
1878-9 the exports of the oil were 2,119,755 gallons, valued at Rs. 31,53,969, 
and of the seed 74,214 cwt., valued at Rs. 5,00,056. Ten years later these 
items were (1888-9) : oil, 2,092,913 gallons, valued at Rs. 20,31,467, and 
seed, 585,769 cwt., valued at Rs. 31,28,741. The exports for the five 
years 1902-7 were as follows : — 1902-3, oil, 2,073,573 gallons, valued at 
Rs. 24,68,222; 1903-4, 1,916,200 gallons, valued at Rs. 20,83,239 ; 190-4-5, 
1,632,106 gallons, valued at Rs. 16,43,982; 1906-6, 1,432,108 gallons, valued 
at Rs. 17,12,088 ; and 1906-7, 1,445,636 gallons, valued at Rs. 22,22,015. 
Similarly seed 1902-3, 1,751,688 cwt., valued at Rs. 92,05,666 ; 1903-4, 
1,566,838 cwt., valued at Rs. 69,19,562 ; 190-4-5, 1,460,908 cwt., valued 
at Rs. 69,15,892 ; 1906-6, 1,298,624 cwt., valued at Rs. 78,66,786 ; and 
1906-7, 1,505,069 cwt., valued at Rs. 1,14,16,925. 

It would thus appear that since 1888-9 the quantity of castor- oil 
exported has declined by fully half a million gallons, hut the price has 
considerably improved. The traffic in castor-seed, on the other hand, has 
very materially increased within the period indicated, namely from 
half a million to one and a half million cwt. These circumstances thus 
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seem to sFow tliat the Indian castor-oil mills axe not advancing with 
the world’s demand, an indication apparently of defective methods, or of 
want of capital and enterprise in keeping np with the improvements in 
production effected in Europe, This subject seems well worthy of serious 
consideration. India enjoys a distinct position of advantage in the 
production of the seed, and an export of so bulky aiid weighty a product 
could only be profitable through greater returns in the oil-production. 
The exports in oil go almost entirely from Bengal, Madras coming next 
with about a tithe of the Calcutta traffic. The countries to which exported 
may be best illustrated by the figures of 1905-6 in gallons : — To Australia, 
293,677 ; to Natal, 255,528 ; to the Straits Settlements, 201,169 ; to the 
United Kingdom, 191,034 ; to New Zealand, 111,748 ; to Mauritius, 
105,867 ; to Cape Colony, 92,070 ; to China (Hongkong), 68,392 ; to all 
other countries, the balance on the total of 1,432,108 gallons. 

The expansion in the traffic of castor-seed has been remarkable. The 
record year was 1902-1-3, and since then the quantity has somewhat 
diminished, but in 1906-7 the price realised considerably improved. 
France formerly was the chief consuming country, but within the 
period named the demands of the United Kingdom have greatly in- 
creased, as also those of Belgium, Italy and Germany, while France 
has fallen off materially until it occupied in 1904-5 the thircl place, 
and in 1905-6 the second place among the receiving countries. Bom- 
bay is the cliief exporting province : out of the total of approximately 
1-| million cwt. the western capital supplied fully one million, the balance 
having gone from Madras and Sind. The producing regions for this 
export traffic would appear to be the Nizam’s Territory and Bombay 
Presidency, which between them supplied 99 per cent, of the total amount 
exported from Bombay town. The balance is derived from the Central 
Provinces and Berar. Hyderabad is the chief centre. The Karachi 
exports are doubtless Panjab and Rajputana castor-seed, since, as’already 
shown, practically no castor is grown in Sind. Bengal exports no castor-seecl. 

{Cf. Dioscorides, Codex. Vindoh., i., t. 170v. (an admirable picture and perhaps 
the oldest representation of the plant extant) ; Paulus JEgineta (Adams, transL), 
1847, iii., 170; Tragus, De Stirp. Hist., 1552, i., 288 and pi. ; Mesua (ed. 
Marinas), 1662, 88 and pi. ; Clusius, Hist. Exot. PL, 1605, 209 ; Rheed©, Hort, 
Mai, 1678, ii., 57-9, t. 32; Hunting, Phyf. Curios, 1696-1702, 45, t. 234; 
Elizabeth Blackwell, Curious Herb., 1739, i., 143 ; Labat, Nouv. Voy. aux Isles 
de VAmer., 1724, i,, pt. ii., 211 ; Rumphius, Herb. Amb., 1760, iv., 97, t. 41 ; 
Milburn, Or. Comm., 1813, ii., 208 ; Taleef Shereef (Playfair, transl.), 11 ; Bentharn, 
Rev. of Targioni'Tozzetti, in Journ. Hort. Soc., 1855, ix,, 154-5; De Candolle, 
Orig. Cult. Plants, 422 ; Rawlinson, Hist. Ancient Egypt, 1881, i., 54 ; Nicholls, 
Textbook Trop. Agri., 1892,229-33; Merrill, Coafor JBeon in Indfa, 1893 ; also 
Rev. in Journ. Soc. Aria, 1894 ; Board of Trade Journ., March 1894 ; Pharmaoog. 
Ind., 1893, iii., 301-11; Agri. Ledg., 1894, No. 17; Kanny Lall Dey, Indig. 
Drugs Ind., 270-5 ; Sadebeek, Die Kulturgew. der Deut. Kolon., etc., 1899, 
235-7 ; Sender, Trap. Agrik., 1900, ii., 493-506; Jumelle, Lea Cult. Colon. 
{Indust.), 1901, 114-8 ; Mollison, Textbook Ind. Agri., 1901, iii., 105-8 ; Dubard 
and Eberhardt, in L'Agri. Prat, des Pays Chauds, 1901-2, i., 313-26 et seq. ; 
Collett, .PL Nim., 1902, 443 ; Wiesner, Die Rohst. des Pflanzenr., 1^0% i., 516-7 ; 
ii., 751-4 ; Prain, Beng. Plants, 1903, ii., 952 ; White and Humphrey, Pharmaeop., 
1904, 324 ; Brandis, Jnd. Trees, 1906, 693.] 

ROPES AND CORDAGE. — ^Many fibres are used for this purpose 
by the agricultural communities and hill tribes of India. Rural people 
are never, in fact, at a loss to find a bark or twig that may be extemporised 
into a fairly strong green string, quite suitable for tying bundles or even 
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ROPES AND CORDAGE 

repairing cattle-yokes. And many sucli plants are often utilised in tlie 
systematic preparation of -tke ropes offered for sale at tke tillage shops 
or market-stalls. More rarely they are specially cultivated, in small plots 
or strips through the fields, as hedges on the borders of fields or by the 
water-courses and creeks. It might in perfect fairness he said that 
many of the discoveries regarding the fibrous resources of India were 
the outcome of the demand for serviceable ropes to be substituted in 
the British and Indian navies for Russian hemp. Roxburgh, the great 
pioneer in economic botany, wrote a special report of his experiments 
and discoveries (see Cannabis, pp. 253—4:; also Linum, p. 722). This was 
followed by many other publications (Royle, Fibrous Plants, 1855, 19-26 ; 
Baden-Powell, Pb. Prod., 1868, 476-7; Gee, Monog. Fibrous Manuf., 
11-3). These and such-like works give numerous details of the indigenous 
fibres and the local methods pursued in their utilisation. The reader 
should, therefore, consult the articles under the following rope and cordage 
plants : — 

Abroma (p. 1). Hibiscus (p. 630). 

Abutilon (p. 2). Laportea (p, 162). 

Agave (pp: 35, 43). Linum (pp. 722-5). 

Aquilaria Agallocha (p. 74). Malachra (p. 755). 

Boehmeria (pp, 146, 152, 159). Maoutia (p, 163), 

Calotropis (p. 207). Marsdenia (p. 774). 

Cannabis (p. 255). Musa (pp. 789-90). 

Cocos (Coir) (p. 356), Phcenix (p. 884). 

Corchorus (p. 411). Saccharum (pp. 929-30). 

Crotalaria (p. 435). Sareochlamys (p. 163). 

Daphne (pp. 486-7), Sesbania (p. 988). 

Debregeasia (pp. 160-1). . .Sida (p. 991). 

Girardinia (p. 161). TJrtlca (p. 163). 

Gossypium (Cotton) (p. 622). ViUebrunea (pp. 164-8). 

Grewia (p. 624): 

The Indian rope manufacturers who prepare cordage and rope by 
European machinery employ a comparatively small number of these 
fibres. They obtain local supplies of coir, jute, saw-hemp, cotton, and 
Deccan-hemp, but as a rule import agave and sisal, hemp (Russian), and 
Manila. India has recently begun to grow Agave on a large scale, and 
the local production, if it lias not already checked the imports of that 
fibre, may shortly be expected to do so. The production of Manila hemp 
cannot be said to have been quite so successful. Recently attention has 
been drawn to the possibility of using linseed stems (flax), in the pro- 
duction of cheap fibre to be used up in the growing demand for cordage 
as “ binders.” One of the jute-mills of Calcutta made the attempt 
some few years ago to contest the large Indian market for cheap and 
neat European-made string, by producing various qualities of cordage, 
done up in balls after the familiar fashion and in various colours. 
Jute rope is also, to some extent, made at the roperies, and cotton 
ropes have for long been used by the tent-makers as being more ser- 
viceable for that purpose than any other class of ropes. The other rope 
fibres of the above enumeration are almost exclusively employed by the 
people of India locally, and of these perhaps few are more important 
or more extensively employed, especially in North India, than nmnj, 
and in South India than coir. For fishing-lines and extra strong and 
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fine cordage, tlie fibres in most general use are JBcehmerta, CalotrajHs 
Si,nd Cr of alar ta. 

Trade ia Ropes and Cordage . — Tbe. factories and rope-works that Ti'ade. 
give employment to less than 25 persons are not recorded in official statis- 
tics. In 1901 there were 11 rope-works that gave employment in all to 
2,538 persons; the year following, the figures were 12 rope- works and 
2,814: employees; in 1903, 14 rope-works with 2,535 employees; and in 
1904, 19 works with 2,954 employees. Of these rope-works 12 were in 
Bengal and 6 in Madras, one being recorded in Burma. 

Imports.— The rope and cordage brought to India in 1876-7 were valued imports. 
at Es. 2,60,781 ; in 1886-7 at Rs. 3,22,940; in 1896-7 at Rs. 4,34,724; 
and during the five years 1902-7 were, in 1902-3, Rs. 6,29,703 ; in 1903-4, 

Rs. 5,90,380; in 1904-5, Rs. 6,32,651 ; in 1905-6, Rs. 6,75,798 ; and in 
1906-7, Rs. 6,87,048. These do not, however, include jute rope and twine, 
the imports of which seem to be increasing. In 1900-1 they were valued 
at Rs. 17,722 ; in 1903-4 at Rs. 30,620 ; in 1904-5 at Rs. 26,434 ; in 1905-6 
at Rs. 41,271 ; and 1906-7, Rs. 37,927- The bulk of these imports 
come from the United Kingdom, the next most important country of 
supply being China (Hongkong), and following that, the United States of 
America. The receiving provinces are Bombay and Burma, which usually 
take (in equal proportions) five-sixths of the supply, the next most 
important province being Bengal. 

Exports. — India also exports rope and cordage, the supplies in 1876-7 Exports. ij 
having been valued at Es. 2,65,603 ; in 1886-7 at Rs. 2,93,191 ; 1896-7 
at Rs. 5,30,959 ; and during the five years 1902-7 the exports were — 

1902-3, Rs. 6,96,087; 1903-4, Rs. 6,18,109 ; 1904-5, . Rs. 5,67,013 ; 

1905-6, Rs. 6,48,909 ; and 1906-7, Rs. 7,03,779. Of these exports by 
far the largest quantity goes to the Straits Settlements, followed by the 
United Kingdom, Gape Colony, Arabia, Persia, Siam and Turkey-in- Asia. 

Of the exporting provinces, Bengal comes first, having supplied in 1906-7 
one-half of the total exports, the next province of importance being Madras. 

ROSA, Linn. ; FI. Br. Ind., ii., 363-8 ; Gamble, Man. Ind. Timhs., D.E.P., 
1902, 318-9 ; Rosace.®. A genus of erect or climbing shrubs, comprising vi., pt. i., 
about thirty distinct species with numerous cultivated sub-species and 
varieties. All are known by the vernacular generic name gulab, and indeed 
such other vernacular names as do exist are used indiscriminately for the 
various species. In spite of this fact, India has many both wild and 
cultivated roses. Rashid-ud-Din, in the 14th century, spoke of Gujarat, 
where the inhabitants were rich and happy and possessed no less than 
seventy different kinds of roses. Baber {Memoirs, 1619, 341) tells us that 
he never lost an opportunity of planting roses (1526). The Emperor 
Jahangir {Memoirs (Price, transl.), 1605, 14) speaks of Hindustan as 
possessing every sort of rose, particularly the musk and damask. It is, 
therefore, a curious circumstance that Fryer {New Acc. E. Ind. and Pers., 

1675, 104) should have spoken of Surat as a place where roses would grow 
if they would but cultivate them. The most important Indian roses 
economically are the following, in alphabetical sequence , 

R. centifo'lia, Unn. The HundiJed-leaved ' or Cabbage, Rose, guM>, goldp, Cabbage ■ 
iroja, paninir, mawar, etc. . A native of the Caucasus and Assyria, but cultivated Rose. . ■ ■ 
in India from ancient times. This is said to be th® chief rose cultivated in Persia 
for the manufacture of attar and rose-water, but in India the next species is the 
one most used' for that purpose. -- 
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R. damaSCena, Af///. The Damasks Bussora, or Persian Rose, 
irojdppu, etc. Perhaps the commonest Indian garden rose. In India, attar of 
roses is said to have been fir.st discovered by Nur-i-Jehan Begum, in 1612, on the 
occasion of her maridage with the Emperor Jahangir. In English commerce 
attar of roses began to be recognised only in the begiiming of last century. The 
attar imported by Great Britain is, however, almo.st entirely produced in Europe, 
chiefly Bulgaria and Germany. The Indian product is consumed in the country, 
and is appai’ently not exported. The chief seat of the industry is at Ghazipur 
on the Ganges, where distilleries have existed for fully two centuries. The 
following information is abstracted from the account by Jackson {Journ. As. Soc. 
Beng., 1839, viii., pt. i., 411-4). The gardens where the roses are cultivated are 
let out aimually by their o-nmers at about Rs. 5 per higha for the land, and Rs, 25 
per higha for the bushes, about 1,000 of which go to a higha. The expense of 
cultivation amounts to about Rs. 8-8 per higha, and 1,000 bushes should yield 
one lakh of roses, which are sold to the distillers at from Rs. 40 to Rs. 70 per 
lakh. The roses flo-wer in March and continue tlnoughout April. In the early 
morning they are plucked and carried to the distillers. The distilling apparatus 
consists of a copper or iron boiler with a large body and narrow neck, united by 
a bamboo tube with a long-necked vessel or receiver, called a bhubka. The 
boiler is let into an earthen furnace, while the receiver is kept in a handi of water, 
which is changed as it gets hot. The boiler is charged with the roses, over which 
a sufficient quantity of water is poured and distillation is then proceeded with. 
The rosewater should always be twice distilled, the water from the first dis- 
tillation being used to pour over the roses for the second. The distilled rose- 
water is then taken from the receiver, placed in a glass carboy and exposed to the 
s\m for several days to become ripe. The mouth of the carboy is then covered with 
cotton, over which is put a coating of moist clay, to prevent the scent from escaping. 

To procure attar, the distilled rosewater is placed in a large metal basin which 
is protected by wetted muslin to exclude insects and dust, • This vessel is then 
let into the gi-ound, which has been previously moistened wdth water, and allowed 
to remain for the night. The cooling causes a little film of attar to form on the 
surface of the rosewater, and this is removed in the morning and placed in a 
small phial. The first few days’ distillation does not procure such fine attar as 
is obtained afterwards (seep, 821). 

Much of the rosewater of India is adulterated with water before being sold, 
and indeed the attar can never be obtained pure, since it always contains sandal- 
wood oil. Sandal- wood chips are very generally added to the flowers before they are 
distilled. This was mentioned by Engelbert Ivaempfer in connection with Persia 
so long ago as 1682. Gildemeister and Hoffmann {Volatile Oils, 426, 423-36) 
state that as far back as 1787 PoHer observed in Kashmir that the Indian grass 
(S* Cynibopoffon p. 461) was added to the roses for distillation. This 

grass does not, however, appear to be used in India for that purpose. The principal 
utilisation of attar is in perfumery and the manufacture of snuff and soap (rose- 
soap) (Alex. Watt, Art Soap-making, 1901, 149). In India it is largely employed 
by Natives at weddings and festivals. The best bazar attar is said to be sold for 
Rs. 10 per tola down to Rs. 2 for the inferior sorts. In the trade statistics, one 
or both of the above substances must be returned under either Essential Oils 
or Perfumery, details of the trade in which will be found under these headings. 
\Cf. Mesua (ed. Marinus), 1562, 54-5 and plates (one of the earliest authors to 
describe and illustrate the distillation); Milburn, Or. Oorrvm., 1813, i., 141 ; ii., 
237 ; Bentham, Rev. of TargiQni-Tozzetti, Joum. Rort. Soc., 1855, ix„ 179; Elliot, 
Ind. Indust., 1880, 368 ; Sterling, Cult, of Roses, Bot. Oard. Gale., in Journ. 
Agri.-Hort. Soc. Ind., 1870, ii., 1-24; Ohazipur Gaz., 1883, xiii., 82-3 ; Pharma- 
cog. Ind., i., 574-8; iii., app., 152; Pharm. Soc. Mus. Rept., 1895-1902, 64 ; 
Schimmel & Co., Semi-Alin. Repts. ; Woodrow, Oard. in Ind., 1903, 281-99 ; 
Eirminger, Man. Oard. Ind., 1904, 578-604 ; Ilmney, in Journ^ Roy. Rort. Soc., 
1906, xxxii., 137-40.]^ ^ ^ , 

RUBIA, Linn, ; FI. Br. Ind., iii., 202-4 ; Prain, Beng. Plants, 1903, 
i., 680 ; RuBiACEiB. A genus of erect, diffuse or climbing herbs, of which 
the most important economically are the Indian and European Madders. 

R, cordifolia, Um. The Indian Madder, manjit, manfistd, maj'ethi, manfitti, 
dandti, kulcarphali, madar, shevelU, fdmra-valU, man-chetti, etc. A herbaceous 
creeper, throughout the hilly districts of India, from the North-West Himalaya 
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eastward and southward to Ceylon, It is a very variable plani;, but there are 

two easily recognised primary forms:— (1) corat/oUa, propey, with leaves five, Two rorms. 

rarely three-costate, veins impressed and surface rough or hispid; (2) 

leaves three, rarely five-costate, veins not impressed and surface smooth. The 

latter is the richer in madder dye-principle. 

Manjit root obtained from this plant was formerly much employed by the Extraction of 
Natives of India in dyeing coarse cotton fabrics mto various shades of scarlet, 
eoffee-browm or mauve. It has been largely displaced by the tar dyes, but is still 
employed for special purposes or in remote localities. The method of dyeing 
practised is much the same all over India, the colour being produced by steeping 
the cloth in an infusion of the stem or root-chips, subsequent to being mordanted 
with a solution of almn. In former times madder w'as considerably employed 
in Native medicine, but to-day its uses are restricted to a colouring agent for 
certain oils. The trade in madder has for years been gradually declining, due 
to the substitution of artificially prepared alizarin and other aniline dyes. The 
imports of madder and manjit into India amounted in 188S-6 to a value of Imports. 

Rs. 2,02,038 ; in 1889-90 to Rs. 29,488 ; in 1900-1 to Rs. 16,562 ; in 1904-5 to 
Rs. 3,784 ; in 1905-6 to Rs. 11,365 ; and in 1906-7 to Rs. 5,405- The princqDal 
supplying country is Persia, and Bombay the importing province. 

The exports have almost disappeai’ed, though small quantities still are Exports, 
re-exported, viz., in 1904-5, 249 cwt., valued at Rs. 3,277 ; in 1905-6, 211 
cwd., valued at Rs. 2,538; and in 1906-7, 99 cwt., valued at Rs. 1,500. [<7/. 

The Rower ilfauMScnpi (Hoernle, transl.), 1893-7, 104, 107 ; Milburn, Or. Comm., 

1813, ii., 218 ; Pharmaoog. Ind., ii., 231-2 ; Banerjei, Agr*. Cuttack, 1893, 200; 

Ann. Rept. Ind. Mm. (Indust Sec.), 1894-5, 26, 34 ; Lawi-ence, Valley of Kash- 
mir, 1896, 68, 92; Monographs, Dyes and Dyeing: — Duncan, Assam, 1896, 44, 

45 ; Hadi, U. Prov., 1896, 78 ; Banerjei, Bengal, 1896, 25 ; Russell, Cent. Prov., 

1896, 7, 17-8 ; Rept. and Prog. Coll. Ind. Mus., Calc, and Imp. Inst., 1895-6, 

71-3; Imp. Inst. Tech. Repts., 1903, 211 ; Hosie, Rept. on Ssu'ch'uan, China, 

1904, No. 5, 42-3, 48.] 

R. sikkimensis, /f«rx- Tlxemoyum. A handsome creeper of the Eastern Hima- iCTaga 
laya in Sikkim and Bhutan, at 2,000 to 5,000 feet, Mishmi Mountains of Upper Madder, 
Assam, Manipm and the Naga hills. 

This species is the source of the brilliant red dye used by the tribes in the Hair Dye. 
Naga hills and Manipur to dye both cotton and hair, the latter’ mostly human, 
employed to ornament their spears, etc. It is probable that the bulk of the 
niadder plant of Assam is derived from this species, and that a considerable 
portion at least of the dye exported from Sikkim may also have the same 
origin. [C/. Watt, Cat. Calc, Inter. Exhih., 1883, ii., 55; Perkin and Hummel, 

Colour. Principle of R. sikJdmensis, in Tram. Chem. 8oc., 1893 ; Duncan, l.c. 

46-7.] 

R. tinctorum, Unn. European Madder, bacho, manyunth, rodang, etc. A European 
climbing herb wdth perennial roots, cultivated in Kashmir, Sind and throughout Madder. 
Afghanistan ; distributed westwards from Persia to vSpain, cultivated or wild. 

De Candolle considers its original habitat to be west temperate Asia and South- 
East Etu’ope. 

The dried and gromid roots formerly constituted one of the most valued of 
dye-stuffs, both in Europe and Asia, but the natural dye has been almost entirely 
replaced by artificial coal-tar derivatives. In the Memoirs of the Emperor Baber 
(Leyden and Erskine, transL, 148) we read that madder was largely cultivated in 
Ghazni and was carried thence all over Hindustan, To-day the plant is cultivated 
to a small extent, the best-known qualities of the dye (in European commerce) 
being Avignon, then Dutch, Alsatian, Levant (or Turldsh madder) and Italian. 

It is propagated either from seed or by root-cuttings. The roots are allowed to 
remain for three or even five years before being removed for use. In India, 
cultivation is carried on chiefly in Kashmir and in some parts of Sind. The Indian Cultivation, 
methods of dyeing employed with this species do not differ from those used with 
the indigenous Mt. tioraifolia. Both in India and Europe the plant is employed 
as fodder for cattle, and in Sind camels are said to be specially fond of it, [Cf. 

Bentham, Rev. of Targioni-TozzetU, in Journ, Hort. Soc,, 1855, ix., 150-1 ; De 
Candolle, Orig. Cult. Plants, 1882, 41-2 ; Thorpe, Diet. Appl. Chem., 1899, ii., 

480-6 ; Rawson,Gardner and Laycock, Diet, of Dyes, Mordants, etc., 190L 223-7 ; 

Wiesner, Die Rohst. des PfUmzenr., 1903, ii., 638-^4^ ; Goodwin (Queen’s Univers., 

Toronto), Madder and Indigo, reprint in Ind. Planting and (lard., Feb. 28, 

1903, 203-4 ; Joret, Lea PI. dam L'Antiq., etc., 1904, ii., 348.] 
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SACCHARUM, Linn. ; FI. Br. Ind., vii., 118-21. A genus of 
perennial grasses containing twelve species, chiefly Asiatic. Five arc 
indigenous to India, in addition to sugar-cane, which is extensively culti- 
vated. 

SUGAR AND suaAR..CANB. — Though chiefly obtained from sugar-cane, 
sugar may be procured from many other plants, of which the following, 
arranged alphabetically, are those best known : — 

Acer saccharum, the Sugar-maple of the Northern States of America and of 
Canada. 

Arenga saceharifera, tb© Sago-palm of the Malaya, also metjwith in Burma 
and Orissa. In Java, palm- sugar is prepared from the sap in much the same 
manner as from the date-palm in India. Marco Polo {Travels, etc., 1290 (ed. Yule), 
ii., 235-6) alludes to the wine of Sumatra made from this tree (see pp. 91-2). 

Beta vulgaris, Um,; FI. Br. Ind., v., 5. Beetroot and Mangold- wurzel, 
palang, palah or hiipalang ; Chenopoi)I.4.ce.3E. Is fairly largely cultivated in 
Indian market gardens as a vegetable, and the seeds are used as a cooling 
medicine. Much attention has also been paid to the possibilities of mangold as an 
article of cattle food. It is mentioned by Buchanan-Hamilton {8tat, Aco. Dinaj., 
194) and described by Roxburgh, but there can be no doubt it is of quite modern 
introduction and has neither a classic nor any good vernacular names. Most 
of the Asiatic names given to it are special adaptations from the names of 
older and better knovra vegetables. 

But for many years the subject of beet-sugar has in India become one of great 
moment. So long ago as 1863 Royle, in his address to the Royal Asiatic Society, 
commended the subject to the attention of Indian investigators and adminis- 
trators as worthy of serious consideration. Numerous experiments have been 
conducted in India with the object of establishing beet cultivation as a field' crop, 
but so far with indifferent results. In the Report of the Department of Land 
Records and Argiculture, Panjab, 1899, it is stated that the Cawnpore Sugar 
Works Company had been able to produce beet up to the average on the Con- 
tinent of Europe. Experiments were accordingly started in Hazara, but without 
much success. Mention is made of experiments at the Botanic Gardens of the 
Nilgiri hills. In subsequent experiments at Saharanpur the crop was considered 
fair, and at Cawnpore in 1899-1900 the opinion was formed that to obtain the 
best result beet should be sown about the middle of October. Leather gave the 
opinion that both in outturn of root and yield of sugar, beet can be successfully 
grown in North India as a rabi crop, provided suitable land and facilities for 
liberal irrigation be devoted to it. The Report of the Botanic Gardens of Sa- 
haranpur for 1900 gives a detailed account of further experiments. Proudlock, 
-writing of the Nilgiri hills, says that with ordinary care sugar-beet can be 
successfully grown. But the yield of sugar from all the Indian experiments 
rarely exceeded 13-10 per cent., while in some instances only 5-6 or even 3-3 per 
cent, were recorded. As a rule the roots grew too large, and in consequence the 
percentage of sugar decreased. A serious objection to beet cultivation is the 
necessity for deep ploughing, wliich the Indian cultivator is both unable and 
unwilling to perform. 

P. y. Subbiah (Principal of the Agricultural School, Cawnpore) issued {Dept. 
Agri. U. Prov. Ball., 1901, No. 13) a complete review of all past experiences, and, 
commenting on that, Moreland observes, “ It will be seen that attempts to make 
gur by the ordinary methods were complete failures, and it seems probable that 
this must be the ease, as unrefined beet-sugar made in Europe retains certain 
organic_ matter which gives it an unpleasant flavour;” It is, therefore^ assumed 
that “if beet is grown it will be on the central factory system, the cultivator 
receiving an advance and engaging to grow beet, the roots to be taken to the 
factory.” \Of. Mukerji, Handbook Ind. Agri., 1901, '388-9.] 

Borassus flabellUer, the Palmyra Palm or hrcb tree of Bombay and Madras 
Presidencies, This is one of the sources of the substance known in Indian 
commerce as jaggery. ' Rheed© {Hort. Mdl., 1686, i„ 11-13, tt. 9-10) alludes 
to the present species of .palm as being tapped for its sweet juice {ras), 
but says nothing of its sugaic. It affords, much of the sugar of South India, 
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especially Timievelly. Buehanan-Hamilton. wrote in 1807 that the jaggery of 
this palm was more esteemed in Mysore than that of the date-palm. It is 
also largely utilised as a source of sugar in Burma (see p. 170). 

Garyota urens, the Indian Sago-palm or Bastard Sago, is the chief source 
<of the palm-sugar of South Ceylon and to some extent of Bombay (see p. 237). 

Cocos nueifera, the Cocoanut Palm, is the species most extensively used 
in Madras as a source of palm-sugar. Garcia de Orta (1563) speaks of the sani 
or toddy w'hich, fermented, yields nrraci; and 'vdnegar, or from which, when 
thickened in the sun or by heat, they make jagra, the best kind of which comes 
from the Maldives. Rheede {l.c. i., 1-8, tt. 1-4) speaks of “jagra’’ (sugar) made 
from the Juice with the aid of Ume, the mixture being boiled until it thickens, 
when a red-coloured sugar is obtained (see pp. 362, 932). 

Manna — some thirteen or fourteen plants in India are known to yield, under 
the parasitic influence of insects or otherwise, a sweet fluid called manna. This 
is regularly collected and, like honey, enters more largely than sugar into tlie 
pharmaceutical preparations of the Hindus (see Bamboo, p. Ill, and Honey, 
pp. 128-9). IGf. Garcia de Orta, 1563, OolL, xxxiii.] 

Phoenix sylvestris, the Common Date-palm, is perhaps the most important 
■source of palm-sugar in India. In fact, the plant is fairly extensively cultivated 
in Eastern Bengal as a source of sugar. In Mysore it is also important, more so 
than either the palm 3 rra or the cocoanut sugars (see p. 886). 

Saecharum offleinaTum, the Sugar-cane — the subject of the present article. 

Sorghum vulgare, the Sugar-Sorghum or imphee (see p. 1041). 

Vitis vinifera, the Vine. '• According to Aitchison {Edinh. Bot. Soc. Tram., 
199), also Le Mesurier {London to Bokhara, 133), the juice of the grape is u§ed in 
Afghanistan to make syrup, and in Merv refined sugar. 

Zsa Mays, Indian-corn or maize, often yields sugar in its stem, like that 
■of Sorffliitm and Saoeharttm (see p. 1138). 

Many substances other than those enumerated are known to afford sweet 
fluids, birt are for the most part utilised in the manufacture of alcoholic beverages 
•or sweet sherbets only, while others, such as indigo-sugar, are at present put to 
no economic purpose whatever. The mahua flowers (see p. 118) and the 23ine- 
apple (see p. 69) are the best-known substances available in India from which 
a sweet juice may be prepared (if the grape be excluded from consideration), or 
which are actually utilised in the production of alcoholic beverages. Honey is 
largely traded in all over India. Hahva (a sweetmeat, much like “ Turkish- 
delight ”) is said to be prepared from camel’s milk and honey, and is brought 
into India from Afghanistan and ports on the Persian Gulf. 

SACCHARUM ARUNDINACEUM, Retz. ; FI. Br. Ind., vii., 119. This embraces the 
following: — s. cinuive, Anderss., s. eacaiuit^nn (Munja) and s. pt'oeci’tr-m (Sara) 
of Roxb, It is the sara of the classic authors of India, and bears the following 
vernacular names — sara, sarJeanda, sarkara, ramsar, sar, ser, munja, ikar, paid, 
ivar, pahva kanda, darga, gundra, ponika, etc. Is met with throughout the plains 
and lower hills and distributed to China. In the Panjab it often covers largo 
tracts of countrj>- and is frequently planted in lines or dividing hedges, especially 
in low-lying localities subject to periodic inundation. 

History. — Sir William Jones {Sel. Ind. FI., in As. Res., 1795, iv., 247-8) says : 

This beautiful and superb grass is highly celebrated in the Purdnas, the Indian 
God of War having been born in a grove of it, which burst into flame ; the gods 
gave notice of his birth to the nymph of the Pleiads, who descended and suckled 
the child, thence named Cartioeya. The eded” {kdsd or kdns) “ vulgarly casia ” 
(,s'. sitontniiennt ) “has a shorter culm, leaves much narrower, longer and thicker 
hairs, but a smaller jjanicle, less compounded, without the purplish tints of the 
sara : it is often described with praise by the Hindu poets for the whiteness of 
its blossoms, which give a large plain, at some distance, the appearance of a broad 
river. Both plants are extremely useful to the Indians, who harden the inter- 
nodal parts of the culms, out them into implements for writing on their polished 
paper. From the munj, or cxilm, of the sara was made the maunji, or holy thread, 
ordained by Menu to form the sacerdotal girdle, in preference even to the CLisa- 
grass.” For its use in the treatment of vinegar, see p. 1110. 

Munj fibue is obtained from the leaf-sheaths ; the blades are the sar or sara 
iised in thatching houses and as a paper material ; the contained flowering stem 
is the hind or vind ; the panicle or flowering stem is the sirki, til or thili, used in 
thatching boats, carts, etc, ; sentha or kana is the lower, stronger portions of the 
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History ^ 

floworing stem, used in tii^ manufacture of chairs, stools, tables, baskets and 
screens; find tilak, tilon or ghua are names that denote the flowers. Some of 
these names, such as munj and sara, have been supposed to denote the products-- 
of different species, instead of different parts of one and the same plant, hence ha? 
PHper. originated much of the confusion that larevails. Sara is used in paper-making- 

and muni a.s a textile fibre. The much prized munj is strong, elastic and has a 
wonderful power of enduring moisture without decaying. It is extensively 
bellii Mats. emirloyed in the inanufactm'e of cordage, ropeis, the famed Delhi mats, and in 
the preparation of baskets, etc. Munj mats are rej^orted to be proof against- 
wliite ants, but are hard on shoe-leather, ha-rsli to the foot and fatiguing -when 
Avalked on for any length of time. These are largely produced in Allahabad, 
Agra, Delhi, and are traded in all over India, and within recent years have- 
begojn to find their way to Europe (see Mats, etc., p. 777). In the ea-ily sjn'ing: 
the old grass is often fii-od, when shortly after a crop of young leaves is 
produced from the stools, which is much valued as fodder. 

S. SPONTANEUM, Linn. ; FI. Br. Ind., vii., 118-9. This has received various 
names, such as hemjnleu&e. Ham. {Siift/a , Vaiii, JLolu and 

ten n uf-s-;, s. canHiitatUtittm , Roxb, It is the kusd of Sanskrit, and in the vernacularsj 
the- kam, kosa, kagara, km, hds, kdnsi, rara, jaska, padar, rellu-gaddi, billu-gaddi,. 
tluthia 7^2/11, etc., etc. (seep. 1122), Is contrasted with ». uvun Hinaveniu in the above. 

Throughout the Avarmer parts of India and Ceylon, ascending to (5,000 fee-?t. 
in altitude. Is most at home in damp low-lying land, vsdiere it throws up flower- 
ing stems often 12 feet in height. Is gregarious, the snowy white pubescence 
whicli surrounds the base of the spikelets rendering it a conspicuous feature of 
the vegetation AAdien at all prevalent. It flowers soon after the close of the rains. 
Owing to its vigorous growth it is difiieiilt to eradicate, hence often becomes a 
troAiblesome weed, especially in the tea plantations of Assam and Bengal, [C7. 
Batchelor, Agri. Journ. /ud., 1906, i., pt. ii., 152-8.] The grass is large and 
coar.sa and is used mainly as a thatching material. The leaves, sheaths, etc., are 
twisted into rope and worked up into mats, but are inferior to munj for these 
purposes. As a fodder plant it is usually regarded as superior to the former 
species, and is specially valued for feeding bulfaloes. The culms are also much 
more highly prized for the manufacture of Native pens. [O/. The Bower Manu- 
script (Hoemle, transl., 1893-7), 96, 106, 122, etc.] 

D.E.P., offieinapum, Linn., Sp. PL, 1753, 54; FL Br. Ind., vii., 118; 

vi., pt. ii., EiimpMus, Herb. Amh., 1750, v., 186-91, t. 74 ; McFaclven, in Hook., Bot. 
3-11- Uisc., 1830, i., 95-115, t. 26 ; Roxh., FI. Ind., 1, 237 ; KoMer, Med.- 

Sugar-cane. pfldfizen Attas, ii., 169 ; Hackel, Monog. Androp., in Do Candolle, Alonog. 

Phaner, yL, ill; Kvugev, Das Zuckerrohr und Seine Kiiltur, 1899; Gra- 
MINE.®. Tlie Sugar-cane, ukh, uk, us, ikh, ik, dk, aku, ikJiari, rikhu, serdi, 
sheradi, gannd, ghenra, nai-shakar, kumad, kushiar, puri, cheriiku, charki, 
khabhu, karwnhu, karnipa, tehu, keyan, kydn, eto., etc. The majority 
of these names denote the cane-plant, others doubtless the sugar. The 
selection given is, however, fairly representative of the names in current 
use in India. In the Malay Archipelago the cane is known as tabu and i}i 
China as kan-cJie, a word believed to be derived from the Sanskrit khanda, 
a name for sugar. As a cultivated plant cane is widely distributed in India 
and numerous very distinctive forms exist, some of them known from the 
earliest historic times, others introduced quite recently. 

CrystaUis-e(?. History. — The Sanskrit name for the plant is ikshu, of wdiich the modern 

corruptions are ikh, ukh, and unkJi. Mention is also directly made of the sugar- 
cane in the Ah!7ierw«ed!a (Bloomfield, transl., xlii., 100, 277). The name sarkard : 
is similarly given by the very earliest Sanskrit Avriters for white sugar, and it 
originally denoted “grit ” or “ gravel,” hence its special signification as crystal- 
lised sugar. The name khanda (an ancient name for sugar), the root of Avhicli 
means to crush, may be considered to denote sugar from the sugar-cane 
rather than from palm-juices, where no crushing in any form is pursued. 
By modern usage, however, it became, restricted, like its English derivative 
“ candy,” to a special form of crystallised sugar — the sugar-candy {sarka^'-khdndi). 
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Jn the same way the word guda or gula indicates a “ mass ” or “ ball,” hence its 
Hpocial application to thickened sap — the modern gur or raw sugar or molasses, 
as also the balls of sugar that were used as coins in village commerce. 

The ancient name for Bengal is Gaura, a word supposed by some to have 
denoted the country of gur, and hence it has been affirmed that in Bengal origi- 
nated the art of sugar manufactme. This seems loighly improbable, since guda 
occurs in the classic works of India, prior to the Aryan conquests of Bengal. 

Lastly the name jaggery, which to-daj' is used with the special signification of Ja3'je<“J- 
palm-sugar or palm-molasses, is but a modern corruption of sarkard, fii'.st into the 
Malayal chakhara, then into the Portuguese jagara, jagra. Barbosa {Coasts S. 

Africa and Malabar, 1516, 59) speaks of “ the sugar of palms which they call 
xagara.” Joao de Barros (Decadas de Asia, 1553, iii., lib. iii., cap. 7) mentions 
the jagara made from the eocoanuts exported from the Maldives. Casar 
Frederike (1567) calls it o'?hg'?'a. Rheede, in the passage alluded to in connection 
with the cocoanut, calls it “ iagra,” and Buchanan-Hamilton {Joxirn. Mysore, etc., 

1807, i., 157-8; ii., 101; iii., 145-6, etc., etc.) uses the word jagory. A know- 
ledge of tari wine seems ever so much older than of sugar prepared from the same Tari. 
juice. Megasthenes (320 b.o.) alludes to the value of the tala trees to the people 
of India {Indika of Arrian (McCrindle, transL), 199 ; see also Malt Liquors, p. 757). 

But Eratosthenes (223 B.o.) is perhaps alluding to sugar-cane when he tells us 
that “the roots” were sweet to the taste both when eaten raw and boiled. 

Lucan (a.d. 65) refers to the sweet juice expressed from reeds {tenera arundo). 

Paulus ASgineta (Adams, transk), iii., 246), in the 7th century, speaks of the 
sugar brought from “ Araby the Blessed ” as being less sweet than honey. 

Unmistakable reference is xnade to sugar-cane as cultivated on the shores of oultivatioa 
the Persian Gulf during the 9th century. “ The crusaders foimd sweet-honeyed Petitioned, 
reeds in great quantity in the meadows about TripoK, which reeds were 
called sucra.” Galt, who published a history of sugar, says it is certain 
that in the year 1148 it was largely cultivated in Sicily and that the 
Venetians traded in it, but he adds, “I have met with no evidence that the 
Saracens carried it from India to Sicily.” Sanutus, who wrote of 1306, observe.s carried to 
that in the countries subject to the Sultan, sugar-cane was produced in large Burope, 
quantities, and that it was likewise carried to Cyprus, Rhodes, Sicily and other 
places belonging to the Christians. 

The Greco-Roman world had a very distorted idea of the origin of sugar. 

It was a Icind of honey obtained from canes or mambas. In Hebrew writings 
there is no indication of a knowledge of sugar, so that it was not cultivated in 
Arabia and Egypt prior to the Jewish captivity at Babylon. The Chinese do China, 
not appear to have known of sugar from very ancient times. Bretsehneider 
says that he has not been able to discover any allusion to it in the most ancient 
books. It is first mentioned, he adds, in works that date from aVjout the second 
century B.c. According to the Pent Sao, a man was sent, about 627 a.d., from 
China to Bihar to learn the art of refining sugar. Marco Polo {Travels, 1290 
(ed. Yule), ii., 313) visited India, and gives fuU particidars of the coast towns 
of the south and we.st. Of Quillon, he says “ their wine they make from palm- 
sugar.” But Polo does not definitely mention sugar, or rather sugar-cane, 
imtil he reaches China. Of Pekin, he remarks, “ enormous quantities of sugar 
are made,” and this “ brings many merchants who traffic about the Isles of the 
Indies.” In a footnote, Sir Henry Yule explains that there is still a great 
deal 0 sugar growm and made about Euchau ; indeed all the fine Chinese sugar- 
candy is produced at Eokien. If, therefore, this reference to Chinese sugar 
denotes sugar-cane, it is the only one, in Marco Polo’s record of his great ex- 
plorations that can be so interpreted. 

In one chapter Polo alludes to Bengal, but it has been shown that he never ruili.T.n Sngyr. 
himself visited Eastern India and that his notions of Bengal were so imperfect 
that the particulars he affords regarding sugar cannot be accepted as necessarily 
denoting an ancient knowledge. Ramusio (in his edition of Polo) says the Chinese 
were taught the art of refining sugar by some men from Cairo who happened to 
be at the Court of the “Great Can” {Purchm’ Pilgrimea, iii., 101). ' Sir Hugh iraciiiiery, 
Willoughby (about 1554) spealjs of ^‘suoh number of Ingenios for sugar ” seen 
near Pekin (Purchas, l.c. 270). Most of the 16th and* 16th century travellers 
in China mention sugar as being so good and' cheap. ■ It is commonly stated that 
Vasco da Gama (w'ho doubled the Cape of Good-Hope in 1497) relates that a con- 
siderable trade in sugar was at that time carried on fcom Calicut — the then capital 
of West Indian commerce. John Leo makes a similar statement regarding Nubian 
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sugar during 1500 A.n., and other travellers shortly after the time mdicated dis- 
cuss the sugar of India. Thus, for example, Varthema {Travels, 1510 (ed. Hakl. 
Soc.), 163) explored the west eoast and furnished many details of the trade and 
industries of CaHcut. He gives a full account of its fruit trees, and says of the 
coeoanut that it is the best tree in all the world. He describes its wine and 
sugar and tells of the monkeys stealing the former. But he makes no mention 
of sugar-cane. Of a town in Horth Kanara, identified with Sedasevaghur 
(which he calls Bathaeala), he observes that it possesses “ a great quantity of 
sugar,” but from the previous account of the Calicut sugar it may be presumed 
this also was palm-sugar. It is somewhat strange that Garcia de Orta should 
make no mention of sugar-cane, and it is certainly most singular that Baber 
{Memoirs, 1519 (Leyden and Erskine, transl.), 326-7) should furnish many inter- 
esting details of the date, the coeoanut and the palmyra palms, but make no 
mention of the sugar prepared from them nor of the sugar-cane fields of India. 
He speaks of the jixiee of the palms being called tari, and of its being drunk 
both fresh and after it had fermented. But he admittedly describes only 
the plants and animals seen in Hindustan which were different from those 
of his own country — Ferghana and Bokhara, He accordingly apologises for 
having mentioned the date-palm, which was not confined to Hindustan. It 
has already been pointed out that Bheede, the earliest and even to-day 
one of the most accurate of Indian botanists, while describing and figuring 
should make no mention of its sugar, though he describes the sugar 
of the coeoanut ; and even still more curious is it that he is silent as to sugar- 
cane. iLhe Ain-i-Akhari (1590, Bloehmann, transl., 69) fortunately gives iis full 
particulars, “Sugar-cane, which the Persians call naishakar, is of various 
kinds, etc., etc.” Linschoten has much to say regarding sugar {sura), but his 
reference to sugar-cane would appear to have confused it with bamboo {mambu, 
as he calls it), the old error that descended from the classic times of Greece and 
Borne, so that it is possible even Linschoten had not personally examined the 
plant. Thevenot {Travels in Levant, Indostan, etc., 1687, pt. iii., 26) mentions 
the cultivation of the sugar-cane in Surat. 

There would seem little doubt that sugar-cane cultivation originated in 
Southern Asia, if not in India, bxit it has never been satisfactorily proved to have 
been met with wild in India or anywhere else, and is accordingly Imown purely 
and simply as a cultivated plant. Loureiro would, howex-'er, seem to think it 
was indigenous to Cochin-China {FI. Coch.-Chin,, i., 52), but perhaps with no 
greater justification than the statement of its having been found wild in the 
Car-Nicobar island. The mention of sugar, by European travellers to the west 
coast of India, almost invariably denotes palm-sugai’, and as that part of India 
was first reached and explored, it seems likely that an xmdue importance has 
been given to palm-sugar (see remarks xmder Trade). It is, however, to say 
the least of iL very surprising that the early botanists who deal with the 
plants of India make no mention of sugar-cane. Thus, for example, Bheede 
(1698 A.D.) gives a brief account of one of the naked-seeded sorghmns, 
but says nothing of its 3 delding sugar. Bumphius (1750) tells us, however, 
that the white-seeded sorghums often have the stems so sweet that they 
are regularly chewn for their sweet jvdees, but adds that sugar is never 
made from them as from sugar-cane. In a further passage he gives full par- 
ticulars regarding sugar-cane cultivation in the Dutch colonies, but ventiues 
no opinion as to the home of the plant. Miquel, Hasskarl and Blanco make no 
mention of wild sugar-cane in Sumatra, J ava or the Philippme Islands. Crawfurd 
tells us that he faded to find it in the Indian Archipelago. It seems fairly cer- 
tain, however, that the Muhammadans were conspicuously identified with the 
extended cultivation of both cotton and sugar-cane. After the Muhammadans, 
the Portuguese were perhaps the people most closely associated with the early 
distribution of sugar-cane cultivation. In 1419 it was taken to Madeira from 
Sicily (Pwohas’ JPilgrimes, i., 6), and there would seem every reason for be- 
lieving that this was its first appearance on the islands of the Atlantic. Sloane 
{Nat. Hist. Jam., 1707, L, 108-9), while describing sugar-cane and the manu- 
facture of sugar, dwells especially on the necessity of adding an alkaline salt 
or “ temper ” to the boiling liquid, to facilitate the formation of the crystalhne 
article. But although the story of the Muhammadan influence is generally 
accepted, it is somewhat curious that Browne {Hist. Jam,, 1789, 129-33) should 
have regarded the plant as a native of the Canary Islands. He appears to have 
thought it existed there before its introduction by the Spaniards and the Portu- 
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guese to the mainland and islands of the west, coast of Africa. 'S’rom Madeira it 
apparently was taken to Brazil, but at a very early date, for Magellan speaks 
of finding it there in 1519 (Purchas, l.c. 34). From Brazil it was carried to St. 

Domingo and Barbados. Of the last-mentioned island, Ligon {Hist. Barbados, Barbados. 

1657, 84 et seq.) will be found to give a detailed account. He describes all the 
noteworthy fruits of the island, but of sugar-cane observes, “ There is one brought 
thencefrom as a stranger, from beyond the line, which has a property beyond 
them all, and that is sugar-cane.” He landed in the island 1647, and found 
sugar-cane cultivation but little understood, though the plant had been intro- 
duced from Brazil and an “ Ingenio ” for manufacturing the sugar had been set 
up. When he left the island in 1650 the manufacture had been greatly improved, 
and they had discovered the period necessary for the full maturity of the canes, 
namely fifteen months. They had also learned to manufacture “lump sugar,” 

“ but not so excellent as they make in Brazil.” Towards the close of the ISth 
century the French colonists of St. Domingo carried the cane to Louisiana, 

These brief references to the West Indies may suffice to convey the opinioir that 
it is there an exotic, and it maj^ not be far from the truth to add that it was 
the necessity for labour in sugar-planting that gave origin to the slave traffic. Slave Trade. 

John Leo, who began his explorations of Africa and Egypt about 1492, Africa, 
describes the sugar of Morocco and of Egypt, which appears even then to have 
been made from sugar-cane. Similarly Richard Jobson describes the sugar- 
canes of Sierra Leone and Gambia in 1620. Forster {PI. Bsc., 1786, 77) speaks 
of sugar-cane as grown in Polynesia for the children : in Tahitan it is known as Polynesia. 
“To.” It is recorded that the Otaheite cane was introduced into Trinidad 
and Martinique in 1782. The date when sugar (from sugar-cane) first 
readied England has not been definitely ascertained. We read of its being England, 
carried from St. Lucas in Spain to Bristol in 1526. In 1503 two ships ar- 
rived at Camperre laden with Canary Island sugar, and a century and a half 
later the supply from the West Indies and Brazil might be said to have been 
fully established and become almost a necessity on every breakfast table in 
Europe. At the present day sugar-cane is grown throughout the tropics and 
Bub-tropics, and even into the warm tempei*ate tracts, especially in the West Present 
Indies, Mauritius, British Guiana, etc., and at Malaga on the Mediterranean coast Cultivation, 
of Spain. It requires a hot, moist atmosphere alternating with periods of dry 
weather. It rarely flowers and fruits, so that cultivation is almost exclusively 
by cuttings. These are called “ plants,” and usually consist of two or three upper 
joints of the cane, the severance being by a clean out immediately below a joint. 

Hughes {Nat. Hist. Barbados, 1750, 244-52, t. 23, f. i.) alludes to the flowering Flowering, 
of the canes in Barbados, and gives full particulars of the cultivation and methods 
of manufacture pursued. But with regard to the fruiting and the production of 
fertile seed, there is no definite record of this fact having been utilised for a Fertile Seed, 
century later. Rumphius says, “ It never produces flowers or fruits unless it 
has remained several years in a stony place.” Roxburgh remarks, “ WTierewild 
I do not know ; I have never seen the seed.” But in the West Indies, about 1858, 
it was recorded that seedling canes had been observed to spring up around the 
stems (or stools) of canos that had “ arrowed ” or flowered, from which cir- 
cumstance it was believed and oft reiterated, that the sugar-cane actually did 
produce fertile seeds sparingly, though more copiously xmder certain climatic 
and soil conditions. [Gf. Sovet, Les. PI. dans UAntiq., etc., ISiQi, ii., 2QQ--2.] 

Varieties and Races of Sugar-cane. — The diversity met with would D.E.P,, ^ 
appear to have been brought about primarily by selection of sports and 
variations as manifested in adaptation to environment ; through the Varieties 
study of yield of sugar to the acre ; the observation of freedom from and Races, 
disease, etc., as also by the direct cross-breeding of the stocks thus pro- 
cured and matured. Leather defines a good cane as one which will yield 
70 per cent, of juice in the mill, afford 15 per cent, or more of cane-sugar, 
and possess not more tlian 17 per cent, of glucose. In the Dictionary the 
effort was made to divide the canes met with in India into two great 
sections : — (a) Introduced Canes, and (b) Indian Canes. Without going 
into needless details regarding the various foreign canes known to be culti- 
vated in India, the following particulars may be furnished : — 

1. Mauritius Cane, — This appears to have been introduced into India from Mauritius. 
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Mauritius aboift 1838 (if not much earlier) and was so named in consequence, 
but is in reality the yellow-tdolet cane of Java. It is said to excel the red Bombaj'- 
cane both in size and quality, and to yield one ratoon crop or sometimes two 
(when grown on rich soils), but as the roots get considerably above ground 
it requires subsequent surface dressing. 

2. Otaheite or Yellow and Straw-coloured Cane.— This was introduced into 
India about 1840, and became widely distributed, especially in Eastern Bengal 
and Assam. It is questionably distinct from the Mauritius canes of many 
plantations. The leaves are broad, pale green and droop considerably, especially 
on nearing maturity. It shows a marked tendency to arrow, especially if grown 
under the influence of sea-breezes. It has not proved a success in India, however, 
as it demands the finest soils, the most thorough agricultural methods, and per- 
fect protection ; is withal very liable to disease and to the attacks of white ants. 
According to many observers it rapidly deteriorates in India. 

3. Bourbon Cane. — This is by some persons supposed to have been originally 
discovered on the coast of Malabar, and from there to have been carried to 
Beunion, improved, and then returned again to India via the "West Indies. By 
other writers both this and the straw-coloured Otaheite canes came originally 
from Madagascar, while still other wTiters affirm that the Bourbon cane is one 
and the same as that often called the Singapore. 

4. Batavian Canes.- — There are several distinct forms, such as the violet cane, 
of which Sir John Lefroy wote in 1794, “The Batavian canes are a deep 
puri3le on the outside.” Wray says the yellow-violet and purple- violet or Java 
canes, as also the transparent or ribbon canes, all belong to this tjTpe. The 
yellow-violet differs from the Bourbon and Otaheite in being smaller, less juicy, 
considerably hardier, slower of growth and with the foliage darker and moi’e 
erect. "When ripe it is usually of a straw-colour witla the rind thick and the pith 
hard, but its juice is rich and tolerably abundant. The purple-violet, on the 
other hand, is fully as thick as the Bourbon, and has the joints from three to six 
inches long. The leaves are darker green than the yellow- violet, and it yields 
a juice richer in sweetness than almost any other cane ; but it is hard, difficult 
to grind, and affords but a low percentage of juice. The transparent ribbon- 
cane is of a bright yellow, with a number of blood-red streaks ; its leaves are like 
those of the yellow-violet, but more erect. In Jamaica it is generally planted on 
light sandy soils, where no other cane will thrive. 

It yields a fair quantity of juice of excellent quality. This cane was in- 
troduced into India (vi& Bourbon) in 1838, from which circumstance it came to 
be called “ striped Bourbon.” Mr. Kobus, who visited India in 1891 to en- 
deavour to procure fresh stock for the Java plantations* recognised the paunda 
canes of India (the canes grown specially to be eaten, and not used in the 
manufacture of sugar) as identical with the canes grown by the Dutch for 
sugar manufacture. The ukh and ganna (the kinds specially grown in India 
for sugar manufacture) were previously unlcnown to Kobus, and he accordingly 
took back with him a large supply of these. It thus seems highly probable that 
most of the edible canes of India have been developed from imported stocks, 
such as those briefly enumerated above. 

5. China Canes. — This is the sawjiarunt. nintsnHi*!, which Eoxburgh re- 
garded as distinct from the indigenous canes of India. The distinction that he 
made has not, however, been upheld by modern writers, namely in the leaves 
being flatter and the margins more hispid. The flowering panicles, Boxburgh 
says, are ovate in general outline, with simple or compound verticillated branches. 
The Indian forms he separates as having panicles spreading, the branches alter- 
nate, decompound, and the corolla one-valved (instead of having the two valves 
on the same side, seen in the Chinese canes). These canes were introduced into 
the Botanic Gardens of Calcutta in 1790. Most writers, who experimented witli 
the China canes shortly after then.’ introduction, reported that they were hardy 
and prolific, not liable to attack by white ants nor jackals, and moreover able 
to withstand the hot weather better than the indigenous sorts. These opinions 
are vouched for repeatedly in the J ournal of the, Agri.-HorticuUural Society of India, ^ 
but it is feared that if the original stock of China canes survive to this day at all, 
the plants have very possibly been largely merged into the indigenous forms and 
their origin mostly forgotten. 

6. Singapore Canes. — As already affirmed, the more important of these seem 
to be identical with some of the Batavian and Bourbon canes. Wray gives 
eight different kinds met' with in Penang, Singapore and Malacca. The prin- 
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cipal is the Selangore cane, known bs ttbhii hittong herahii (= tl?e powdery dark 

cane) or tihhu cappor (-— the chalk cane) of Singapore and Malacca. These 

names are due to the presence of a large quantity of white resinous substance 

on the stalk. By many witers this is spoken of as the finest cane in the %voi-ld. Pini>sfc Ciiuo 

But in the Straits it is often called the China cane, because grown by the Chinese 

settlers in the Straits before the Europeans commenced cane-pranting. The 

leaves are very broad and deeply serrated on the edges, very dark green in 

colour and firmly attached to the cane- The cane-itch is usually very prevalent 

on this plant. The tihu-liut (or clay cane) seems to be identical with the Ota- 

heite of most writers. The tihhu tilur (or egg cane) seems peculiar to Taune, one 

of the New Hebrides. The leaves are smooth and the stems buigo between the 

joints to such an extent as to have suggested its name. The leaves are shed as 

they ripen, and the stem becomes so brittle that it breaks readily. It is prolific 

and easily cultivated. The juice is copious and rich in quality. The tihhu clam 

or ohat is the black or medicine cane of the Malays. It is a small cane of a rich Black Dane, 

purple colour. 

The red-purple cane of Singapore is generally accepted as the stock from Red-purple, 
w'hich has been developed the red canes of Bombay. This is interesting in the 
light of the other suggestions and opinions winch point to Bourbon and the 
straw-coloured Otaheite canes being identical, and to their having ordginated 
from Malabar. Thus the early European sugar-planters appear to have ob- 
tained their stocks from Malabar, Batavia, Madagascar and the Straits. Hence 
it may be added, in conclusion, that nothing has been discovered in philology, 
botany or history that seriously upsets the hypothesis that all the foi'ins of 
sugar-cane emanated from a common species, which was very probably originally 
a native of India and perhaps also of the tracts adjacent to India. 

7. Indian Canes. — It has been pointed out by Benson and others Indian 
that foreign canes introduced into India rapidly manifest a decline in the Indigenous 
percentage of sugar-yielding juice. The crop of cane continues high, but 
the merit in sugar-production declines. This fact has led naturally to sugaf Yield. 
greater faith being placed in the improvement of Indian stock than in 
the acclimatisation of foreign canes. Commenting on the Madras canes, 

.Leather observes that “ undoubtedly some of the cane which is at present 
grown in the Madras Presidency is second to none in the world.” A 
movement has, therefore, been started to study the Indian canes critically 
by growing them side by side at test farms. Saiyid Muhammad Hadi, 
having devoted considerable attention to the study of the canes of the 
United Provinces, published a valuable work designated ‘'The Sugar 
Industry of the United Provinces of Agra and Oudh ” (1902), and assorted oiassiacation. 
the canes there described and illustrated into three groups as follows : — 

Group I. XJkh Canes.— -These are the most numerous and most Hkh. Canes, 
extensively cultivated of all races. They are grown entirely for the pro- 
duction of sugar. The majority have a fairly hard, firmly adhering skin, 
which cannot be detached with a knife beyond the joints. Stems (canes) 
small, thin, erect, reed-like, thickest a little above the middle, mostly 
lemon-green in colour, with age becoming pale yellow or, in a small sub- Description, 
group, blotched with red. Leaves narrow, small, dark green and soft. 

Aerial roots proceed as a rule from but a few of the lower joints. The 
internodos are short, only slightly constricted at the joints, and often 
possess a distinct central cavity that is even surrounded with strong 
hbrous cords. Buds small, depressed. 

These, Hadi refers to the following sections : — (a) canes other than Races. 
yellow. Of this nature lie forms three series as follows : — (1) dhaul canes, 
of which he figures and describes seventeen different kinds. (2) matna 
canes, of which he shows ten kinds. And (3) Jcuswar canes, w^hich he 
refers to twelve different kinds. .Then finder (&) the red ukh canes, he 
places the chin or chan canes, of which he. describes' six different forms. 
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Hadi regards the 'paunda canes as foreign, but accepts the c/^m as 
indigenous. It seems possible, however, that some of these may in 
reality be the survivals of the Chinese canes largely experimented with in 
these provinces nearly a century ago. 

Group II. The Ganna Canes. — Except in a few districts these are 
grown almost exclusively as edible canes, especially in districts where the 
paunda canes cannot be successfully raised. They are usually taller and 
thicker than most of the races of ukh canes, and have longer and broader 
leaves. The skin is generally hard, but easily removable. The pith is 
always distinct!)^ softer than in the former group. The central cavity 
and filaments are also absent and the canes are juicy, though not very rich 
in sugar. The aerial roots are more largely produced, and the buds are 
large and more conspicuous than in the ukh canes. But the sugars manu- 
factured from them are inferior in colour. Lastly, they are very liable to 
fungal diseases, such as “ red smut ” {Trichosphmria Sacchari), and 
are readily attacked by wild animals and white ants. 

The best-knomi examples of this group are known as agaul, merthi, 
dikclian, pansdki kdld gannd, katdrd, baraukJia, tanka and ghorara. Most 
of these names denote iiitroduction from one district to another, such as 
Gagaiil (agaiil), a village in Meerut; andtnerthi, Meerut — but Hadi accepts 
the majority at least as being indigenous to India. 

Group III. Paunda Canes. — These are the acclimatised canes proper, 
that is to say, those admitted by the people to be of foreign origin, such 
as the Mauritius, Otaheite, Bourbon, Batavian, China, Singapore, etc., 
discussed above. They are grown almost entirely for chewing, except in 
one or two localities where they are used for sugar manufacture. Gener- 
ally speaking, their cultivation is confined to the vicinity of large towns 
where a ready market niay be obtained. High cultivation, involving 
heavy expenditure, is an essential feature for the growth of these canes — 
hence they are more profitable as edible canes than as sources of sugar. 

They are tall plants, very thick, with hard skin (easily removable), and 
soft, fleshy, central solid stems. The leaves are proportionately long and 
broad, and aerial roots more abundant than in any other canes, but their 
buds are proportionately small. Many of them have been so long under 
cultivation in India that they have had local names assigned to them. 
The best-known examples of this are : (1) Madrasi or thun ; (2) Bomhai 
(red cane of Bombay) ; (3) Saharanpuri ; (4) lal ot kola gannay (6) 
Banai-.si ; (6) Burmi ; and (7) Poona paunda. 

Standard in Description. — Mollison and Leather furnish a diagram 
showing in outline four forms of cane, and suggest the desirability of future 
■writers accepting these as comparative standards. They furnish parti- 
culars of 46 canes, but of 11 they have omitted to say to which 
type they belong, and of 9 more they are apparently not quite certain 
themselves. The proposed classification would thus seem by no means 
a very satisfactory one. In type (A) the joints are constricted but the 
cane not materially swollen, -whereas in (C) the joints (nodes) are con- 
stricted and the internodes distinctly swollen. These would seem to 
correspond very largely to both the ganna and paunda canes of Hadi’s 
classification. The folio-wing are the (A) canes of Mollison and Leather : — 
Inli-jadi ; deo-gadi ; Green Mauritius ; rasdali {msvali, the juicy) ; 
Yellow-green of . Bijapur; Purple Mauritius (imported in 1893), the 
rdmrasddli of Kanara ; Streaked cane of Dharwar and Belgaum ; Madrasi 
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■jpaUnda {oi Sitapur, Barabanki, Bareilly, etc.) ; Icajli {ot Pardwan) ; and 
the pun (of Bardwan). (C) canes are : the Miafuria ox meva (of Surat) ; 

Malabari (of Surat) ; the ^nahim Yellow-green or Poona fundia samsara 
(of Dumraon) ; and the Saharanpuri (of Cawnpore and Bareilly). 

The (B) and (D) canes of this classification seem to correspond to the 
truly indigenous canes of India which Hadi groups under the most general 
Indian name uhh. Of the former the following may he mentioned;— 
vansi or Bamboo or hetta kahbu (of South MarMia country) ; hullu 
habbu {hullu = grass, and kabbu — sugar-cane) (of the South Maratha) ; 
sanna (— small) -bile {= white) -Jcabhu (of Khanapur and South Maratha) ; 
onungo (of Dumraon) ; dhaul ox dhaur (of Cawnpore, Bareilly and Shah- 
jahanpur) ; matna (of ditto) ; and rakra (of Shahjahanpur). 

The (D) canes are as follows : — pansabi (of Behea) ; kJiari (of Dumraon 
and Bardwan) ; the dikchan (of Cawnpore and Shahjahanpur) ; and the 
munga (of the same place). 

Lastly, the (E) canes of Mollison and Leather seem to correspond closely 
with the coloured ukh canes of Hadi. The examples given by the former 
authors are bhuri, phojhhuri and songadi (of Surat) ; the Purple cane (of 
Bijapur, Bassein and Thana) ; and the kare kabbu (fere = black) (of 
Belgaum, Khanapur and Dharwar). 

I have enumerated the chief canes mentioned by Mollison and Leather, 
and not those given by Hadi, because the former are applicable to a wider 
area, and at the same time, so far as the United Provinces are concerned, 
correspond with many of those given by Hadi. The Imperial Gazetteer 
(iii., 39) says the canes of India maybe broadly grouped into (a) thick, 
juicy, soft lands which ordinarily require very liberal cultivation and Juicy Oanes. 
irrigation, and (6) thin, hard, less juicy canes which, with well-distri- my Canes, 
buted rainfall, succeed with less liberal cultivation and with sparing 
irrigation or even without any. 

[Cf. Leather and Mollison, in Agri. Ledg., 1898, No. 8 ; Mukerji, Handbook 
Ind. Agri., 1901, 392 j Mollison, Textbook Ind. Agri., 1901, iii., 109, 163-81 (a 
reprint from Agri. Ledg.) ; Basu, Agri, Lohardaga, 1890, i., 37-8 ; Heuz6, Les 
FI. Indmt., 1895, iv., 110-37; itobus, Improv. Sugar-cane by Chemical Select., 
in Kew Bull., 1899, 45 ; Kew Bull. (add. ser., 1), 12-4, 125-8 ; Eckart, Varieties 
of Cane grown by the Hawaiian Sugar Planters' Assoc., Bull., 1903, No. 1 ; Watts, 

Far, of Sugar-cane Crown in Antigua in 1893 ; also Exper. in Leeward Islands 
(Antigna and St. Kitts), 1903, pt. i. ; also 1905, Exper. British Ouiana, 1904 ; 

Stubbs, iSygrar-C^anc, Louisiana U.S. Dept. Agri. Exper. Stat. Bee., i., 63 ; 1896, 
vi., 39, 411 ; 1901, xii., 438, 1033-4; Hosie, Rept. Prov. of Ssu'ch’uan, China, 

1904, 22-4; Rev. des Cult. Colon., 1901, ix., 258-61, 322, 324; International 
Sugar Journal, iv,, 265-70; Indian Exper. Farm Repts. : — Poona, 1897, 14-7; 

1898,14-6; 1900,13-4; Sibpur, 189.3-4,3-4; Bardwan, 1900-1, 11; Oawn- 
pore, 1889-90, 6-8 ; 1894-5, 13-4 ; 1895-6, 23-7 ; 1897-8, 25-6 ; 1899-1900, 

21-3; 1901-2, 14; 1902-3, 13; 1904-5, 10-11 ; Baxhor, Scheme for Provincial 
Enquiry into the Sugar-cane Indust , 1906; Selection and Disinfeetdon of Sugar- 
cane Cuttings, m. Agri. Journ. Ind., 1906, i., pt. iii., 262-3 ; also Barber, Origrin 
of New Sugar-canes by Bud-Variation, 1906, L, pt. iv., 285-9 ; Butler, AeZeef. of 
Sugar-cane Guttings, pt. a., 193-201.] 

Seedling Canes. — In the concluding paragraph under history, refer- Seedling- 
euce has been made to the flowering of the cane (p. 933). But it Canes, 
had long been supposed that the sugar-cane, as with some other culti- 
vated plants propagated by cuttings, had lost the power of producing 
seed. Unlike the beet it was only, therefore, open to improvement hy 
the chance occurrence of bud variations or by the chemical selection of 
canes individually richer in sugar. Natural 

As a matter of fact, the sugar-cane is, though sparingly fertile, not Siings. 
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absolutely seedless. As long ago as 1858 Parris had raised seedlings 
from it in Barbados, and, in 1888 Bovell and Harrison, in the same island, 
and Soltwedel in Java, succeeded in accomplishing it. This opened the 
way to improvement by seminal variation, which was at once taken 
advantage of. Thousands of seedlings were raised from seed taken from 
known seed-parents, but of which the pollination was uncertain. Selection 
was made of those with a vigorous habit and a high saccharine content. 
Somnatioa In 1904 Lewton-Brain succeeded in hybridising known varieties by 

Accomplished, artificial cross-pollination. It thus became possible to breed on definite 
lines so as to combine the desirable characters of particular races. One 
object would be to obtain those which would resist the disease which 
had led to the abandonment of the cultivation of the Bourbon cane. 
Seedlings produced in Barbados (about 1899-1900) , and known as “ B 147 ” 
and “ B 208,” have both been found to yield fully half a ton per acre 
HigiiTioia. more sugar than “ Caledonian Queen,” and fully three-quarters of a 
ton more than ‘‘ Bourbon,” They have, in fact, been stated to pro- 
duce, under favourable conditions, fully 3|- tons per acre, the best canes 
formerly grown having yielded only 2'53 tons, so that these seedling stocks 
showed an increased yield of 37 per cent. 

iOf. Kew Bull, 1888, 294; 1889, 242; 1891, 10-24; 1894, 84-6; 1896, 
167-70; Journ. Linn. Soc., 1891, xxviii., 197-201; Agri. Oaz. N.-S. Wales, 
1891, ii., 428-9 (which republished paper from Revue Agricoh regarding experi- 
ments in Mauritius) ; Hart, Eept. Seedling Canes, Trinidad, 1898-1900, No. 120 ; 
D’AlbUquerque and Bovell, Ic. Imp. Dept. Agri. W. Indies (pamphlet ser. ), 1900, 
No. 3 ; 1901, No. 12 ; 1902, Nos. 19, 20 ; 1903, Nos. 26, 27 ; 1906, Nos. 39, 40 ; 
Westind. Bull, (containing reports of Agri. Conference), 1900, i., 147-51, 182-4, 
380-6; ii., 23-32 ; iii., 29-46; Colonial Repta. W. Indies, (misc.), 1906, No. 36, 
v.-xviii., i.~iii. ; Butt. Imp. Inst., July 1903, 81-8 ; Louisiana, Planter and 
Sugar Manufacturer, March 1905, 164-9, 172-3; 1906, 156-9; Agri. News, iv., v. 
(many passages) ; Cult, of Sugar in Philippines, in Trop. Agrist., Oct. 1905, 
585-6; Freeman, Current Invest, in Econ. Bot., in New Phytologist, 1906, iv., 
103-14 et aeq ; Morris and Stockdale, Improv. by Selection and Hybridisation, Rept. 
Third Gonf. on Genetics (issued by Roy, Hort. Soc.), 1906, 310-36; Lectures 
to Sugar Planters (issued by Imp. Dept. Agri. W, Ind.), 1906.] 

CULTIVATION. 

. Area and Yield of Sugar-cane and Sugar. — There is perhaps no 
other aspect of the sugar industry of India regarding w’hich more obscurity 
prevails than the Provincial and Imperial averages of yield of cane to the 
acre and of sugar to the cane. Moreover, returns are only available for 
six of the provinces, though these embrace about 95 per cent, of the 
stigar-cane area. The provinces covered by the official Memoranda, 
issued by the Director-General of Commercial Intelligence, are (1) Bengal, 
(2) Eastern Bengal and Assam, (3) the United Provinces of Agra and 
Oudh, (4) the Panjab, (5) the North-West Frontier Province and (6) 
Madras. The areas omitted are (7) Bombay and Sind, (8) the Central 
Provinces and Berar, (9) Burma, and (10) the Native States. For the 
past eight years the first six provinces have shown an average of 2,307,618 
acres under the crop, with a yield of 1,988,211 tons of crude sugar (gwr). 
This gives an average of 1*1 acres to the ton of crude sugar, or say one ton 
to the acre, provided it be accepted as safe to frame any such estimate. 
But it must be observed that the crude sugar of India is ordinarily a much 
inferior article to that indicated by the estimates of sugar-production in 
most other countries. Thus, for example, much of the imports by India 
from Java are considerably below the Continental standard. To correct 
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Indian returns of raw sugar into the crystallised article, the proportion is 
2-| or 3 raw to 1 refined sugar. The Indian yield of cane to the acre 
does not appear to be ever published, so that the relative merit of the 
Indian stock to that of other countries cannot be ascertained. 

The cane areas of the omitted provinces (7 to 10 inclusive above) a-i-kmiI. lii-.-i 
can be ascertained, but not their yield of sugar. In 1903-4 and 1904-6 
these came to about 140,000 acres, so that if that area be added and the 
proportionate figure be worked out for the outturn, the result would not 
materially disturb the calculations based on the six provinces only. The 
area returned in 1905-6 as under cane in the six provinces was 2,110.800 
acres, and in 1906-7 was estimated at 2,348,800 acres. The ascertained 
yield was 1,725,300 tons in 1905-6, and 2,223,400 tons in 1906-7. The 
Agricultural Statistics still further show that in 1899-1900 the total area for Oontraetior 
all India under sugar-cane was 2,541,470 acres ; and the subsequent figures 
manifest a shrinkage, right down to the returns of 1905-6, both constant 
and serious, though the improvement in the succeeding year is more 
hopeful. This may be exemplified as follows 


1890-1 

Acres. 

2,758,000 

1S9S-9 

Acres. 

• 2,755,000 

Actual Areas. 

1891-2 

3,100,000 

1899-1900 . . 

2,693,000 


1892-3 

2,798,000 

1900-1 

2,522,000 1 


1893-4 

2.897.000 

2.764.000 

1901-2 

2,474,000 


1894-5 

1902-3 

2,358,000 


1895-6 

2,930,000 

1903-4 

2,280,000 


1896-7 

2,651,000 

1904-5 

2,244,800 


1897-8 

2,648,000 

1905-6 

2,110,800 


Average of 

8 years : — 

2,818,260 

Average of 

8 years — v . 

2,429,700 



Thus, according to these returns, the area for the eight years preceding Injfiuence 
the enactment to countervail bounty-fed sugar in 1899, showed auc annual of Bounty- 
average of 2,818,250 acres, and for the eight years subsequently, of Sugar. 
2,429,700 acres. But it is possible these returns are not very accurate 
for the provinces of minor production and for the Native States. They are 
possibly low estimates, but doubtless are relatively correct, and there- 
fore would seem to justify the opinion that the sugar-cane acreage of 
India has for some years past steadily manifested a contraction. 

Turning now to the provincial returns, the United Provinces head the 
list with 49 per cent, of the total area, namely 1,228,900 acres in 1905-6 indES Areas, 
and 1,386,700 in 1906-7. Then follows Bengal with 19 per cent., or 
approximately half a million acres. Next Eastern Bengal and Assam 
with 11*2 per cent., or 201,500 acres in 1905-6 and 199,900 in 1906-7. 

The Panjab, 13*7 per cent. ; the North-West Frontier Province with 1 per 
cent. ; and Madras, 2*5 per cent, of the total Indian area under sugar-cane. 

“ In the North of India and in Bengal 20 tons of cane per acre is con- 
sidcrcd a good crop, and an outturn of 1| to 2 tons of gur per acre is ‘^corvei. 
obtained. In peninsular India, where sugar-cane is extensively grown 
under well irrigation and is very highly manured, the product is much 
higher, 6,000 to 7,000 lb. of gur per acre being an ordinary outturn. 

With very careful cultivation and high manuring, even double the yield 
has been obtained from soft varieties of cane” (Imp. Gaz., hi., 41). 

Mollison and others have often said that the experiments conducted at the 
Government Farms have proved that sugar-cane can be more economically 
produced in India than in any other country in the world. [C/. O’Conor, 
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Anglo-Indian Itevieiv, April 1903 ; Leather, Effect of Change of Climate 
on Juice of Sugar-cane, in Agri. Journ. Ind., 1906, i., pt. iv., 412-3.] 
Return In Foreign Countries. — ^With regard to the yield in other 
countries, H, G. Prinsen Geerdings, Director of the Sugar Experimental 
Station of West Java, gave the following yields of cane to the acre : — in 
Java, 36 tons ; in Sandwich Islands, 334 ; in Egypt, 22 ; in Queensland, 
suLMr. IG ; and in Japan, 15-2. Yield of sugar in tons to the acre ; — in Japan, 

14 ; in Queensland, 1-6 ; in Egypt, 2-2 ; in Java, 3-6 ; and in Sandwich 
Islands, 8. These results showed the further fact, namely, tons of cane 
to the ton of sugar : — ^in Java, 74 ; in Sandwich, Egypt, and Queensland, 
each 10 ; and in Japan, 14*3. 

Thus there would seem a wude range both in yield of cane to the 
acre and in the amount of sugar afforded by the canes produced. By 
high cultivation the yield of cane has been immensely increased in the 
Sandwich Islands, but it would seem as if the lower returns in Queens- 
Metiio(3s of land were compensated for by the superior methods and appliances used 
Mtmufacture. manufacture, since the cost of sugar-production is in Java £8 12s. 6d., 
and in Queensland only £8 15s., and this in the face of the startling state- 
ment of the yield being 36 tons in Java and only 16 tons in Queensland. 
Queensland is thus able to produce sugar at approximately the same price 
Cost of per ton as Java. But this question of cost of production manifests a wide 
Production, range. Thus it is £8 4s. id. in the Sandwich Islands ; Egypt, £9 10s. lid. ; 

Barbados, £9 15s. ; Trinidad, £10 19s. lid. ; Demerara, £12 18s, lOd. ; 
Ereiich Antilles, £14 6s. 9d. ; and the United States, £18 18s. 6d. These 
were sums worked out a few years ago for the countries with a gold standard 
in currency, but it may be useful to add similar figures for the chief silver- 
standard countries : — ^Mauritius, £6 2s. 6d. ; Philippines, £6 16s. lid. ; 
Japan, from £13 5s, 8d, to £16 16s. lOd. ; Argentine, £17 14s. lid. ; and 
Brazil, £22 6s. lid. 

The Manchester Chamber of Commerce {Monthly Record for Oct. 31, 
1899) discussed the yield of beet-sugar as compared with cane-sugar to 
the acre, with the following results : — 


Beet versus 
Cane. 


Beet-sugar. Cane-sugar. 


Germany 


1 ’71 tons. 

Hawaii . . 

3‘6 tons. 

Belgium 


.. 1-55 „ 

Java 

3-2 „ 

Holland 


.. 1-29 „ 

Barbados 

1-89 „ 

France 


.. 1*24 „ 

British Guiana . . 

1-82 „ 

Austria 


. . 1-09 „ 

Queensland 

1-8 „ 

Russia 


.. 0-80 „ 

St. Lucia 

1-75 „ 




Trinidad 

1-54 „ 


Martineau gives an average of 2 tons per acre as fair for all sugar-cane 
production, a result which, considering the improvements already effected 
in the stocks and methods of manufacture and in the possibilities of the 
future, by no means justifies gloomy forebodings for the sugar-cane 
planter. 

\Cf. Board of Trade Journ,, 1901, xxxiii., 69 ; Queensland Agri. Journ., 1901, 
viii., 126; 1901, ix., 6; West Ind. Bull., 1902, iii., No. 1, 46-65; Agri. Dept. 
Natal Rept., 1902, 17; JJ.S. Dept. Agri. Exper. Stat. Pec., 1901, xiL, 742 ; 
The American Garden (discusses the Hawaiian yield of 10 tons of sugar to the 
acre),].". . 

Manures. _ MANURES and manuring of sugar-cane.— D eathev (Agri. Journ. Ind., 
i., pt. i., 13-24) deals with the subject under the following among other headings : 
liistory, the demands of the plant from the soil, and the manures best suited 
to meet this strain. He suggests a division of the mamues into — first, farm- 
yard, poudrette, and fish manures ; second, oil-cakes ; and third, bones and 
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saltpetre. Having given the Indian experience with each of these, he next 
proceeds to discuss the effect of manures on the juice. {Of. Sugar-cane Cult., in 
Dept. Agri. Mad., 1905;] 

DJSBASBS AND PBSTS. — The blights of cane may be grouped into three Diseases, 
sections : — 

(1) Fungal Blights. — -Butler (Ifem. Dept. Agri. Ind., i., Ho. 3, 1-53, tt. i.-xi.) 
reviews the Indian literature on tliis subject, and furnishes much new and useful 
information. He describes the following diseases : — (a) Red Rot (Red Smut). Bed Eofc, 
Cullefutrichrtm fnlentum, Went. (6) Smut, ZTstilat/o Sucehnrl, Rabenhorst, (c) 

Pine-apple disease, Thie.lavioi>sis etlmcetierta, Went, {d) Black Rot, SpJiatromeuia 
(iMposum, Butt. (e) Brovni Leaf-spot, Cerconitoru tongipas, Butt. (/) Rlllg- 

Spot, Ijepfosphmt'ia StiecUat'i, Br. d. H. (gf) Sooty Mould, eapnoatuni sp. 

In a further paper. The Selection of Sugar-cane Guttings, Butler [Agri. 

Journ. Ind., ii., pt, ii., 193-201) shows the imperative necessity to avoid using- 
diseased stock. Barber published {Agri. Journ. Ind., i., pt. i., 44-8 ; ii., 
pt. i,, 40) an account of the Samalkota Sugar-cane Farm, in which he deals 
with fJoiietotriehuni and shows that successive canes hav'e held favoiur in Soutli 
India dm-ing the past forty years, each in turn only to become diseased, thus 
causing widespread loss. But both these authors show that such calamities 
might be, to some extent at least, prevented were the stock rigorously selected. 

[Cf. D.E.P., vi., pt. ii., 122 ; Sugar-cane Diseases, Agri. Ledg., 1898, No. 13, 

403-523 ;_also Gage, 1901, No. 5, 71-95 ; Thiselton-Dyer, Sugar-cane Diseases of 
W. Ind., in Ann. of Bot., 1900, xiv., 609-16 ; Butler, Red Rot of Sugar-cane, in 
Agri. Journ. Ind., 1908, i., pt. iii., 259.] 

(2) Insect Pests. — Many writers have dealt w^ith the pests, but more casually Pests, 
than systematically. Saiyid Muhammad Hadi {Sugar Industry of U. Prov., 

45-51) reviews the papers previously published, besides contributing largely to 

the subject himself. Cotea {Ind. Mus. Notes,!., 22-7) worked out the life histories 
of some of the sugar-cane pests, but it was left to Maxwell-Lefroy to furnish full 
details regarding the Moth-borers of the cane. The reader will find his first Motli-borers. 
contribution in The Agricultural Ledger (1900, No. 23), but this was later on 
followed up by The Moth-borer in Sugar-cane, Maize and Sorghum in Western 
India {Agri. Journ. Ind., 1906, i., pt. ii., 97-113). 

(3) Other Bnemies and Pests. — Perhaps the most serious that has to be men- Bueniies. 
tioned in this place is the root parasite striga luten. This little flowering plant 

injures the cane so seriously that a large percentage may often be seen to be 
killed by it. The only known cure is to uproot the parasite as much as possible, 
and to avoid growing cane on the same field for some years subsequent to a severe 
attack. Wild animals, such as the jackal, the boar and the rat, often do much 
injury to the crop, and frost or floods are alike disastrous. White ants are also Vnts 

very destructive (Maxwell-Lefroy, Agri. Journ. Ind., 1906, i., pt, ii., 174-6 ; 
also in Mem. Dept. Agri. Ind., 1907, i,. No. 2, 126). For fxiller detail regarding 
the insect and fungal pests of sugar-cane, the reader should consult the impor- 
tant work by lirtiger {Das Zuckerrohr und Seine Kultur, 1899, 301-466), which, 
however, has more particular reference to Java. _ 

Bengal . — The area under sugar-cane, according to the Final Memoran- 
(ium of the Grovernment of India for 1904-5, amounted to 633,000 acres, 
and the estimated yield came to 634,700 tons of raw sugar or gur. The Areas. 

Season and Crop Rejoart for 1904-5 gives the areas in the various divisions 
as follows : — Patna, 166,000 acres ; Bhagalpur, 95,800 acres ; Eajshahi, 

92,200 acres ; Dacca, 83,700 acres ; Bardwan, 79,300 acres ; Ohota 
Nagpur, 53,100 acres ; Presidency, 39,400 acres ; Chittagong, 17,600 
acres ; and Orissa, 10,800 acres. In the year following, the apparent, hut 
not actual, decrease in area was due to 14 districts, previously returned 
under Bengal, having been transferred to the new province of Eastern 
Bengal and Assam. This leaves the normal , area of Bengal for 1905-6 
under cane as 421,600 acres, and for 1906-7, 423,500 acres, with a yield 
of 419,300 tons. 

The most recent accounts of cultivation are by Mukerji and Roy. Several 
varieties of cane are cultivated throughout the province. According to Roy, ex- 
periments have been made, for some years past, on the Bardwan Farm with four of 
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these, viz : — ( 1 ) ShamsJiara, (2) KajU, (3) PoorimxA. (4) Poona. The results attained 
point to the 5/iams/iara as the best gwr-producing cane. The crop grows both 
on clayey and loamy soils, but a mixture of the two is preferable. Mukerji states 
that the best canes are found at the junction of old and new alluvia on the sides 
of streams and rivulets, where the soils are red clay loams, rich in mineral matter. 


Irrigation. 


Tnmnung. 
Top Dressing. 
Harvest. 


Mauritius 
System. . 

Coat. 


E. Bengal 
and Assam. 

Area.a. 


As the crop is an exliausting one, it is never grown on the same land year after 
year. The crops it most commonly follows are pulse, mustard, potato or dus 
paddy. The best time for harvesting sugar-cane is from December to February, 
find tile most advantageous time for planting, the month of February. 

In Lower Bengal the land is prepared by frequent ploughings from the middle 
of October to the middle of January. In most places it is also hoed, since 
deep cultivation is considered essential. When the soil has been thoroughly 
broken up, it is harrowed several times. The field is then divided into beds, by 
digging broad trenches, slanting from top to bottom at intervals of 40 feet, then 
subdivided by cross trenches 7 feet apart. Parallel furrows, at intervals of 1 to 
2 feet, are now draum along the beds, and oil-cake put into these. The plot is 
then well irrigated and cane cuttings placed lengthwise in the fiurows and covered 
up. Those are taken either from entire canes or the tops of canes. The 
latter system is said to be that pimsued in the Bardwan Division, whilst the 
former is adopted in Bihar and Eastern Bengal. The cuttings are previously 
prepared by having been kept for a week or so in a cool pit — layers of cane with 
wet straw and ashes between. Subsequently the land is retained izi a moist 
condition by artificial irrigation, generally given every fifth day, and when the 
young shoots have come above ground, the surface is well watered and hoed 
betw'een the furrows. Afterwards it is occasionally irrigated and hoed, the plants 
being earthed up tmtil the original fm-rows are converted into ridges. During 
the rainy season the soil is kept well drained, loose and free from weeds. From 
•the middle of July to the middle of October the plants are tied up in clumps. 
Their dead leaves ai-e removed, and oil-cake applied as a top dressing, at the rate 
of 4 to 5 maunds per higha. The crop is harvested from the middle of December 
to the middle of February, 

In some places, especially on light soils, water-channels are not made at the 
time of planting, hut the land is simply thrown up in ridges over the cuttings. 
Again, in othei’s, after water-channels have been made, as described above, 
hoWs are dug 2-J feet in diameter and 1| feet apart, in lines IJ feet from one 
another. One cutting is put in each hole with pil-eake and water, and then 
covered up. This is known as the Mauritius system, because supposed to be the 
method adopted there, and in India is mostly used on undulating ground, but 
the furrow system is said to be best where irrigation is required and possible. 

Blukerji estimates the total cost of cultivation at Bs. IGO an acre. The 
Experimental Farm Reports have investigated many important issues, such 
as the yield of sugar with the various races of cane, the advantages or otherwise 
of ratooning, and the economy of propagation by tops in place of lower 
portions, that is, cuttings of the mature cane. [C/. Sen, Bept. Agri. Stat. Dacca, 
1889, 33-7 ; Basu, Agri. Lohnrdaga, 1890, pt. i,, 79-80 ; pt. ii., 37-41 ; Baner- 
jei, Cuttack, 1893, 92-6; Voelcker, Improv. Ind. Agri., 1893, 244-5 ; Blukerji, 
Handbook Ind. Agri., 1901, 394-6, 398-403, 405-8; Rept. on Cult, of Sugar by 
Bihar Indigo Planters, 1901 ; Admin. Rept. Bmg., 1901-2, 24-5, etc. ; Roy, Groxjs 
of Bengal, 1906, 100-12 ; Wilkie, Sugar Cane Cultivation Bihar, In Agri. Journ, 
Ind., 1006, i., pt. iv., 322-8 ; Repts. of Dept. Land Rec. and Agri. Beng. ; Exper. 
Farm Repts. Beng. ; Dumraon, 1906-7, 4-10.] 

Eastern Bengal and Assam. — The area under sugar-cane for 1904-5 
in Assam proper was 44,869 acres. The largest areas ordinaril}- occur in 
S 3 dhet, wliicli had 20,000 acres ; Sibsdgar, 6,926 acres; Cacliar, 5,250 
acres ; Lakhimpur, 3,783 acres ; Kdmrup, 3,688 acres ; Darrang, 2,176 
acres, etc. But since the separation of Bengal, 14 districts formerly 
treated as within that province are now returned under the new province 
of Eastern Bengal and Assam, and later statistics accordingly manifest 
an apparent provincial expansion. Thus in 1905-6 the estimated area 
and outturn in th.e new province were 201,500 acres and 188,500 tons, 
and in 1906-7,199,900 acres and 193,500 tons. 

The following information regarding cultivation in the Brahmaputra valley is 
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abstracted from the account bjv Dr. E. Stack. A light loamy soil, with a light Soil, 
admixture of sand, is most suitable. It must be high land, beyond the roach of 
inundation. Favourite spots are the edges of a marsh or the banks of a river. Situation. 

The degree of manuring depends entirely upon the raiyat's means and inclination. 

Plots in the vicinity of centres of crowded population ai'e freely manured with cow- ^iauure. 

dung and crushed mustard seed, both before and after plantmg with cane : on tlie 

other hand, in the more rural tracts it often receives no manime except the ashc.s 

of the grass and weeds raked out of the soil and bm'nt. The best cane is tliat 

raised on virgin soil or on old fallows, but land from wdiich a crop of nmstard, 

pulse, or summer rice {dhu) has been first taken is sometimes preferred. A second 

crop of cane, unless ratooned, is never taken, but the land is left fallow for scA'crai I’cHowed by 

years. Waste or fallow land is broken up in October, then left till January or 

F ebruary , when ploughing starts and is continued till the middle of April. The field 

is then divided into strips, 8 to 12 feet wide, by drains which communicate with 

a ditch surromiding the field. The eane-sets are invariabty the topmost joints. I’ropagation. 

From the harvest season to time of planting they are kept in a cool and moist 

spot, placed in a half-upright position, in groimd which has been tmned up by the 

hoe, the beds of cuttings being covered with rice-stra-w or plantain leaves and 

watered if the weather be dry. The day chosen for plantmg out, generally about 

the middle of May,_ must be preceded by sufficient rain. In an official publication Seasons. 

on Seasons of Sowing and Reaping of Or ops, issued by the Reporter on Economic 

Products, cane is spoken of as planted from April to Jrme. The layers are placed 

2 feet apart, in trenches 3 feet distant, and these run at right angles to the drains 

that divide the field. After planting, a little soil, often mixed with cow-dmig, is Manure. 

lightly scattered over them. The field is then weeded and the soil around the. 

young shoots lightly stirred with the spade or hoe, a process which is repeated at 

short intervals during bi'ight sunny w’eather throughout May and part of June, 

and at the same time manure maj'’ be applied. A few more weedings are given weeding. 

and the earth from the ridges is heaped about the roots of the canes in the trenches 

till ridge and trench are reversed. This goes on till the middle of August, after 

which work stops for about a montli. A final weeding and earthing up is then. 

given, in September or October, when the canes are tied together in clumps by the 

leaves stripped off the lower parts of the stems. Cane harvest, as a rule, does Harvest. 

not begin till the winter rice has been reaped, that is, till after the loth of January. 

The operations of cutting, crushing, boiling, etc., are carried on simultaneously 
from this date till the end of March, or even begiiming of April. The canes are 
cut close to the root, the tops lopped off and reserved for layers, and the stalks, 
stripped of their leaves, arei bouncl in bundles and carried to the mill. From an 
extensive series of crop experiments, performed from 1883 to 1902, it would 
appear that the yield of cane to the acre is about 10 tons and that it requires Yield, 
about 1T6 tons of cane to afford one ton of gur. 

A small proportion of the annual crop is ratooned. If this is done the stripped- iiatjouing. 
off leaves of the previous crop are left lying on the field till April, when they are 
burnt, and a month later, when the young shoots begin to appear, the erop is 
hoed and manure added. Such a crop is called murha, and is harvested earlier 
than the other crop, viz. in the beginning of January. [Of. Allan, Assam Dist. 

1905 (Cachar, Sylhet, Goalpara, etc.) ; Crop Eaiper. Eepfs., AssetTO.] 

United Provinces. — On tlie' average of the five years ending 1904-6, tj. Prov. 
it is manifested that the area ixnder sugar-cane in these provinces amounted Areas, 
to 49 per cent, of the total under sugar-cane in British India. In 1905-6, 
the area, according to the Agricultural Statistics, was 1,220,716 acres, viz. 

954,350 in Agra, and 266,366 in Oudh. The yield was returned as 884,000 
tons, though in 1904-5 it was 1,183,400 tons or, say, one ton to the acre. In 
Agra the acreage in 1905-6 in the most important districts was as follows : 

—Meerut, 108,954 ; Gorakhpur, 93,599 ; Bijnor, 77,763 ; Azamgarh, 

69,088; Muzafiarnagar, 56,498; Basti, 55,123; Bareli, 51,135. In 
Oudh : — Fyzahad, 48,157 ; Kheri, 41,091 ; Sitapur, 33,201 ; Barabanki, 

31,691 ; -Gonda, 27,395; Sultanpux, 22,680, ' The Final Memorandum 
of the Commercial Intelligence Department for 1906-7 states the area 
and yield for that year as 1,386,700 acres and '1,264,600 tons. 

The races of cane groum in- the XJuited Provinces have already been Uaoas. 
cassified, with reference to their agiucultural. characters and properties, into 
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tln-eo broad divisions, kno%’m as xiMi, garina and paundd. The methods of cultiva- 
tion for the first two are the same, but differ somewhat in the case of paundd canes. 

According to Saiyid Muliatnmad Hadi, from whom the particulars here given 
have been mainly derived, the crop is grown under three different systems of 
treatment. “In one, the land is kept fallow for a whole year following the 
removal of a spring crop. In the second, a uonter fallow is allowed after a rain 
(kharif) or an autumn {agahni) crop. In the third, the ground is prepared and 
cano sown immediately after a spring crop has been cleared from the land.” The 
second system is that most commonly pursued, especially in canal-irrigated areas. 
Under the first, ploughing commences as soon as the rains have set in and is 
continued till sowing time. Under the second, it begins soon after the rain or 
the autumn crop has been removed, the land being watered if necessary to 
admit of ploughing. The number of ploughings varies from fifteen to twenty 
in the w^est and from twenty to forty in the east, but when cane is grown 
immediately after the land has been cleared of a spring crop, it is not ploughed 
more than 'five times. After every ploughing, the land is levelled. Manure is 
usually applied before planting, and incorporated with the soil by ploughing in. 
Cattle-dung or farm-yard manure is generally used, and at the rate of 200 to 300 
maunds an acre. In the east, canes which are intended to be cut up into “ sots ” 
are left standing in the field. A clay or two before planting the canes are ciit, 
stripped of their dry leaves, and left in -water overnight. They are then chopped 
into pieces, each piece being about 15 inches long and containing three to five 
buds. In the west, in the Rohilkhand and Meerut Divisions, the top cuttings are 
planted, which consist of a portion of the top green leaves and a few of the upper 
joints. These cuttings are bmied in a corner of the field and covered lightly 
w'itli earth, a layer of dry leaves being placed above and underneath. Every 
fourth or fifth day, water is sprinkled over them to keep them moist. Oir the 
day of ploughing, they are dug out and removed to the field. If the moisture in 
the field is not sufficient, the land is usually irrigated before planting. Planting 
the sets is done in the following way. A first ploughing is made parallel to the 
side of the field, but only just scratches the soil, and is followed by a second 
which deepens the furrow. A man then places the sets along the furrow at a 
distance of about one foot from each other. A third plough barings up the rear 
and covers the sets with earth. 

The time for putting the sets in the earth varies from the midde of February 
to the middle of April. The crop is watered three to seven times between planting 
and harvesting, and in a dry year more is necessary. Pour or five days after 
planting, tlie &st hoeing is done, and after every watering two hoeings are given. 
When the plants are very young, each hoeing is followed by levelling the ground, 
and after the commencement of the rains, or when the plants are^about 2 feet 
high, the hoed field is again levelled. The number of hoeings varies from 7 to 14. 
In the west and parts of the Doab, the cultivators grow a ratoon crop, known as 
peid. To propagate the peri crop, the roots are left undisturbed from the time 
of first cutting, and the stripped leaves of the first year’s crop are burnt in the 
field before the commencement of the rains. After the rains have set in and the 
young shoots begin to sprout, the field is ploughed up, the furrows being 6 to 9 
inches apart. By the middle of November the crop is believed to have attained 
mattirity and to be fit for crushing. Ordinarily, however, the cultivator does not 
commence cane-crushing till December. 

The cultivation of the variety known as paundd, grown almost entirely for 
che-wing purposes, differs somewhat from the above. Before planting, the field is 
dug up one foot deep and the sets are planted ea.rlier than the time stated above, 
.since the sooner this variety of cano comes into market, the higher price it fetches. 
The method of planting is somewhat different. The sets in this case are dropped 
into furrows betxveen ridge.s into which the field has been previously laid out, and 
are covered over with earth, the furrows being 24 to 36 inches apart and the 
distance between the cuttings about 2 inches, Poudrette instead of farm-yard 
manure is in this case generally applied, at the rate of GOO to 800 maunds per 
acre, or about throe times as much as in the former case. The first hoeing is done 
as soon as the land gets sufficiently dry after the second watering. The field is then 
watered again, and subsequently the ridges are split and the field levelled and 
divided into irrigation-beds. Hoeings and waterings continue till the advent of 
the rains, and in July or August the plants are earthed up. The number of 
waterings varies from twelve to seventeen during the period of growth, and the 
number of hoeings from five to seven. 
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Hadi gives estimates of the cost of cultivation in the various divisions according cost, 
to the second, the commonest method, and he states, the lowest, that for Meerut 
Division, at Rs, 66 ; the highest, that for Bohilkhand, at Bs. 8 1 per acre. Speaking 
of the pffluwdd canes, he gives the total cost as Bs. 157-8 per acre. {Qf. Duthie 
and Fuller, Field and Garden Crops, 1882, i., 55-63, t. xiv. ; Diet. Settl. Repts., 

U. Prov.; Moreland, Note on Sugar Cult., a.pp„ 4, xii-xxii. ; Rept. on Sugar 
Cult, hy Bihar Indigo Planters, 1901 ; Hadi, Sugar IndusL in U. Prov., 1902 ; 

Ne-viW, Dist. Gaz. U. Prov., 1903-5; Moreland, Sugar IndusL in U. Prov., in Agri. 

Journ. Ind., IQOI, a., pt.i.,lo-21 ; Fxper. Farm RepL, Caiunpore.] 

Panjab and North-West Frontier Province. — In tlie Agricultural |>anjah. 
Statistics for tlie year 1905-6, the area under sugar-cane is given in the .treas. 

Panjab as 172,700 acres, and the yield 88,983 tons, while the previous Yield. 
year was 325,500 acres and 238,300 tons of gur, or about three-fourths of a 
ton to the acre. It has to be borne in mind, however, that in many tracts, 
especially with considerable Muhammadan populations, cane is grown 
largely, if not mainly, for eating purposes, and not used in the production Edible cane.?. 
oi gur. The more important (hstrict areas may be given for 1904-5, 
namely, Gurdaspur, which had 51,590 acres ; Sialkot, 34,919 acres ; 

Lyallpur, 30,672 acres ; Jallandhar, 27,797 acres ; Rohtak, 24,434 acres ; 

Hoshiarpur, 24,021 acres ; Gujranwala, 20,492 acres ; Karnal, 19,553 
acres ; Delhi, 17,576 acres ; Amritsar, 16,545 acres ; Ambala, 15,870 
acres, etc. The area in the North-West Frontier in the same year was Nt.W. 

26,003 acres, the great bulk of which is grown in Peshawar, 18,414 acres in Frontiei’ 
the year in question ; Bannu, 6,387 acres ; and Hazara, 1,094 acres. The Province, 
area and production in 1906-7 were 257,600 acres and 212,800 tons in the 
Panjab ; ■ 28,600 acres and 32,800 tons in the North-West. 

The following information applies particularly to Sialkot, one of the most 
important sugar districts of the Panjab ,and is abstracted from the account given 
by Dunlop-Smith {Qaz. Sialkot, 1894-5, 114-6). The land which is to bear the 
crop must be frequently ploughed. In Sialkot the preparatory ploughings vary piougMngs, 
from ten to twenty, and the groimd is always manmed. Cane is never grown 
from seed. Each year, when a field is reaped, about 5 per cent, of the stalks are 
carefully selected and cut into lengths of about 9 inches and buried in a pit. Propagatloa. 
They are ready for planting in about three months. When takexi out of the pit 
they are placed lengthwise in the groimd and pressed down with the foot. The 
groimd bearing sugar-cane has to be kept moist by steady irrigation when there Irrigation, 
is no rain. But unirrigated cane is generally superior to that grown on well 
lands. Planting usually takes place in March. Before the crop ripens, it must 
be weeded about five times. Cutting begins in December and goes on inter- Harvest. 


mittently for about three months. The quality of cane depends very much on 
the soil which bears it. The best cane is grown on the rich darp soils in Baya. 

The highly manured fields round the village sites bear a poor class of cane, though 
the outturn is very large. 

When the cane is cut, the green tops (dp or pdnd) are broken off and the 
sheaths {chhoi) of the stalks are stripped with a sickle. The stalks are at once 
carried to the place where the press has been set up. The presses are of two kinds. Expressed 
wooden and iron. The former is a clumsy machine, sunk in a pit. The cane- Juice, 
stalks are made up in bundles of fifteen to twenty-five and passed through and 
through the press several times. The juice is received into an earthen jar sunk 
in the ground. The iron press is much simpler than the wooden, and stands 
above ground. As soon as possible after extraction, the juice is poured into a 
large flat iron dish {kardh) placed on an earthen oven, and boiled and stirred for 
two to two and a half hours till it begins to 'coagulate. When the mass is ready 
it is poured into a hole {gand) in the ground, carefully prepared by plastering 
with clay. The liquid is then stirred for some twenty minutes till it hardens 
and cools enough to be rolled into balls. [Of. Dist. Gaz. Pb. (especially Gujran- 
wala, Rawalpindi, Shahpur, Montgomery and Multan ) ; Rept. on Land Rev. 

Admin. Pb., 1901, ix., app. B, 111.] 

Central Provinces and Berar . — Recent, returns of tke area and yield C. Prov. 
are not available for these provinces. Tlie totals for 1904-5 were 21,398 
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available regarding the yield of giir from these provinces collectively, but 
the Remme Settlement Report on the district of Betul (published in 1901) 
affords many useful particulars that may be here mentioned. The 
average }deld of cane would appear to be 18 tons and the yield of gur 
about 2 tons (9 tons of cane yielding 1 of gi(,r). The gur produced is, 
moreover, of excellent quality and fetches locally about 30 per cent, more 
than the average article imported from other parts of India. These 
results are no doubt higher than those obtained in the Central Provinces 
generally, and even in Betul the yield of gur ranges from 1,500 to 5,000 lb. 
Sir J. B. Puller proposed that tlic standards accepted for the yield of g'^r 
should range from 1,500 lb. to 4,000 lb. 

Cane is grown imcler two quite different systems, according as irrigation is or 
is not used. The only soil on wMch it is possible to grow cane without artificial 
watering is that Icnovra as black cotton soil, and there is a certain amount of unirri- 
gated cane in ail districts in which this soil occurs. Unirrigated cane is planted in 
November, December and January, on land which has, as a rule, enjoyed a year’s 
fallow and has been ploughed again and again for the previous nine months. 
The field is manured with cow-dung at the rate of 50 to 200 maunds to the acre, 
it being often applied as a top dressing when the young shoots have appeared 
above-ground. Pulverised oil-cake is also used in Bilaspur, being placed round the 
roots of the plants at the commencement of the rains. An important feature 
in this method of cultivating cane is the covering of the ground with leaves as 
soon as the young shoots have come up. This checks evaporation and renders 
the lack of irrigation less harmful than it w^ould otherwise be. The field is hoed 
and weeded bet-ween the rows of cane three or four times during the rains, and 
the crop is ready for cutting in November. Tills system is known as palwar 
or nagarwa. 

But by far the largest and most productive portion of the cane area is irrigated. 
With water and manure, cane can be grown on almost any description of soil, 
but the lands most preferred are clayey loams. The reddish loam of Chhindwara 
is one of the best suited to sugar-cane in these provinces. Montgomerie {Land 
Rev. ScttL, 1901-6, app. i.) takes a less favourable view% and says that the imports 
of cheaper sugars ai-e curtailing production. He gives the cost of production as 
Hs. 164-10-10 and the average annual profit as Rs. 38. The following account 
of cultivation in Betul (abstracted from the Repf. on the Land Rev. Settl., 1901, 
32-40) will illustrate the method by irrigation. The field in which the crop is 
grown is divided into several plots, three or four in number, and the sugar-cane 
is grown in each in turn. It is generally irrigated from a well, but occasionally 
from a hole beside a river-bed. Before the rains, manure is laid down in the plot 
selected, and during the rains and the first months of the cold weather it is 
thoroughly ploughed. At the end of December or beginning of J anuary the field 
is divided into numerous plots with main irrigation channels between and smaller 
ones across them. The furrows are made by a plough wdth a triangular board 
fastened above and at the back of the share. The “ seed,’’ which consists of pieces 
of cane each with three or four eyes, is then sown. The sower lays them in the 
water-channels, which have been previously well watered, and partly buries them 
by pressure with his foot. As soon as the plot is sown a watering is given, and if 
well -rotted manure is obtainable, it is now spread on the land. The crop is then 
fenced to keep out cattle and jackals. For the first fifteen days it receives no more 
water, but afterwards must be regularly watered. During the cold weather no 
part of the crop should be without water longer than eight days, and in the warm 
weather longer than four days. Throughout the monsoons there is nothing to 
do but keep down weeds, ward off animals and bind the canes together so that they 
may not be broken by wind. At the end of September watering must begin 
again, and great importance is attached to the watering given at this time. In 
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the middle of December the harvest begins. Tlie first canes to be cut are those Harvest, 
intended for use as “ seed.” The cutting and manufacturing of gur commences fjy 
in March. In the same Report it is stated that the best gur is, made from sugar- Manufacture, 
cane raised on soil that has never before borne the crop or been manured. As 
the land becomes more and more saturated with the dung wliieh is annually put 
on it, the quality of the gur gradually deteriorates, till it reaches the normal. 

When the crop is to be turned into gur, the cane is dug up with a sharp pick. The 
leaves are peeled off and the stripped cane is then taken to the mill. Formerly 
the only mill known was a cumbrous wooden structure, but an iron mill is now 
in universal use. As the juice is extracted, it is poured into the evaporating pan. 

When evaporation is complete, in about six hours the juice is poured into a wooden 
trough sunk in the ^ound. After it has cooled and hardened it is hung up in 
cloths to drain, and in a couple of days is ready for the market. {Cf. Fuller, Note 
on Outturn of Land under Grope in Q. Prov., 1894, 24-46 ; Land Rev. Settl, Repta.] 

Raiputana and Central India. — The only States of Eajputana and Rajputana 
Central India for which statistics are obtainable for a recent year (1905- 
6), and in which sugar is grown to any extent, are Gwalior, 5,221 acres ; xndia^^ 
Jaipur, 645 acres ; Bharatpur, 459 acres ; Tonk, 340 acres ; Kotah, 320 
acres ; and Alwar, 220 acres. 

The systems of cultivation pursued differ in no material respect from those 
already detailed in connection w'ith the Central Provinces and the Panjab. In 
the Dictionary full particulars will be found of individual reports, but nothing of 
any great interest has since been published. The yield of gur would seem to be Tieia of Gar. 
about 30 to 40 maunds to the acre (28|- ewt.), and in some localities with good 
black soil and abundance of water (such as in Cliitorgarh) as much as 50 maunds 
(36 cwt.) have been recorded. Ratoon crop is not uncommonly seen in these Hatoon Crop. 
Native States. 

Bombay and Sind. — Sugar-cane is cultivated in almost all parts of Bombay 
the Presidency, and according to Mollison on a greater diversity of Sind, 
soil than is the case -with any other irrigated crop. The area is 
ordinarily about 60,000 acres. In 1905-6 the actual area amounted 
to 56,333 acres in Bombay; 2,649 acres in Sind. In 1906-7 the area 
was 49,090 acres, and in 1907-8, 48,470 acres with a yield of 121,874 
tons. In Bombay the chief centres of cultivation in 1905-6 were Districte. 
Poona,; 12,204 acres ; Satara, 10,011 acres ; Belgaum, 9,950 acres ; 

Ndsik, 5,528 acres ; Surat, 3,372 acres ; Kandra, 3,004 acres, etc. In 
Sind, Karachi, 907 acres, and Hyderabad, 900 acres. In the Report of 
the Department of Land Records and Agriculture (1904-5, 6), the following 
observations occur : — “ The sugar-cane crop in this Presidency is of small 
importance as regards area, but of considerable importance in regard to 
value- The United Provinces of Agra and Oudh have a million and a Yield, 
quarter acres under sugar-cane, and the Punjab and Bengal together 
have an equal acreage. We have only some 60,000 acres, but while 
their cane is largely grown without irrigation, and, even when irrigated, 
produces an outturn of not more than 2,500 lb. of gul per acre, the 
Bombay cane is always irrigated and produces an average outturn of 
7,000 lb. oigul ; with sufficient manure and sldlful cultivation, near Poona, 
the outturn is known to reach even 15,000 lb. The cane crop pays a nigh Profit, 
considerable part of the irrigation revenue on canals and is one of the 
most remunerative investments open to capital in Western India, the 
average net profit being reported to be about Rs. 150 per acre. Experi- 
ments have been in progress regarding the best methods of cultivation 
of this crop for ten years, and important conclusions have been pub- 
lished by Mr. Mollison and a pamphlet issued this year by Mr, Knight. 

These conclusions are (1) that excessive irrigation is ordinarily ajiplied Practical 
by cultivators from canals ; (2) that water to the amount of 2^ to 3 
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indies of rainfall slionld be applied every eight to ten days (these 
conclusions now regulate the Irrigation Department) ; (3) that the 

amount of nitrogen supplied per acre in manure should be about 350 lb. ; 
(4) that this can economically be supplied by oil-cakes (this discovery 
has greatly influenced sugar-cane cultivation around Poona); (5) that 
the Poona system of cultivation in beds is better suited to the local cane 
than the system adopted from Mauritius.” 

Racea Grown. Tile cultivation of sugar-cane has thus been very fully discussed by the 

x\.gricultural authorities of the Presidency, and the following is mainly a summary 
of’ their observations, draum for the most part from Mollison {Textbook Ind. 
Agri., iii., 108-81) : — The varieties cultivated may be broadly grouped, into two, 
with numerous gradations between the extremes : ( 1) thick, juicy, soft kinds which 
require copious irrigation ; (2) thin, hard, less juicy kinds which require lighter 
irrigation. Sugar-cane adapts itself to almost any kind of soil if drainage is 
previously seoui’ed, as a waterlogged condition is fatal. The season of planting 
varies in. different localities. In Ahmadabad, Kaha and Baroda it is planted 
Seasons. in May or early in June. In the Surat district, also in the Southern Maratha 

country, most of the cane is planted in November and December, but the season 
may extend to February. In the Poona district, February and March are 
considered the best moirths to plant. 

According to Mollison, the cultivation in the neighboiirhood of Poona is 
tj^pical of what it should be elsewhere, and he accordingly desciibes it in full. 
Soil. The best soil is a clay loam and the best preparatory crop a green-manure 

Manure. of san {Crotaiaria junaea). The san should be sown thickly in Jime or July 

{about 70 lb. seed per acre), and ploughed in when 3'|- to 4 feet high. If no 
manui-e crop has been used, the land is allowed to lie waste dxixing the monsoon. 
In November the field is deeply ploughed, and one or two subsequent ploughings 
are given in December. After ploughing, the surface is levelled with a log harrow, 
all clods broken, and manure applied. Poudrette or farm-yard manure, about 
00 loads or 30 tons per acre, is most commonly employed. Usually, however, 
a smaller application is given before planting, and the crop is again top-dressed 
in June or July with such manures as castor-cake, Aaron;'- cake {Pougamia giahva), 
fish manure, etc. Experiment has shown that the most important constituent 
of sugar-cane manures is nitrogen in immediately available conditions. Mr. 
ICnight states that in the case of the Pundia canes, as much as 360 lb. of nitrogen 
per acre is required to give the best outturn. The manure should be evenly 
and carefully spread, and the land then ploughed into ridges 24 to 28 inches 
apart. The plough is next run across the ridges to form parallel water-channels 
10 feet apart. Finally, the field is laid out in beds 10 feet square. Each com- 
partment when complete contains four short ridges and five furrows. The crop 
is propagated from sets, though sometimes in other parts of the province, as in 
Gujarat, by planting whole canes. Each set has usually three eyes (buds) or 
more, and may be 15 inches to 18 inches long. One acre of good cane provides 
Ratoon Guiles. sets for 11 to 12 acres. Batoon cane — i.e. cane grown from the root-stocks of 
the previous crop — usually provides the best sets, and many authorities consider 
the tops ” better for sets than any portion of the mature cane, but according 
to Mollison, it has yet to be proved whether the resulting crop is better or worse 
than from sets planted in the ordinary way. [Of. U.S. Dept. Agri. Exp, Stat. 
Eec., 1897, vii., 677; 1899, x., 646; 1901, xii., 438, etc.] The argument for 
Cane Tops, using the tops is that they contain no cane sugar and that the practice of reserving. 

whole canes for sets is wasteful. In the Poona district 16,000 to 18,000 sets are 
said to be required per acre. Before planting, water is conducted into each bed 
in turn. When it has partially soaked into the soil the sets are laid along the 
bottom of the furrows and trampled down 3 or 4 inches into the soft mud. The 
Mantbig Season, distance between sets is about 4 inches. Planting should take place in February 
and be finished before the middle of March. A month after planting, the land 
should be carefully weeded with a AAwrpa or hand-spud. Usually four weedings 
are necessary. In June or July new beds are formed. The soil is dug, levelled, 
w^eeded, and a second dressing of manure given. The canes originally planted 
in the furrows are earthed up with a hand-hoe, thus forming a furrow between 
the rows of cane. These furrows serve as new watercourses. After July or 
Protectiozi. August, in the Poona district, cane requires no further attention except pro- 

irrigation. tection and irrigation. The land is first flooded as the sets are planted, and 
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thereafter two or three times at short intervals. Subsequently eight to ten 
days may elapse between the waterings, the shorter interval in the hot weatlier, 
the longer in the cold. The rainfall in the Poona district averages about 30 
inches, and Mollison states that on an average sugar-cane gets during twelve 
months, in addition to the rainfall, irrigation water equal to 75 to 80 inches of 
rain, the crop being irrigated on an average 28 times a year. During the first 
three months the crop makes slow growth, and it is common to grow with it 
subordinate crops which ripen quickly, such as msdze, guvdr (Ci/amopsis subordinate 
psov'aHoiaes), onions, cucumbers, melons and tobacco. Crops. 

It is difficult to iudge by eye when the cane is ripe. Frequently a cane-grower Teste for 
tests the ripeness of his crop by a trial crusliing and boiling. If a given quantity Ripeness, 
of juice gives a satisfactory weight of gul, harvest is proceeded with. Usually 
the crop gets a yellow colour as it ripens, but this colour may be caused by 
irregular or deficient irrigation or by a want of manure. If the side leaves are all 
dead, and the eye-buds almost to the top of the cane fully developed and firm, 
the cane is probably quite ripe. If it is intended to grow a ratoon crop, the cane Bafcoon Crops, 
should be cut with a sharp siclde at a height of 1 to 2 inches above-ground. 

Mollison states, on the evidence of experiments made at Manjri, that it is risky 

in the Poona district to take more than one rgtoon crop. Generally, however, in 

that district, two successive ratoon crops are taken. But Poona is the only 

district where ratooning is practised to any considerable extent. If no ratoon 

crop is desired, the cane should be uprooted and removed from the root-stock 

by a sharp jerk. It should be reaped or uprooted in the earl 3 ’' morning, while 

the leaves are wet with dew. The dry leaves are stripped from the canes by 

means of a sickle. The upper green leaves, which are useful as fodder, are 

usually not removed in the field. Subsequently, the cane is tied in bundles and 

carried on the head or in carts to be crushed at the mill, which is often placed 

conveniently near the field. Forty tons per acre of cane is stated to be a fair yieliX of Cane. 

average crop in Bombay. According to Mollison, the estimated cost per acre 

of cultivating sugar-cane by hired labour in Poona amounts to Bs. 486-1 2a. Cost. 

Mr. Knight gives as a general estimate Bs. 420-1 2a. per acre. In growing a 
catoon crop, the cost is considerably less than for a new cane. No sets are re- 
quired, less manure and less irrigation are necessary, and the saving amounts on 
an average from about Bs. 120 to Bs. 160 an acre. [G/. Mollison, Sugar-cane in 
Bomb, Pres., in Agri. Ledg., 1898, No. 8 ; Knight, Sugar-cane, Dept. Land Reo. 
and Agri. Bombay Bull., 1905, No. 25 ; Repts. on Crop Exper. Bombay ; Exp. 

Farm Bepts. Poona, 1896, 31-67, etc.] 

Madras and Mysore. — The area under sugar-cane in Madras, according Madras . 
to the Agricultural Statistics for 1905-6, was 74,359 acres, while an esti- Areas, 
mated area and yield for that year were 60,700 acres and 114,500 tons. It 
seems desirable to exhibit both the actuals and the estimates, since the 
yield (expressed from these quotations) would be 1*8 tons an acre. The 
largest district areas in the year named were Bellary, 9,761 acres ; Coim- Districts, 
batore, 9,689 acres; Godavari, 8,413 acres; Trichinopoly, 7,430 acres; 

South Ai*eot, .6,168 acres ; Vizagapatam, 5,763 acres ; North Aroot, 5,685 
acres ; Salem, 5,045 acres ; Cuddapah, 4,932 acres ; Anantapur, 2,624 
acres, etc. And it may be added these express relatively the ordinary 
areas of sugar-cane in the Presidency. Lastly, in 1906-7, .52,500 acres 
with a yield of 100,400 tons. The area in Mysore in 1904-5 was 38,802 
acres. 

The rich alluvial soils near the mouths of rivers are best adapted to sugar-cane, soOs. 
but the ground must be such that it can be irrigated for ten months of the year. 

During the first month of cultivation the field should be irrigated every week 

and afterwards every fortnight, but much depends on the nature of the soil. It 

is not usual to cultivate the cane two years running on the same land. In parts 

of Karnul, Tinnevelly and South Kanara, however, the stumps of the cane are 

left in the groxmd to sprout and yield a crop the following year, and in the Nadyal Ratoon Oanes, 

taluh of the Karnul district, the cane is left in the ground for three years, and in 

the Cumbun taluk for as long as ten, the yield dfininishing each year. These 

instances of slovenly agriculture are, however, exceptional. The cultivator 

usually permits land which has borne eome other crop to. lie fallow for a year-, 

and then prep-ares it for the cane by several ploughing.?, or by breaking it up 
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with crowbars and by heavily manuring with whatever manure he can obtain. 
Propagation. The crop is always propagated by cuttings. The top of the cane is commonly 
used, but some crdtivators leave a few canes growing in the fields from the previous 
year, and cut them up into lengths of one or two joints. These tops or cuttings 
are placed horizontally in the wet soil about 18 inches from each other, in 
rows about 4 feet apart. Six days afterwards the field is again watered, and 
about the twentieth day, four or six shoots sprout from each cutting. In Ganjam 
and Vizagapatam some raiyata plant the cuttings in nurseries and afterwards 
transplant the shoots into the fields. After the shoots appear, the ground is 
weeded and hoed, and when they are about a month old, chaff, weeds, or some 
such mantire is thrown aroimd them. The soil is kept moist by occasional irri- 
gation, and when about three months old the shoots ought to be 3 feet high. 
Support.' After this stage it often becomes necessary to give the canes support. This is 

done by fixing bamboos or saplings into the ground in the middle of each group 
of canes, the leaves being tied round so as to bind them together. Ten months 
Cost. . I from planting, the crop is ready for cutting. The cost of cultivation in the 

Presidency generally has been estimated at Rs. 150 per acre and the outtmn at 
22^ tons of stripped cane, yielding 45 cwt. of jaggery worth Rs. 250. Nicholson 
Yield states the outturn of cane to be 26 to 30 tons, worth Bs. 150 to Rs. 200, and of 

jaggery 2 tons to 2J tons, worth Rs. 210 to Rs. 240. 

The growing of sugar-cane in the Godavari district, which was in former years 
a profitaiale undertaking, has in recent times suffered considerably from a disease 
Samalkota which has attacked the canes, and a special Government station has been opened 

Station, at Samalkota for the particular study of the disease and of cane cultivation 

generally. The objects of this experiment are laid down by Mr. Barber, Govern- 
ment botanist, Madras, in a note published in 1904 (Exp. Sugar-cane Stat. Samal- 
hotay Mad. Bull., ii., No. 48). The experiments carried on have made several 
Too much Water, points clear. Bai'ber maintains that the quantity of water given to sugar-cane 
must be very carefully regulated, and that hitherto the cultivator has been in 
the habit of giving too much water. After each watering the land must be 
thoroughly and quickly drained. The highest and driest places must be chosen 
for the plantation and deep drains dug to throw the water off as quickly as 
possible, after the ground has been thoroughly soaked. Another important 
SelectioaofSeed. pohit is the selection of seed to safeguard the propagation from diseased stocks, 
and also to secure the introduction of new varieties exempt from disease from 
other parts of India and the world. Still another point that seems likely to 
Nursery assume the form of a radical departure is the cultivation of the sets in a nursery, 

Cultivation. preparatory to their being placed in the field. This is iiot a new principle to 

India, but has never been applied to any great extent. It has been recently 
decided that the farm shall be made permanent, and thirty-six acres of land 
have been acquired for the purpose. Further details regarding the work done 
will be found in an article by Barber in the Indian Agricultural Journal (1906, 
i., pt. i., 44-8 j ii., pt. i., 33-41). [Cf. Proc. Agri.-Hort. Soc. Mad., 1890, 
44-60, etc. ; Sturrock, Man. S. Canara Diat., 1894, i., 207-8 ; 1895, ii., 139-40 ; 
Cox, Man. N. Arcot, 1895, i., 262-5 ; Sugar-cane in Godavari and Oanjam Dia- 
tricta ; Nicholson, Man. Coimbatore Diet., 1898, 235-7 ; Dept. Land Rec. and 
Agri. Mad. Bull., 1899, ii.. No. 36 ; 1901, ii.. No. 43 ; Benson, Sugar-cane oj 
Mad., Bull., ]90A No. 46, 235 ; Subba Bao, Sugar-cane in Deccan Diet., Bull., 
1904, No, 50, 289-300 ; Rept. of Agri. Ghemiat, Mysore, 1904-5, 8-38 ,* 1906, I-IO ; 
Dept. Agri. Mad. Bull., Nos. 39, 43, 46, 48, 50-1 ; Repts. Samalkota Sugar Farm. 
Agri. Journ. Ind., 1906, i,, pt. i., 4.=jr-8 ; pt. iii, 226-9 ; 1907, ii., pt. i., 33-41 ; 
Lehmann, Improvement of Sugar-cane Induat. in Mysore, in Agri. Journ. Ind., 
1907, ii„ pt. i., 54-63.] 

Burma. Burma . — The area under sugar-cane for 1905-6 was 2,281 acres in 

Areas. Upper Buriiia, and 10,429 acres in Lower Burma. In Lower Burma the 

Districts. krgest areas are Thatoii, 4,291 acres ; Toungoo, 1,368 acres ; Sandoway, 
705 acres ; Amherst, 688 acres ; Kyaukpyu, 603 acres ; Tharawaddi, 557 
acres ; Myaungmya, 447 acres, etc. In Upper Burma, Yamethin, 1,587 
acres ; Kyaukse, 381 acres. These returns may be accepted as relatively 
correct for normal years. 

The cultivation of sugar-cane in Burma was fully described (in 1885) by 
Mr. J, E. Bridges. We Team that the cane-producing lands may be roughly 
divided into two tracts : (1) that of shifting cane cultivation, where the cane is 
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consumed in the raw state ; (2) that of permanent cultivation, Vhere the cane is 
manufactured into giXr. 

The first tract includes roughly all the lands on the seaboard within the region 
of tidal creeks. _ The land, ^ a rule, is poor and will not yield a cane crop two 
years in succession, so that it is met with only in isolated patches. The form of 
cane grown is^ called Jcyauktwin or hyaukchaung, a large cane of light colour with lUices Grown, 
short thick joints, so brittle that when passed through the mill it generally breaks 
at the joints. The timber on the land selected is cut down at the beginning of 
the dry weather, and burnt in March, Vegetables are then planted among the 
ashes and afterwards sold at a small profit. In September the land is cleared Seasons, 
of weeds and cane pieces are placed in holes at a distance of 2 or 3 feet, 
the holes being in rows 3 or 4 feet apart. The cane-sets are fastened down 
by a bamboo lashing to prevent® them being washed away. In January and 
February loose soil is thrown up round the yoimg plants, and in May and Jims 
supports to which they are tied are placed near each cane-stool. In some parts 
trenches are made to admit water during the dry season and drain the land during 
the rains, and in other parts the plants are vratei’ed by bamboo water-lifts. 

About August and September the canes are cut and sold in pieces. If liired Cost, 
labour is employed, the cost of cultivation is Rs. 60 per acre. 

The most important portion of the tract of permanent cultivation is situated soil, 
in the valleys of the Bilin and Thebyu rivers. The soil here is almost entirely 
grey loam, mixed here and there with light clay. The land is covered dining 
the rainy season by river floods for a few days at a time, and a thick layer of 
alluvium deposited on it. The soil on which cane is growm for manufacturing 
pui’poses in the other districts of the province is genei*ally a deep rich loam. 

Where new land is cleared, or land already cultivated has been left fallow, the 
cultivator turns up the soil with a hoe at the beginning of the rains (May or 
Jime), and then leaves it to rest till September, when he digs holes 10 inches 
deep and one foot wide at intervals of 1 i feet from each other. Three pieces of propagafcioa. 
cane (agyaung), about 5 inches long, are then placed in a standing position in 
each of these holes, and partly covered up with loosened earth. Some culti- 
vators plough the land three times at the beginning of the rains instead of turning 
it up with a hoe, but the more general practice Is simply to run deep furro-ws 
tlirough the land in September, and then place the cane-pieces longitudinally 
along the bottom. The space between the furrows varies from 2 to 3 feet. 

Before planting, the land is cleared of grass and weeds. Ten. days after the 
cane-pieces have been planted, the earth is loosened between, the holes and the 
sets further covered with mould. In the beginning of January the earth is once 
more loosened and the plants again covered up. About May the land is once 
more cleared of weeds and the canes left till August or September, when they 
are stripped of old and withered leaves. They are ripe about the mouth of 
November in Burma proper, and are then cut close to the groimd. The branches 
at the top are given to cattle as food and the tops preserved for planting. The 
remainder of the cane is divided into two pieces, tied up in bundles, and carried 
to the mill. 

Generally three or four young shoots, or ratoons, spring from the old stool. Ratooned Cane. 
If these are sufiiciently thick, no new plants are put down after the cane has been 
cut, but as a rule cane-tops are planted in the intervals between the ratoons, after 
the land has been cleared of grass and weeds. These tops are about 5 inches 
long and are planted from November to January. After the second year’s crop 
the land is either left fallow for a year, or again is replanted with cane-tops and 
left fallow the following year. Mr. Bridges gives the cost of cultivation in a 
plantation worked entirely by hired labour as Rs. 90 per acre. The greater Cost, 
number of cultivators, however, work the land themselves with their families, 
and the average cost of cultivation is calculated at Rs. 15 to Rs. 20 per acre. 

With regard to the outturn of jaggery, per acre, Capt. H. Desvoeux states that 
in the Ivyaikto district {Settl. Kept., 1898, 68) the average from Class I. soil is 
2,984‘05 lb. ; from Class II. soil, 1,648-76 lb., and in the Toungoo ^strict {Settl. 

Bept., 1900, 57) the first-class average is 6,733 lb. per acre. 10 f. Bridges, Sugar- 
cane in Brit. Burma, 1885 ; Settl. Operat. Bepta. Burma ; Max and Bertha Ferrars, 

Burma, 1900, 85; Nisbet, Burma under Brit. Bideand Before^ 1901, i., 366, 445.] 

MANUPACTURB. Manufac 

INDIAN /NZIUST/? K— Popularly it is often, said tliat there are two ture, 
inaiu kinds of sugar — “ Muscovado ” (or raw) and “ Crystals.” The Indian. 
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former is refilled! or worked up into loaf sugar. In India a more compre- 
Grades of Sugar, kensive classification is necessary. The following are some of the chief 
grades, and the more generally used vernacular names for these — (1) The 
Cane Juice is ras ; (2) The Refuse (Megass) is fata ', (3) The Jaggery 
Gur. or Raw Sugar is gur or gul (this is practically the Muscovado of the West 

India planters), but when more carefully prepared and dried to a greater 
extent, it is sometimes clarified with lime and forms a sort of low-grade 
sugar. This is, in fact, the sugar of the Avell- to-do cultivators and middle 
classes of the population of India as a whole. (4) When intended to he 
refined, the Juice is not boiled down to the extent of hut is sold in a 
Eah more liquid condition known as rdh. (5) Molasses and Treacle are two 

grades of the uncrystaUisable sugar drained from gdr, and to a less extent 
from rdh. They are known as bhira, choa, lapta, math, etc., for molasses. 
Country Sugar. and putri Idt for treacle. (6) Country Sugar is a higher grade article 
than the sugar of (3) above. The juice has been boiled to a greater extent 
than for gdr, and on cooling it is stirred with a stick till it thickens. It 
is not, however, refined, though fairly well drained of its molasses, and 
is known as lalshahar, Mianr, hhura, choyanda, etc. (7) Sugar Refined. 
This is often called White Sugar. The rdh is generally boiled, clarified and 
the scum {shira) removed, then drained of its molasses. It is at this stage 
called fikri, or, carried farther, it is washed completely free of molasses 
and then crystallised, when it is hhand. For this purpose piitri is placed 
in a long conically shaped basket lined wdth fine cloth and suspended. 
Diffused Water, water in a finely diffused state being the while made to pass through. 

The water is derived from a layer of moist aquatic weeds placed on the 
top for that purpose. The weeds part gradually with the water, which 
Crystallised is seized by the sugar. The layer of crystallised sugar formed immediately 
Sugar, or wecds is again and again removed until the whole has been 

crystallised. In place of lime various other substances may be used in 
the clarification, such as the ashes of certain plants or impure carbonate 
of soda. Milk may be employed, as also the mucilaginous substances 
of certain plants, such as IlibiscnSf Kydia, etc., or, more rarely, 
oils are added to the boiling rdh. These mucilages coagulate, and in 
doing so bind up the impurities which are then skimmed ofi. 

Qualities of The various qualities of hhand are recognised according to their position 

MUnd. straining-basket. The top layer, the middle portion and the bottom, 

all constitute separate grades recognised in the trade. So also the khands 
of difierent localities have reputations of higher or lower merit. But the 
greatest possible diversity of opinion prevails as to the exact value of the 
names given to these difierent qualities. The clarifying and crystallising 
of sugar by the Native methods, thus briefly outlined, is supposed to 
involve such special knowledge that it is rarely attempted except by 
experts, and hence every village community possesses, or formerly 
possessed, its small refining factories. From the shimmings (sMm), 
as also the pata, vinegar is prepared in some parts of the coimtry (see 
p.IIG9). 

Sugar-caady or Twice-refined Sugar . — In Indian trade three 
\wdely different substances are returned as sugar-candy — misri, kuza misri, 
and chini. In the preparation of aU three, khand is dissolved in water, 
boiled, and milk used in its clarification. Slightly different systems of 
production prevail, but these need not be detailed. The result is the same, 
namely the white crystalline sugars known as misri and chini. These 
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are "bleaclied and dried by exposure to the sun until they f(frm fairly white Bleached, 
and clean sugars. Kuza Mand is alone the equivalent of the English 
sugar-candy. When this is to be prepared, the boiled and clarified lcha7id 
is thrown into an earthen vessel in which have been suspended threads. 

The sugar on cooling crystallises on these and on the sides of the vessel 
in the form of large crystals. Certain locahties are famed for their 
Mand, such as many parts of Rajputana, Bikanir for example. 

Crude though the methods may be which are pursued iu the production of 
the various Indian sugar products, they very possibly give the suggestion of the 
original conceptions upon which the skilled art of sugar manufacture and refine- 
ment rests. In India, the canes of a eei'tain neighbourhood are carried to a 
central locality where a crushing-mill, usually of two vertical iron rollers driven 
by bullocks, is owned in common by a group of cultivators. The cane is crushed 
and the juice boiled down there and then to rob, the megass being used as part 
of the fuel. The rdb is then carried to the village or homestead where its further 
treatment is pursued, or it is sold to the dealers and in that form retailed, or is 
conveyed to the refinery, where it is worked up into sugar, etc. 

The Agricultural Journal of India (ii., pt. i., which I have just received) 
contains three papers on sugar. Moreland deals very fully with the present 
position of the indigenous methods of sugar manufacture and the difficulties with 
which the manufacturer has to contend (Z.c. 15-21). Lehmann gives many 
practical suggestions for the improvement of the methods and contrivances that Improvement, 
prevail in Mysore. “ The Indian sugar-cane,” he says, “ at least that groum. in 
Mysore, is of excellent quality, and labour is relatively very cheap, less than 
one-seventh of what it is in Louisiana, where large quantities of sugar are produced 
notwithstanding that the quality of cane is very much inferior to ours. In the 
present method of manufacture heavy losses occur. The average of a number 
of experiments indicates that more than one-fourth of the total quantity of the 
juice is left in the refuse, that with a larger mill one-third of this loss can be saved 
(still larger mills would probably save two-thirds), that as much as 20 per cent, 
of the total sugar in the juice is sometimes lost by fermentation, and that, as a 
rule, over 13 per cent, of the total juice is lost by imderliming. On the whole, 
the losses amount to at least one potind out of every five, that is, for every four 
pounds of sugar now obtained at least five could be got by stopping these heavy 
leaks, and probably the quantity of cane now giving three pounds of white sugar 
would as a rule give four polmds Cf such sugar when these losses are prevented.” 

“ This would probably be quite sufficient to transform a crippled industry 
into a flourishing one. But there are further savings which_ can be introduced Savings, 
by manufacturing directly from the cane a sugar of much higher grade than is 
now being done when making jaggery. Part of this sugar, without being refined, 
could directly replace a portion, and possibly a very large portion, of the sugar 
now imported, and the rest could be sent to the refinery for conversion into the 
very highest grade of sugar, being thus transformed with a better outturn and 
at much less expense than an equal weight of jaggery.” 

BUROPBAN INDUSTRY.— stages, methods and appliances Manufac- 
nsed in the European factories may he exhibited briefly as follows : — 

/. Bxtraction ot Cane-juice.—Hh-Q difierent methods pursued have 
been grouped under (a) Disintegration in crushing-mills ; (6) Maceration ; 
and (c) Diffusion. 

By the last process, instead of being crushed in a mill (as already niicusion. 
described), the canes are cut longtitudinally in a slanting direction into 
slices one-sixteenth of an inch in thickness, by special cutting-machines. 

Very much less power is said to be required for this operation than for 
crushing by roller mills. The slices are then conveyed to an apparatus 
known as the diffusion battery. This consists of a series of cylinders, 
connected with each other, in which the sliced cane is subjected to water 
at a high temperature. This coagulates the albumen and extracts the 
sugar from the cells. It has been stated that 84 to 86 per cent, of the 90 ■ 
to 91 per cent, sugar present is thus obtained, or about 20 per cent, more 
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than by tke roller system. The juice, moreover, is of greater purity owng 
to the coagulation of the albumen. The defecation of the juice is thus 
rendered far more simple and easy, and is eventually dra-vm from the 
battery free from glucose and of a pale straw colour. 

Defecation. //. Defecation and Clarification. — These operations consist of various 
stages, such as straining, heating, tempering, bleaching and filtering. 
The most important of these is defecation or tempering with lime (see 
Lime, p. 712) or other chemical substance, which, combining with the 
acids liberated, as also with any carbonates that may be present, precipi- 
tates these in the form of insoluble compounds (see Alkaline Earths, 

p. 68). 

Ooneentra- III. Concentration and QranuJation. — The purified cane-juice has 
tion. be freed of much of its water so as to allow of crystallisation. This 
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may be accomplished by heat, either in open pans (the Native method) 
or in basins heated by steam or boiled in vacuum pans. In the last- 
mentioned process the grain formed from sjurup boiled in vacuo is larger 
and more solid than from syrups simply concentrated to crystalhsing 
point in open batteries. Formerly the crystallisation was efEected by 
cold, the Ghevallier process. 

JV. Curing. — The last stage embraces the complete drying and the 
whitening or bleaching of the sugar. This may be accomplished by simple 
drainage, as in the Native process above briefly indicated. In European 
trade, sugar simply drained of its molasses from casks placed over tanks 
was known as “Muscovado,” “grocery sugar,” “brown sugar,” etc. 
The trade in this form is nearly obsolete. The claying of sugar corresponds 
with the washing with water derived from a layer of aquatic weeds. In 
the Em’opean method, a layer of clay used formerly to be placed over the 
sugar, upon which w'ater was poured. The water percolated through the 
clay, removed the non-crystallisable sugar, the colouring matter and 
other impurities. The sugar was thus washed and, through the removal 
of the insoluble sugar, was in time also dried. But these and other primi- 
tive methods have been superseded in all the larger factories by centrifugal 
driers or hydro-extractors. There are many forms of this, but all consist 
essentially of a cylindrical basket revolving on a vertical shaft, its sides 
being of wire gauze or perforated metal. The basket is surrounded by a 
casing at a distance of about 4 inches, the annular space thus left being 
for the reception of the molasses expelled by centrifugal force through 
the sides of the basket, when the latter revolves at a high speed. 

Improvement of Indian Industry . — It would be quite possible to 
perfect the small hand factories of India to enable them to turn out at 
a cheaper rate than at present a much superior sugar. In many respects 
sugar manufacture ancl refinement are eminently suited for the hand 
labour and small capital of the village communities of India, but machinery 
and chemistry the world over are depriving all such communities of 
their handicrafts, and the salvation of the Indian sugar-manufacturing 
industry, it is feared, must be rather looked for in aids toward the 
establishment and encouragement of power factories, where the most 
advanced methods and contrivances will be used, rather than in subsidies 
to efiete and wasteful crafts. Mr. H, F. Walker of Brisbane, Queensland, 
in a most instructive communication [Bihar Sugar Comm, llept., 1901, 
app. No. 5), discusses fully the system by which the industry has been 
substantially aided in that Colony. Moreland (app. No. 4) gives many 
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practical suggestions both as to methods of cultivatio'h. and systems 
of manufacture that might be adopted in Bihar. Minchin has strongly 
urged the Bihar planters to adopt the diffusion in place of the crushing 
system of treatnient of canes. [C/. Burkill, Agri. Ledg., 190B, No. 8 ; 

Burkill and Weinberg, Agri. Ledg., 1903, Ko. 12; Chapman, Sugar, 

Encycl. Brit, su'p'pl.^ 

Perhaps one of the most hopeful directions of immediate improvement Central-factory 
was dealt with by O’Conor, Hamilton and Handcock in their Bihar Sugar 
Oommission Re'port where they discussed the advantages of the 

central-factory system. They studied critically the whole question of the 
cultivation of cane and the combined manufacture of sugar and indigo. 

While setting forth many agricultural and other reforms they advocated 
most strongly the adoption of the system of central mills and refineries as 
the most economical method of manufacture. But it may be urged that 
the possibility of the combination of two such widely remote technical 
industries as the production of sugar and of indigo, is the weak point of the lu^igo aad 
scheme. Whichever proved the more profitable would secure the greater 
attention, until one or other might be ruinously neglected. Moreover, the 
power required for the one may very likely prove mmecessarily large and 
expensive for the other. But that reforms are not impossible with India 
generally can be seen from an inspection of the splendidYesults attained 
by Mr. E. J. V. Minchin at Aska in Ganjam. In 1852 he settled in 
that district, and in his own lifetime built up a great enterprise which 
has been described as having become the dominant feature of the trade 
and prosperity of a wide area. His example is one that might well be 
followed in every sugar-cane growing district in India both by Natives 
and Europeans, but in each centre a Minchin is required. 

\Cf. Second Ann. Reft. Agri. Chemist, Mysore, 1901 ; Mukerji, Handbook 
Ind. Agri., 1901, 384-91 ; Mukerji, Improv. Sugar Indust., 1901 ; Ann. Bept. 

Dept. Agri. Cent. Prov., 1904-5, 7-9 ; Hadi, Improv. Native Methods Sugar 
Manuf., Dept. Agri. XJ. Prov. Bull., 1905, No. 19.] 

By-products. — The by-products of the sugar factory are most By- 
important. The megass, or bruised canes, left after the extraction of the P^^o'^.ucts. 
juice or ras, is in India usually employed as part of the fuel required for 
boiling down the juice. Minchin holds that by the diffusion process the 
whole of the sugar is removed from the cane, while by the Native process 
a large amount still remains. To prove this point, he purchased locally 
40 tons of megass. Passing this through his apparatus, he was able to 
obtain from each ton 50 gallons of molasses, which yielded 30 gallons 
spirits of proof strength. Assuming an equal loss all over India, he made Total Loss, 
a calculation which he graphically represented by saying that the saving 
effected would go far to meet the interest of the public debt in India. 

So again, it has often been said that the megass might be employed in Paper-makmg. 
paper-making ; but in the greater part of India, at any rate, the difficulty of 
procuring firewood and the cost of collecting and transporting megass to 
the paper-mill would very possibly argue in favour of its present utilisation. 

In the United Provinces it was estimated that the fuel required for boiling ruei. 
and making the gur from an acre of cane would be 108 maunds dry cane- 
refuse, 50 maunds dry cane-leaves, worth say Es. 5, and about 6 maunds 
firewood worth Es. 2. If firewood alone were used, 108 maunds, costing 
with cartage to the field say Es. 31, would be necessary. There is thus a 
saving of Es. 24 by using all the supplemented with firewood as 

compared wdth firewood only. 
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IGf. Walton, ’in\4srn. Oaz. N.-S. Wales, 1898, ix., 169 et seq. ; U.S. Dept. Agri, 
(many passages) ; Qiieemland Agri. 1899, v., 348 ; Journ. Board Agri., 

1901, viii. ; Louisiana Planter and Sugar Alanufacturer, 1902, 337 ; Gill, Journ. 
SoG. Arts, xlix., 516 seq,; International Sugar Journ., 1902, iv,, 339, 403 ; 
Molasses, m Imp. Dept, of Agri. Barbados and Porto Rico, 1903, No. 28.] 

kum and Spirits. — The combination of a rum or spirit distillery with 
the sugar factory has been often maintained as highly profitable, and by 
others used as an argument against the extension of sugar factories. 
Country brands of rum are said to be often coloured and flavoured in order 
to be sold as brandies and whiskies. The .spirit produced pays a duty 
averaging from Es. 4 to 6. The most important factory of this kind is 
the Eosa at Shahjahanpur in the United Provinces (see Spirits, p. 1046). 

Chunam. — In passing it may be here mentioned that sugar is uni- 
Wiiii Plaster. vcrsally used in some form along with lime in producing the much-famed 
chunam plaster (see p. 293). 

TRADE IN SUGAR. 

rrade. Centuries may be accepted as having intervened between the discovery 

of sugar and the time when it began to be a necessity of European life. 
We read of early transactions with India, which may be indicated by the 
following : — In Birdwood and Foster {B.l.C. First Letter Booh, 338) 
Sample mention is made in the commission of certain ships sailing for the East 

shipments. Indies in 1609, that they were to procure “ sugars of the best some twenty 

chestes for a trial!.” In a similar commission (1611, 407) we read again, 
“ sugars of the best some fewe che.stes for a triall.” In one of the Factor’s 
Eecords from Surat, addressed to Sir Thomas Eoe in 1616 (Foster’s E.I.G. 
Letters, ir., 327), occurs the observation — “ We deny not but that Bengalla 
brings wheat, rice, and sugar to Iiidya ” (Hindustan proper), “ makes fine 
cloths, etc., which showeth the fertility of the country and the quality of 
the inhabitants,” etc., etc. In a letter of date December 28, 1617 (l.c. 
Danger, vi., 280), Edward Monox threw doubt on the desirability of complying with 

the Company’s indents for Surat sugar. He urges that the sugar is a light, 
spongy article, “ which I am persuaded with the damp of the hold coming 
into our moist climate will moulder and break to pieces and thereby prove 
Oily Taste. Unsaleable ; besides it hath such an oily taste that it will not please our 
English palates.” Iii^au sugar, however, gradually assumed importance 
in Europe, and on cane cultivation being established as a European 
Coioniam-e«p(i industry in the British Colonies, it obtained a fresh impetus.' But the 
Indian bugar. of Colonial was the death of the Indian trade with Europe. The 

Honourable Company of East India Merchants becoming aware of the loss 
India had sustained in its failure to create, or even to participate in the 
greatly increased traffic, made strenuous efforts to awaken interest in the 
subject. Although many obstacles were thrown in the way, the Company 
succeeded in reviving and greatly enlarging India’s foreign interests in 
nteres sugar. Heavy losses were for years patiently borne in the hope of ultimate 

Dast India sugaf success. East Indian sugar became regularly quoted, audit improved in 
Quoted. quality as time went on. Moreover, the internal trade of India itself gave 

Demands of distinct indications of expansion. The demands of the people for superior 
qualities had ^own so strong that the imported refined article gradually 
came to bear, in the various languages and dialects of the country, names 
that denoted the foreign countries of supply, such as chini (China) and 
misri (Egypt). There is, in fact, abundant evidence that for centuries the 
art of refining was not generally known to the people of India. According 
to Chinese records the knowledge would appear to have been derived from 
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Egypt, and according to Indian, most probably long subsequently, from 
China. A century or two ago the people of India, therefore, consumed a far 
larger proportion relatively of crude sugar than they do even to-day. 

! But the East India Company were wise in directing their attention to the 

! internal trade : the demands of Bombay were obviously the most natural Bombay an 

outlet for the surplus stock of Bengal, and the best check that could he Important 
; given to the Dutch trade in supplying Bombay with sugar. But to 

facilitate this, the transit dues on sugar were removed and an import duty xrldt 
placed on the foreign supplies. Even when thus protected the Indian Protection, 
sugar did not, however, assume control of its own markets. Large supphes 
continued to be drawn from Egypt and China, as well as from Batavia and 
the Straits, and it was accordingly recognised that an efiort must be made 
to improve the cheaper Indian, refined sugar, more especially since still 
newer and more formidable producing centres had arisen in Mauritius and Mauritius, 
the West Indies which began to contest the Indian markets. And still 
more recently a disturbing element appeared in the supplies of cheap beet Beet Sugar, 
sugar, poured into India from Europe. Thus had India not only lost her 
European market hut had become a field for European commercial enter- 
prise in the provision of cheap refined sugar. But there has been secured at 
least one advantage of this new supply, namely the vigorous education 
of the people of India in the advantages of refined over crude sugar, ixeaned verm 
and thus the opening out of a large market of which the Indian refineries 
have recently not been averse to avail themselves, and may do so still 
further in the future. It can thus be said that the people of India are 
able to pay a far larger sum not for sugar alone but for many other luxuries, 
than they ever did at any period of their past liistory. Further that 
the home market, by far the most important to the producers in India, 
is still largely secured to them. This is abundantly shown by the Finance 
Minister of India (Gaz. of India Extraordinary, March 21, 1906) by a table 
which exhibits the prices of refined beet-sugar at Calcutta and Bombay, 
and of Indian raw sugar at Cawnpore, for a number of years ending 1905. 

The averages of these for the past eight years would be — Calcutta, 

Rs, 10-14-7 ; Bombay, Rs. 11-7-0 ; and Cawnpore {giir), Rs. 5-11-0. 

Countervailittg Duty . — It has been urged, moreover, that about the Counter- 
time beet-sugar first appeared in Bombay, a series of had years, which 
i culminated in the famine of 1901-2, curtailed Indian production and 

opened the door for foreign sugar. So firmly, at all events, have the 
foreign imports been estabhsbed, that the trade is by many believed to 
be secure and to have given evidence of an expansion rather than a 
curtailment. A duty was accordingly imposed in March, 1899, on 
bounty-fed sugar fi’om foreign countries. It was framed with the inten- 
tion exclusively of countervailing bounties paid, directly or indirectly, by 
foreign Governments. This produced an appreciable revenue, which ECeet. 
amounted in 1901-2 to 37 lakhs of rupees (and in the six years of its 
existence to 94| lakhs) ; still, it did not stop, the influx of cheap European 
sugar. The closing of the American markets diverted a still larger supply 
to India, and the Enactment of 1902 w:as intended to countervail this 
artificial surplus. The action of the Indian and American Governments 
thus forced the ratification of the Convention of Brussels. The im- Ocmrenttoa of 
: mediate efiect of the Indian . duties was to diininish the sugar imports 

■ from Europe, and to divert the trade previously carried on with 

India by Germany and Austria, to countries which did not come within 
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the scope of the new legislation, and thus liberated fresh supplies of oane-^ 
sugar that poured into India. The imports of beet sugar in 1902-3 became 
about half those of 1901-2, while the imports of cane-sugar, which come 
mostly from Mauritius, Java and China, increased by more than 40 per cent. 
Pinally, “in December, 1903, orders were issued remitting the counter- 
vailing duties chargeable on sugar produced, after August of that year, 
in countries which have limited their direct or indirect bounties on sugar, 
and their protective duties, to the minimum permitted hy the Brussels 
Convention of 1902 ” {hnp. Gaz., iv., 265). Sugar is thus now once 
Sugar Free. more admitted into India free of all legislative restrictions, except the 
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ordinary import duty of 5 per cent, on all foreign goods, and the counter- 
vailing "duties against sugars produced in or exported from certain countries 
(Denmark, Chile, the Argentine Republic, Russia, etc.) which have not 
adhered to the Brussels Convention. 

It may be said that the consumption of raw sugar is mainly in Northern 
India, and of foreign refined sugars almost entirely in Bombay, Calcutta 
and other large towns, more especially port towns. But it will he seen 
below, in the review of internal trade, that the railboriie traffic manifests 
an expansion of the supply of refined sugar carried to the north, and thus 
to the regions of chief Indian production. 

Mills and Refineries , — ^According to the Fimnaial and Commercial 
Statistics, there were 28 sugar factories in India in 1904 and 4,612 em- 
ployees. Of these 19 were in Bengal with 1,772 employees ; 6 in Madras 
with 1,979 employees ; 2 in the United Provinces with 747 employees ; and 
one in the Panjab with 114 employees. The Government of India do 
not record any factories where less than 25 persons are employed, so 
that there , are crude refineries, scattered all over India, not taken into 
consideration, that nevertheless turn out a certain proportion of the refined 
sugar used hy the people of India. In Eastern Bengal (Jessore more espe- 
cially) there are many small refineries chiefly concerned in the production 
of date-palm sugar. Similarly the indigenous refineries of Bihar and 
Shahabad are by no means unimportant, though apparently the trade has 
greatly declined through the competition of beet-sugar. 

External Tra///c.— This resolves itself into two sections, Exports 
and Imports. It may he the most instructive course to deal with these 
more or less historically. 

1. Exports to Foreign Countries, — Au import duty OH Indian sugar, which 
was practically prohibitive, was imposed by Great Britain. It came to 8s. a 
cwt. more than was taken on Colonial sugar. This disability existed until 
1836, the effect of which may be seen by the following figures : — In 1800 
the British imports from India (expressed as raw sugar) came to 120,471 
cwt. out of a total of 3,390,974 cwt. ; in 1821 the corresponding figures 
were, Indian portion 277,228 cwt., out of a total of 4,063,541 cwt. Some 
twenty years later (1841, or five years after the removal of the disability 
on Inffian sugar) the Indian exports to Great Britain became 1,037,501 cwt. 
In 1851 the corresponding exports from India to Great Britain were 
1,506,051 cwt, (out of a grand total of 1,607,508 cwt, exported to all 
countries), hut the next decade marked a great shrinkage, as the exports 
to Great Britain then stood at only 696,012 cwt. out of a total to all coun- 
tries of 845,961 cwt. And these figures (though expressed on the basis 
of raw sugar, viz. 24 to 1) mark the existence of a new disturbing eiement- 
The East India Company found in its early transactions that it only paid 
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to export the purer article, and indeed sugar (even of the*finer qualities) 

was treated as a ballast cargo, to be used in place of saltpetre as occasion 

required. In none of the returns, therefore, were these exports raw 

sugar, though expressed as such. They were entirely Indian refined inaian uefined 

sugar, drawn from the indigenous refineries. It would not pay (so it 

was believed) to export raw or inferior sugars from India, the freights 

being then too high. With the growth of refineries in England and in#sh. 

Scotland, however, combined with greater facilities of shipping and conse- 

quent cheapening of freights, it no longer paid to ship the refined sugars, 

and the consignments became more and more raw sugar to be used up by naw Sugar. 

the British refineries. 


The effect of this change may be briefly indicated. In 1877-8 the 
exports of refined sugar stood at 477,128 cwt. A sudden drop occurred Uise and mi. 
in the next year, when these exports were only 51,043 cwt., and ten, years influences, 
later (1888-9) were only 34,523 cwt. But, correspondingly, the exports 
of raw sugar were in 1877-8, 366,997 cwt. The average for 1882-92 
came to 1,145,685 cwt. ; for 1892-1902, 733,654 cwt. ; the actual 
for 1904-5, 192,890 . cwt. ; for 1905-6, 230,498 cwt. ; and for 1906-7, 

164,299 cwt. 

Thus there can be no doubt that a severe blow has been dealt to the SeyereiBiow. 
Indian sugar industry, which, but for its own immense resources and 
recuperative power, might have been calamitous. Had England continued 
to purchase Indian raw sugar there is little doubt an immense expansion of 
the area of production, and an enhancement of the yield, would have been 
the natural consequences. All this is now changed, and sugar represents 
53 ‘3 per cent, of the total value of the articles of food and drink imported, 
and is the second largest single article of importation, the first being cotton 
piece goods. Thus the two chief items of India’s early export trade have Exporta becoma 
become her greatest modern imports. importe. 

2. Imports from Foreign Countries. — ^It is perhaps not uecessary to trace Imports, 
the history of the imports of sugar farther back than to the year 1871-2. 

India then received 562,569 cwt, of crystallised sugar. In 1881-2 the 
imports were 982,262 cwt. and in 1891-2, 2,734,491 cwt. Still a decade 
later (1901-2) they had become 5,565,272 cwt., and roughly in equal 
proportions of beet and cane sugar. Taking the traffic in both refined 
and unrefined sugars, the following year (1902-3) a shrinkage of the beet- 
sugar took place, the total imports being 4,987,195 cwt. (of which 3,529,678 
cwt. were cane) ; in 1903-4 beet still further declined, the total having 
been 6,038,115 cwt. (5,485,378 cwt. cane) ; in 1904-5 the beet began to 
recover, and the total imports were 6,649,797 cwt. (4,833,309 cwt. cane) ; 
in 1905-6 they were 7,696,191 cwt. (4,263,798 cane and 3,432,393 cwt. 
beet) ; and lastly, in 1906-7, they were 9,730,713 cwt. (6,926,879 cwt. 
cane and 3,803,834 cwt. beet) {Rev. Trade Ind., 1906-7, 8-9). 

Mr. Frederick Noel-Paton, Director-General of Commercial Intelligence, Beet and. 
observes that beet-sugar continues to rule the Indian sugar-market ; Cane 
he further exemplifies the extraordinary vicissitudes of the trade by a 
statement of the imports of beet and cane sugar, month by month, during 
the year 1905-6. It is there shown that beet-sugar reaches India mainly 
in the months of November to March, the last-mentioned month being 
the most important, while cane comes more uniformly throughout the 
year, the chief months being August to October, Analysing the returns, 
it is found that 3,432,393 cwt. were beet, the average value of which was 
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9'2 rupees, while the share in cane imports came to 4,263,798 cwt. with an 
average value of lO’l rupees ; but in 1906-7 the averages came to Rs. 8'2 
for cane and Rs. 8’7 for beet. 

“ The previous financial year closed in March, 1905, with the Bombay 
price at Rs. 13-15-0 per cwt. and the European price of 88 per cent, sugar 
at 13i\ 3d. f.o.b. Hamburg. The highest point in recent years had been 
reached two months before that time, when Rs. 14-5-0 was recorded in 
Bombay. These high levels were due to several causes. The abolition 
of the bounties in European producing countries and consequent reduction 
of the internal sugar-taxes had led to a restriction of cultivation, and had 
induced such expansion of domestic consumption as had not been foreseen,” 
" But the high prices attained brought their own cure, for they induced 
at once an increase of some 16 per cent, in the acreage sown with beet in 
Europe, and also a resort on the part of consumers to reserve stocks of 
which the speculators had not had knowledge. After the opening of the 
financial year 1905-6 prices fell steadily, and they gave way completely 
about the month of July. Since July, the decline has been practically 
continuous. Since the close of the calendar year the price in Bombay had 
stood practically steady at Rs. 9-14-0 per cwt ” {Rev. Trade Ind., 1905-6, 
5). In the following year (Lc. 1906-7, 8) Noel-Paton recorded the further 
stages in the decline already forecasted ; “ The price of 88 per cent, beet- 
sugar, f.o.b. Hamburg, was about 8s. 5d. in April, 1906, which is below 
cost. Refined beet in Calcutta at the same time was quoted at rates 
equal to 11s. 7d, per cwt., while the price in Bombay was 12s. Id., and in 
Karachi 11s. lOd. Mauritius sugar in Bombay was at the parity of 
lls. od. The highest for 88 per cent, sugar in London was 9s. 7|d., reached 
in September, while in Karachi refined sugar touched 12s. id. in October, 
and Calcutta was 12s. Id. in November. Throughout the statistical year, 
Bombay remained steadily at 12s. Id.” 

Countries of Supply, — Of the cane-sugar supply perhaps the most 
significant feature is the rise and growth of the J avan contribution, very 
largely conveyed to Calcutta. In 1901-2 the total imports from Java were 
446,686 cwt. ; in 1903-4, 1,335,548 cwt. ; in 1905-6, 1,685,391 cwt. ; and 
in 1906-7, 3,304,366 cwt. A fair proportion of these were cheap 
unrefined sugars, No. 16 and under, intended to directly contest Indian 
production of g‘&r. The trade from Mauritius has for many years past 
manifested a consistent and almost uniform expansion. In 1901-2 it came 
to 1,759,203 cwt., ia 1905-6 stood at 2,013,012 cwt., and in 1906-7 at 
2,310,023 cwt. The only other country that need be mentioned is China. 
The contributions from that country manifest extreme fluctuations, but 
on- the whole seem declining. The highest record during the past flve years 
was in 1902-3, while the figures for last year (1906-7) were the lowest, 
viz. 51,279 cwt. Of beet-sugar, Austria-Hungary is by far the most 
important source. As 'already mentioned, the years 1902-3, 1903-4, and 
1904-5 manifested a marvellous curtailment, but the amount taken in 
1901-2 was 2,257,928 cwt. ; in 1905-6, 2,340,717 cwt. ; and in 1906-7, 
1,617,160 cwt. Commenting on these new aspects of the trade, Noel- 
Paton observes, “ Of the refined sugar, Java, which in 1905-6 ceded the 
premier place to a beet-country, Austria-Hungary, resumes it (1906-7) 
with a quantity largely exceeding that ever before imported from a single 
country. She supplied, -in fact, nearly 31 per cent, of the entire arrivals. 
The other cane country, Mauritius, follows with 24*61 per cent, of the 
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total. Austria-Hungary, diminisMng her oontrilyution by nearly 723,500 
cwt., drops to the fourth place with 17*53 per cent, of the total ; and 
Germany, with the largest arrivals she has yet recorded, takes third place o-ermany. 
with 21*7 per cent.” 

Thus it may he said that the Mauritius supplies of cane-sugar have Calcutta 
hitherto been to Bombay w^hat the Javan have been to Calcutta. But and 
all the same, beet-sugar may be viewed as having begun seriously to contest Bombay, 
both these markets, 

INTERNAL. TRADE. — Production and Consumption.— ~lt has been Oonsump- 
estimated that India produces a httle over one ton per acre of gur (crude tion. 
sugar), or 2|- million tons for its total acreage, which, reduced to the 
standard of refined sugar, would be, say, one million tons. If the 
imports of about 400,000 tons be added, we obtain a total supply of 1|- Total suppijr. 
million tons of refined sugar. Divided by the head of population, this 
might be accepted as showing the consumption. But any such calculation 
would be most misleading, because (1) we have no sort of certainty as 
to the yield — a ton of gUtr per acre seems absurdly low ; (2) to the bulk of 
the people a pound of giir very possibly serves the equivalent purpose of 
a pound of refined sugar to other communities ; and (3) with a large 
percentage of the people of India g'Ar or sugar are unknown luxuries. It 
has been stated that the per capita consumption of India is 35 lb., a figure per capita. 
based on the assumption that the supply comes to three million tons, 
which from the above showing is probably double the actual amount. 

This is compared with European countries, such as Germany, where it is otto countries. 
28 lb., and France 24 lb. There is perhaps little to be gained by such 
calculations and comparisons. But it may be useful to examine the 
returns of g'Ar carried by rail and river as indicative of local production 
and consumption. 

Traffic by Rail and River. — The internal trade is returned in cwt. and Rail 
divided into two sections — (a) refined sugar and (6) unrefined sugar. Traffic. 

The grand total of the movements of the former kind came in 1906-7 to Befined 

5,984,425 cwt. FuUy three-fourths of that amount is usually distributed “'“■saT. 

from the seaport towns, and thus includes (with local manufactures) the 

foreign imports. The shares taken were : — Bombay,. 2,039,492 cwt. ; participation. 

Karachi, 1,863,451 cwt. ; Calcutta, 1,248,595 cwt. ; and Madras, 111,368 

cwt. And these figures are relatively correct for at least the past five 

years. The Calcutta supply ordinarily goes to Eastern Bengal and Assam, Destination. 

572,591 cwt. ; to Bengal, 363,641 cwt. ; and to the United Provinces, 235,573 

cwt. The Bombay supply goes to the Bombay Presidency, 843,067 cwt. ; to 

the Central Provinces, 367,255 cwt. ; to the United Provinces, 358,530 cwt. ; 

and to Rajputana and Central India, 241,363 cwt. The Kaeaohi supply 

goes principally to the Panjab, 1,427,823 cwt., and to Sind, 345,593 cwt. 

But Calcutta has, however, manifested a remarkable expansion which is 
most significant. In 1900-1 exports from Calcutta by rail and river were Calcutta an 
477,636 cwt. ; in 1901-2, 605,789 cwt. ; in 1902-3, 567,200 cwt. ; in 
1903-4, 839,210 cwt. ; in 1904-5, 1,002,185 cwt. ; in 1905-6, 1,059,416 
cwt. ; and in 1906-7, 1,248,595 cwt. This perhaps is the direct expression of 
the expanding foreign imports. Thus in 1900-1 Bengal (Calcutta mainly) 
imported 1,342,034 cwt. of refined or crystallised sugar, and that figure was 
gradually augmented until in 1904-5 it stood at 2,107,461 cwt., in 1905-6 at 
2,197,303 cwt., and in 1906-7 at 3,305,860 cwt.. The increasing importance 
of Calcutta in the foreign sugar trade is a feature of great consequence. 
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Of tlie consuming pro-vinoeS' it is curious to observe that in 1906-7 the 
Paujah heads the list with 1,664,133 cwt. ; then comes Bombay, 869,528 
cwt. ; the United Provinces, 712,559 cwt. ; Eastern Bengal and Assam, 
603,223 cwt. ; Central Provinces, 487,717 cwt.; and lastly, 'Bengal, 
465,493 cwt. These figures would seem somewhat at variance with the 
opinions often advanced (and mentioned aboTO) that the imported sugars 
are mainly consumed in the regions of low Indian production. _ By way 
of illustration it may he mentioned that the imports into the United Pro- 
vinces by rail were in 1900-1, 316,722 cwt. ; in 1901-^2, 492,921 cwt. ; 
in 1902-3, 385,125 cwt.; in 1903-4, 614,355 cwt. ; in 1904-5, 533,580 
cwt.; in 1905-6, 752,091 cwt.; and in 1906-7, 712,559 cwt. These 
provinces are the headquarters of Indian cultivation, and even there 
foreign sugars seem to be finding a profitable market. 

The traffic in Unrefined sugar carried by rail and river came in 1906-7 
to 9,420,832 cwt : The chief exporting centres (as might have been inferred 
from the Agricultural Statistics) are the United Provinces with, in 1906-7, 
4,054,814 cwt. : consigned to the Panjah, 1,479,307 cwt. ; Eajputana and 
Central India, 1,395,301 cwt. ; Bombay, 363,912 cwt. ; Bengal, 287,866 cwt. ; 
the Central Provinces, 204,988 cwt. ; the balance in smaller quantities. 
Next maybe mentioned Calcutta with 1,958,828 cwt. : to Bengal, 1,006,932 
c^vt., and to the United Provinces, 468,063 cwt. Then Bengal, with an 
export of 1,190,857 cwt. : sent to the United Provinces, 380,831 cwt. ; Cal- 
cutta, 250,230 cwt. ; the Central Provinces, 198,377 cwt. ; Eastern Bengal 
and Assam, 159,380 cwt. ; Eajputana and Central India, 121,374 cwt. The 
other exporting centre is Madras, 887,837 cwt. : to Madras ports, 361,693 
cwt. ; Bombay, 216,871 cwt. ; and the Nizam’s Territory, 137,669 cwt. 
We thus learn that Eajputana and Central India were the most important 
consuming provinces of the g'dr carried by rail and river, viz,, in 1906-7, 
1,867,989 cwt. ; then followed the Panjab, 1,608,556 cwt. ; then Bengal, 
1,331,406 cwt.; next the United Provinces, 920^815 cwt. ; Bombay, 
822,168 cwt. ; Central Provinces and Berar, 801,722 cwt. ; and Eastern 
Bengal and Assam, 724,821 cwt. 

Perhaps the most significant fact brought out by these returns is the 
dependence of Eajputana and Central India, as also of the Panjah, for their 
supphes of gUr on the provinces of India, and for crystalhsed sugar on 
foreign countries. Another very strildng peculiarity is the small share 
taken by the Madras Presidency in the returns of internal trade, a circum- 
stance perhaps due to the greater success of the Aska and other Madras 
Presidency mills in meeting local demands. 

Coastwise: also Trans-frontier. — These do not in any material respect 
modify the chief features of the internal trade, and need not therefore be 
here specially reviewed. 

SALEP. — The name given to the dried tubers of various species of 
orchids, such as JEulopMa {D.E.P., iii., 290-1) and Orchis {D.JS.P., v., 
492-3). It is commonly known in India as salah- (or sahf) misri {== Salep 
of Egypt). 

According to the authors of Sobson-Jobson, salep is correctly identified by 
Ibn Baithar with the satyrivm of Dioscotides and Galen. Perhaps the earliest 
reference to salep, in connection With India, is to be found in the Yoyagca of Ibn 
Batuta, of date 1340 (Prenoh ed., 1855, iii., 382), where amongst the provisions 
given to the travellers by the Sultan of Delhi, mlip is mentioned. Again, Alex- 
ander Hamilton (New Acc. E. Ind., 1727, i., 124-5) speaking of Tatta on the 
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river Indus, says : “ They have a fruiti, that grows in their %elds and gardens, 
called salob, about the size of a peach, but without a stone. They dry it hard 
before they use it, and being beaten to a powder they dress it as tea and eoHee 
are, and take it with powdered sugar-candy. They are of opinion that it is a 
great restorative to decayed animal spirits.” The article obtained in the Indian 
bazars has been ascertained to be chiefly the product of several species of 
JErtlopiiia, viz. JS. camxiefitviii, IS. nutla and JE. vlvens {mankand or Lahore 
salep of the shops), though probably also from the species of a few other genera, 
and is produced on the hills of Afghanistan, Baluchistan, Persia and Bokhara ; 
but the Nilgiri hills and Ceylon are said to furnish part of the Indian supply. 
The salep of European commerce is procured chiefly from the Levant, and to some 
extent from Germany, etc., derived mainly from the tubers of Orchis nttiscnla. 
The tubers are dug up after the plant has flowered, and the plump, firm ones are 
washed and set aside, and subsequently strung on threads, scalded, and dried in 
the sun or by artificial heat. The commercial article is met with in tlnee forms — 
palmate, large ovoid, and small ovoid. 

Various substitutes are sold in India. The kind known as Boyal Salep 
(Mdshah sdlab) has been identified as being derived from a species of .tuimu 
{ A. Mitcieawi, Baker, Bot. Mag., t. 6707 ; Aitchison, Annals of Botany, 1880-90, iii., 
149-55) ; while the tuberous roots of A.st>arafius ansecmieus {West Himalaya 
and Panjab) and of .4. racemosrts (Deccan) are the w^hite musall {D.E.P., i., 
343-6) ; C'urcuiigo orchioiaes, the black miisall {D.E.P., ii., 650-1), arid cer- 
tain species of Mnhenarin are also so used (Watt, Comm. Letters, Upper Ind., 
1899, 13). Besides these substitutes an imitation salep, made of potatoes and 
gum (known as hanawati salah), is largely manufactured for the Indian market. 

A considerable Trans-frontier trade exists in salep from Afghanistan, Persia, 
Baluchistan and Bokhara into India. A little trade is also done in collecting 
and drying in India itself, mostly Kashmir and Lahoul, the tubers of Orchis 
loti folia, hxxt the bulk of the ordinary article met with in the country is im- 
ported by sea into Bombay from Persia and the Levant. [Of. Milburn, Or. 
Comm., 1813, i., 108-9 ; Pharmacog. 2nd., iii., 384-7.] 

SALT, SODIUM CHLORIDE: Ball, Man. Econ. Geol Ind., 
iii., 475-92 ; Blaiiford, Mem. Geol. Siirv. Ind., 1866, iv., 215 ; Wynne and 
Wartli, 1875, ix., 89, 299; Wynne, Geol. Salt Range; ISIS, xiv., 1-294; 
OldKam, Rec. Geol. Surv. Ind., 1871, iv., 80 ],Memo. on Systems and Methods, 
Admin, of Salt Dept, and Rev. in India, 1894; Watt, Rev. Min. Prod., 
1894-6 ; Director-Gen. of Stat. Rev., 1899-1903 ; Holland, Rev. Min. 
Prod., in Rec. Geol. Surv. Ind., 1905, xxxii., 78-86 ; 1906, xxxvi., 79-81 ; 
Imp. Gaz., iii., 236 ; Gaz. of India Extra., March. 21, 1906. Common Salt, 
Table Salt, namah, nimah, Ion, nun, mitha uppu, lavanam, Idvana, sa, etc. 

History. — Salt in India is perhaps contemporaneous with the birth of 
Indian agriculture. Its most ancient Sanskrit name, Ldvana, has few, if 
any, other meanings than salt or saltness. Susruta, the father of Indian 
medicine, speaks of four lands of salt, and these correspond with the four 
chief grades known to-day, viz. Saindhava, the rock-salt of Sind and Kohat ; 
Sdmudra, produced from the sea ; Romaka or SdJcam hari, Sambar Lake 
salt ; and Pdnsuja or TJshasuta, salt produced from saline earth. In 
modern commerce, according to Mr. A. S. Judge, there are in Calcutta 
some thirteen forms or grades of salt, as for example : — 

(1) English panga salt, imported from Liverpool, Middlesborough, Hartlepool 
and Bristol — the bulk coming from the mines of Cheshire. This is consumed in 
the greater part of Bengal and Assam. (2) Hamburgh — a rock salt obtained 
from the mines. (3) Aden Tcarkach salt, manufactured from sea-water by solar 
evaporation. (4) Aden crushed salt. ( 5 ), Bawayah karkach salt — this comes 
from the African coast of the Bed Sea. . (6) Bawayah crushed salt. (7) Salif 
karkach salt — this also comes .from a port (Salif) on the African coast. (8) Salif 
crushed salt. (9) Salt from the Persian Gulf — ^this used to be brought by the 
Arab sailing-ships, but as these are rapidly disappearing the trade is on the 
decline. (10) Bombay karkach salt. (11) Spanish karkach salt — this is ini- 
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ported from Tarravieja in Spain and js obtained by solar evaporation. (12) Port 
vSaid karkach salt. (13) Madras karkach salt — this is imported by Calcutta from 
Coeonada, Vizagapatain and Tuticorin. It is obtained by solar evaporation, 
has a bro\m appearance, is gritty, and accordingly not much in demand. 

Although India possesses a moimtain range of rock-salt, immense beds of 
salt-bearing soils and a vast extent of salt lakes, as well as many hundred miles 
of sea-coast where sea-salt might be manufactured, the conviction prevails that 
it will not pay to carry salt over more than some 300 to 400 miles, by internal 
routes, from any centre of supply. Moreover, the export traffic of India originate© 
shipping that practically conveys salt as a ballast cargo, the profit being in the 
return cargoes. It is on these and such-like considerations that Bengal has always- 
been largely dependent on external sources. Owing to the immense amount 
of fresh water poured into the Bay of Bengal, it does not pay to manufacture 
sea-salt near Calcutta. 

Sources of Supply. — ^Holland gives tlie following classification ; — 

“ (1) Sea-water, from which. 61-8 per cent, of the total production was 
obtained during the period (1898 to 1903) ; 

“ (2) Subsoil water and lakes in areas of internal drainage, in both 
of which the origin and mode of concentration of the salt are the results 
of essentially similar natural processes. From these sources about 27 
per cent, of the total was obtained ; and 

“ (3) Eock-salt beds, from wMch 11 *2 per cent, of the total was ob- 
tained by mining and quarrying.” 

Salt Mining in India . — There are three chief centres — the Salt Eange 
of the Panjah, the Kohat hills, North-West Frontier Province, and Mandi 
State in Kangra district, Panjah. These have produced, for the five j^ears 
ending 1903, the annual average of 109,000 tons, of which 81 per cent, is 
obtained from the Salt Eange, 14'5 per cent, from Kohat, and 4-3 per cent, 
from Mandi. 

The following particulars may he here given from Holland (lx., 1905, 
83-5).;— 

Salt Range. “ xhe chief deposits of rock-salt are in the so-called Salt Range of the Panjab, 
where the seams of salt and included marl partings have, where worked in the 
Mayo mines at Khewra, an aggregate thickness of 550 feet, of which five seams of 
ptire salt make up 275 feet, the rest, known as kolar, being too earthy and impure 
to be marketable. These beds occur in a formation lying directly vmderneath 
beds of Lower Cambrian ago, but it is suspected that they may be of Lower 
Tertiary age, like the other salt deposits of this part of India, and that they have 
arrived in their present apparently anomalous position by an overthrust of the 
older fossiliferous beds. 

“ Mining for rock-salt is carried on in the Mayo mines, Jhelum district, the 
Warcha mines in the Shahpur district, and across” the Indus at Kalabagh. The 
rock-salt in this area varies from white to brick-red in colour, and thus difiers 
in colour from that of the Kohat area. 

“ The most important of the mines in the Salt Range are the Mayo mines 
near Khewra (32° 39' ; 73° S'). In this area salt-quarrying was practised for an 
unknown period before the time of Akbar, and was continued m a primitive 
fashion until it came under the control of the British Government with the 
occupation of the Panjab in 1849. In 1872 the system of mining was reorganised, 
and the work now in operation was planned out by Dr. H. Warth, late Deputy- 
Superintendent, Geological Survey of India. 

“ The rock-salt being raised in the Mayo mines has, on account of its purity, 
a wide distribution. A recent analysis of one of the seams gave the following 


results 

■ “Sodium chloride .. .. .. .. 98'86 

Sodium sulphate . . .. .. .. 0*57 

Sodium carbonate . , . . . . , . . . . , trace 

Magnesium cifioride , , . . . . . . . . . . nil 

Moisture.. ; ' .. .. 0'08 
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“ In the Warcha mine, Shahpur district, the seam of rock-salt being worked 
is 20 feet thick, with a one-foot parting of marl, dipping 30’ to the N.N.W. 

“About two miles E.N.E. of Kalabagh on the Indus, rock-salt is worked 
in open quarries on the east slope of Sandagar hill. 

“ The rock-salt raised in the Cis-Indus mines and Kalabagh quarries is prin- 
cipally consumed in the Panjab and North-West Frontier Province. During 
the past six years the average annual sales in , those provinces amounted to 
70,964 tons, or 82-3 per cent, of the total. In the same period the rock-salt sent 
to the United Provinces averaged 10,049 tons a year, or 11*3 per cent., whilst as 
much as 5'7 per cent, of the total sales, or an annual average of 4,933 tons, 
reached as far as Bihar, and small consignments of about 10 tons a year were 
despatched to Lower Bengal. The average annual amount of 580 tons which 
entered Sind formed 0'7 per cent, of the sales for the years 1897-8 to 1902-3. 

“ The Kohat salt is grey in eolo'ur with transparent patches. It is worked 
in open quarries, and the masses exposed may be regarded as practically inex- 
haustible at the present rate of output. In the anticlinal at Bahadm* liliel, 
where the salt is seen to be at the base of the Tertiary system, the beds can be traced 
for a distance of about eight miles, with an exposed thickness of over 1,000 feet. 

“ In Mandi State, rock-salt is worked in open quarries near* the faulted 
junction of the Tertiary and the older mifossiliferous rocks at Guma and Drang. 
The Mandi salt is of a dirty plum-colour, containing earthy impurities which 
bring down the available sodic chloride to 60 or 70 per cent.” 

Salt- evaporation in India. — This may be referred to two sections — 
(a) direct evaporation of sea-water ; (6) subsoil and lake brine. The 
former is chiefly conducted at Bombay and Madras, these two presidencies 
usually contributing between them about two-thirds of India’s total salt 
supplies. Holland (Z.c. 89-91) observes : — 

“ Of the salt produced in Bombay, about 78 per cent, was obtained from 
sea-water,, the rest being manufactured from subsoil brine at Kharaghora and 
Udu on the border of the lesser Rann of Kaeh, and possibly deri%^ed from in- 
filtrated sea-water. The Madras salt is practically all made from sea-water, a 
very small quantity of spontaneous salt being collected at Pandraka in the 
Masulipatam Sub-division. 

“ The chief manufacture of salt in Burma takes place also along the sea-coast, 
but subsoil brine is evaporated at various places in Upper Burma, notably in 
Lower Chindwin, Sagaing, Shwebo, Myingyan, and Yamethin districts, and in 
smaller qxiantities in Minbu and Meiktila, as well as at Mawdikeo in Hsipaw State. 
During the past six years the average annual production of this salt in Birrma 
has been 3,432 tons.” 

“ In Sind 88 per cent, of the salt raised during the years 1898-1903 was ob- 
tained from sea- water, and 12 per cent, from the Saran and Dilyar deposits on 
the edge of the great desert.” 

“The second form of occurrence” (subsoil and internal lake brine) “is 
characteristic of areas in which evaporation of rain-water is excessive compared 
to run-off, and the salt recovered in these areas is that merely arrested on its 
journey to the sea, where, in the same way, it is concentrated by evaporation of 
the water. The most prominent of such areas is the desert-belt of Rajputana, 
including the salt-lakes of Sambhar, Didwana, Falodi Lonkara-sur and Kaohor- 
Bewassa, with a brine-impregnated subsoil along the whole valley of the Luni, 
as well as the country to the west in Sind around the Rann of Kach and the delta 
of the Indus. To the north of tho Rajputana country subsoil brine is raised and 
evaporated for salt in a cluster of villages in the Sultanpur mahal, south-west 
of Delhi. Other places occur in parts of the United Provinces and in Berar, 
where large quantities of salt were formerly obtained from subsoil brine in the 
alluvdum of the Purna river. In Gwalior State salt is regularly manufactured 
from, subsoil brine, the average annual production during the years 1898 to 1903 
having been 434 tons. In Bihar a small quantity of salt is separated in the manu- 
facture of saltpetre.” The returns for the past four years in Bengal show an 
average of 106 tons per annum produced, 

Sambhar Lake.—W, Ashton jAgri . ' Ledg,, 1900, No. 13), Deputy 
Commissioner of Northern India Salt' Revenue, wrote a brief account of 
the salt industry of India, also- a highly instructive and copiously illus- 
trated statement of the Sambhar Lake -salt and the other salt works of 
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Bajputana (Joum. Jnd. Art IndmU, 1901, ix., No. 73). He tells us that 
the salt industry of Bajputana produces about 200,000 tons a year and 
meets the requirements of 59 millions of people. The Sainbhar Lake, 
it is believed, has been worked for salt for the past 1,400 years. It is 
about 20 miles in length, the breadth varying from 2 to 7 miles, and it 
covers an area of 90 square miles. The surrounding country is sandy 
and sterile, with the great Indian desert to the westward. The density 
of the lake brine varies with the annual accumulation of water. lu years 
of normal rainfall it is about 3° Beaume (the density of sea- water), but 
when very full is considerably less, and during years of drought it may 
be as high as 10° Beaume. 

The lake was taken over by the Indian Government in 1871, and since 
that date has yielded 4 million tons of salt. It lies within the boundaries 
of the Native States of Jaipur and Jodhpur. Holland remarks that 
“ the Sambhar Lake is a silt-filled depression in the Aravalli schists and 
gneisses, in which a body of mud and sand with hanJcar and gypsum (some 
75 feet thick in what appears to be about the centre of the depression) 
includes from 2 to 12 per cent, of sodic chloride, with smaller quantities 
of sodic sulphate, sodic carbonate and potkssic sulphate. Every year 
the water brought in by the rivers, which are in flood during the monsoon, 
forms a lake some 60 square miles in area and 2 to 3 feet deep. The 
water, which is fresh when it first comes in, takes up salt from the accumu- 
lated stocks in the silt and forms a strong brine, which is partly led into 
prepared enclosures {hyars) for the separation of the salt by solar evapora- 
tion, partly isolated by temporary reservoirs constructed and cut ofi bodies 
of the lake- water in anticipation of the recession towards the centre during 
evaporation, and partly forms a thin crust of white glistening salt on the 
bed of the lake, where it is allowed to remain until the arrival of the nest 
monsoon and the usual annual flooding of the lake.” 

“ During the past few years the quality of Sambhar salt is said to have 
depreciated, and it has been suspected that the large quantities which 
have been removed have at last made an impression on the great stores of 
salt which must have accumulated in the lake silt, appreciably raising the 
proportion of the associated compounds sodium sulphate, sodium carbonate 
and potassium sulphate.” 

In the Records of the Geological Survey (1905, xxxii., 81; xxxiii., 
100-2) will he found a highly instructive refutation of the opinion 
that the supply from Sambhar was decreasing. “ The rise in the pro- 
portion of other salts is small and possibly at present unimportant ; the 
rise in the level of the silt is perhaps more serious ; but, whatever may 
he the cause, it would be humiliating to watch the failure of this lake, 
when one knows for certain that it contains, in its uppermost 10 feet of 
silt, enough salt to supply the requirements of this section of the Salt 
Department for another 300 years.” 

Ashton explained. that the manufacture of salt at the lake is dependent 
upon the monsoon rainfall. “ This,” he says, “ greatly varies from year 
to year, and the outturn of salt fluctuates in accordance with the quantity 
of the brine in the lake. The greatest quantity produced in any one year 
has been about 260,000 tons, and during a year of excessively heavy 
rainfall only about 3,300 tons were obtained.” 

After Sambhar, the Pachhadra salt source is next in importance. This 
is situate in Jodhpur (Marwar, as it is well named — the land of death). 
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The town of Pachhadra has a population of 5,00G,andstalL<is on the right 
bank of the Luni (the salt) river and at a distance of 40 miles from the 
city of Jodhpur. The salt is found in the upper end of a sand- valley, the 
salt-bearing tract being about six miles long and under two miles wide. 

All over that area brine-springs exist, and from these the salt is manu- 
factured. In 1878 the Government of India purchased by annual subsidy Parciiased by 
complete control of these brine-wells, the production of which is about ‘ 

30,000 tons. Pits of an average length of 230 feet and a breadth of 60 feet Collection, 
are dug to the level of the brine-springs and become filled with brine to a 
depth of 3 feet. Thorny branches of Lycimn europmmn are thrown 
into the pits and the salt precipitates on these, thus causing more flow of 
brine. The density of the brine varies from 20° to 25° Beaume. 

The salt source of Didwana is also situate in Jodhpur at a distance Didwana. 
of 40 miles N.W. of Sambhar Lake. The supply of brine is abundant 
and believed to be inexhaustible, and in the dry climate of the desert 
manufacture could be carried on for nine months of the year. The rainfall nainfaU no 
has no effect on the salt-producing capabilities of this source. Since the 
Government acquired sole rights (1878) about 300,000 tons of salt have oorernment ; 
been made. The cost of production comes to lOd. a ton and it is sold at - 

Is. 8d. a ton, but the want of sufficient means of transit restricts the 
traffic. The Didwana salt is practically all consumed in Rajputana and 
the adjoining districts of the Panjab. During the years 1897 to 1903 Prodaotion. 
the annual average production came to 10,502 tons. 

These salt- wells thus occur in what may be viewed as a former bed of Kacli. 
the Luni river ; and lower down in the present basin, just before the river 
debouches into the Rann of Kach, a large delta is formed through which 
during floods numerous channels carry the waters to the sea. In the 
dry months of the year, when the bed of the main stream is perfectly dry, 
brine percolates into the tributary channels and salt is formed naturally 
in thousands of tons annually, Only to be swept away when the river comes 
down in torrents with the monsoons, 

THE SALT DEPARTMENT.— In 1894 the Government of India had Salt De- 
a Memorandum prepared, as a conspectus of the systems and methods of Partment. 
the administration of the Indian salt revenue in all its branches and in 
all provinces. There may be said to be four centres of administration — 

(1) Bengal, (2) North India, (3) Bombay and (4) Madras. These are 
briefly as follows : — 

1. Bengal. — “ Bengal and the greater part of Burma obtain their salt Bengal, 
by importation. Under the Muhammadan rule a tax was levied on salt 
by means of imposts on the privilege of manufacture, and by duties on 
the transport of salt from the places Of manufacture to the interior of the 
country. Later on a system was gradually matured which provided for 
the control, the manufacture, and sale at the agency to the Company’s 
servants. This was introduced by Olive and perfected by W arren Hastings warren 
in 1765 to 1780, and it survived in a modiflied form till 1862. A Govern- 
ment salt monopoly similar to that which existed in Bengal was introduced 
in the Madras Presidency at the beginning of the 19th century. In 
Bombay salt did not become a considerable source of revenue till 1837. 

“ The trade in Cheshire salt rbse to importance about the year 1835, imported^ait. 
and thenceforward imported salt gradually ousted the Native product in 
Bengal proper, until by 1873-4- local mamifacture had ceased and the 
accumulated stocks had become exhausted. The dampness of the climate 
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and the large Amount of fresh water discharged into the Bay of Bengal 
by the Ganges and the Brahmaputra tell against efficient salt-manufacture 
on the Bengal coast, but the manufacture of salt was not finally abandoned 
in Orissa until 1898. Nearly half the salt imported into Bengal comes 
LiTerpooi. from Liverpool, and the rest principally from Germany, Aden, Maskat, 
Jeddah, Bombay and Madras, Since the construction of the railway along 
the east coast, Madras salt transported by land has begun to compete 
successfully with the imported commodity.” [Imp. Gaz., iv., 248 ; Geake, 
Bepts, Admin. Salt Dept. Beng., 1906; Keith, Bepts. Admin. Salt in 
Burma, QtQ.I 

USTorth 2. North India. — This embraces the United Provinces, the Central 

India. Provinces, Bajputana, Central India, the Panjab, and the North-West 
Frontier Province. Its sources of supply are Sambhar, Didwana, Pach- 
badra and Sultanpur evaporation works, and in addition the salt-mines 
of the Salt Range of Kohat and Mandi. 

Action of Sikhs. Under the Sikh Government salt was one among forty-eight articles 
liable to customs, excise, town or transit duties. But the Sikh Government 
did not establish any system of management nor a fixed scale of duties. 
Since taken over by the Government of India the manufacturing and 
preventive operations have been directly controlled by the Northern India 
Salt Departement. “ Along with salt duties, the British administration 
Transit Duties, inherited ail immense number of transit duties, levied at intervals along 
the trade routes under a system requiring elaborate customs arrangements 
and involving an intolerable hindrance to trade and communication. In 
Ootton and 1843 the transit duties, with the exception of those on cotton and sugar, 
Sugar Duties. abolished, and the loss of revenue was partly made up by enhancing 

the Provincial salt duties. The cotton duties were abolished in 1855, 
while the salt duties were gradually raised until in the period from 1869 
to 1877 the salt tax in Lower Bengal was Es. 3-4 a maund, in the Upper 
Provinces Rs. 3, in the country beyond the Indus a few annas, and in 
Madras and Bombay, Rs, 1-13 a maund. The salt sources of Bajputana 
belonged to the Native States in which they were situated, and duty was 
levied on their produce when it crossed the frontier. These arrangements 
Customs-line, could be maintained only by stringent preventive measures. To prevent 
untaxed Rajputana salt, and the lightly taxed salt from the south and 
west, from coming into Northern India, it was necessary to maintain a 
customs-line extending for nearly 2,500 miles, from Torbela, near Attock 
on the Indus, to the Sambalpur district of Bengal. The line was guarded 
by an army of nearly 13,000 officers and men, and consisted, along a large 
part of its course, of a huge cactus hedge supplemented by stone walls and 
ditches. It must be remembered, however, that this line took the place 
■ of a more annoying system of innumerable customs ports scattered 
throughout the interior of the country.” 

“ In 1870 the Government of India acquired a lease of the Sambhar 
Lake, with a view to increase and cheapen the supply in the United Pro- 
vinces ; and in 1874 over 760 miles of the eastern portion of the line were 
Abandoned. ■ abandoned, the trade in this direction having concentrated itself on the 
railway route. The necessity of changing the whole system was at the 
same time indicated by Lord Northbrook, and a few years later Lord 
Lytton’s Government was able to acquire the remaining salt sources of 
Rajputana and to equalise the duties throughout the greater part of India. 
Treaties were made by the Native States concerned, and in 1878 the Bengal 
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duty was lowered to Es. 2-14 a maund, and the duty m'Northerii India 
to Es. 2-8. At tlie same time the duty in Madras and Bombay was raised 
from Es. 1-13 to Es. 2-8 a maund. The whole customs-line was 
aba,ndoned in 1879, with the exception of a portion along the Indus, 
maintained to prevent the still lightly-taxed Kohat salt from being 
smuggled across the river ” (Zmp. Gaz., iv., 250-1). [Of. Repts. Admin. 

N. Ind. Salt Dept . ; DreWj Jummoo and Kashmir, 297-301 ; Lawrence, 

Valley of Kashmir, 1895, 393-5.] 

3. Bombay. — Salt is produced in Bombay for local consumption and Bombay, 
for export both by land-routes and sea to Central India, Eajputana, the 
Central Provinces, the United Provinces, the Nizam’s Territory, Malabar, 

Madras, Bengal and the Straits. Under existing arrangements exports, 

both by land and sea, pay full excise duty to Bombay. By an Act of 1837 Excise Duty, 
the manufacture of salt was placed under restrictions, and both locally 
manufactured and imported salt were subject to a duty of 8 annas a maund. 

This was gradually raised until in 1888 it had become Es. 2-8, and in 1903 
was reduced to Es. 2, and in 1905 to Es. 1| per maund. The excise system 
is followed, viz. licenses are issued to private manufacturers at approved 
places which are guarded, and whence no removals are allowed except on 
payment of the duty. In Gujarat all the works in British territory are 
the property of Government. The two chief centres are Kharaghora on Kharagiiora. 
the borders of the Eann and Dharasna on the coast of Surat. The Khara- 
ghora salt is in large crystals made from brine-wells. [Of. Admin. Repts. 

Bomh. and Sind.l 

4. Madtas. — Madras salt is practically all made from sea-water. Little Madras, 
is known of the salt system of Madras prior to the establishment of the 
Government monopoly in 1805. Under this system private manufacture BriTate 
was permitted, but all the salt made had to be sold to Government. The 

salt was resold by Government at a price calculated to include purchase- 
money, storage, transport and other charges reduced to an average for 
the whole Presidency. Later on the excise system was introduced, but 
this has never been enforced universally, and hence there are two systems, 
one in which the produce has to be sold to Government, the other in 
which salt privately made can be dispensed as the owner pleases, 
but only after paying the duty. [Of. Admin. Repts. Dept. Salt Rev., 

1895-6 to 1904-6; Dist. Gaz. Bellary, 177-9; Anantapur, 127-8 ; Sovih 
Arcot, 234-6; etc.] 

PRODUCTION AND TRADE.— Consumption and Taxation. — “ Dur- Production 
ing the six years, 1898 to 1903, the average annual production of salt and Trade, 
in India amounted to 979,572 statute tons.” And following on the 
shrinkage of 1903, there was a great increase on production in 1904, viz. 
to .1,171,060 tons, in 1905 to 1,291,137 tons, and in 1906 to 1,225,280 
statute tons (= 1,244,939 metric tons). This expansion was mainly in 
Bombay and Madras sea-salts. The output of the former in 1903 was 
267,619 tons, in 1904 it expanded to 430,409 tons, but in 1905 became 
425,090 tons, and in 1906, 390,535 tons ; while in the latter (Madras) the 
production in 1903 was 244,923 tons, in 1904 it became 356,834 tons, in 
1905, 388,646 tons, and in 1906, 412,717 tons. During the five years 
ending 1906-7 the Imports of salt have been : — 1903-4, 446,559 tons ; 

1904-5, 486,980 tons ; 1905-6, 464,531 tons' ; and 1906-7, 467,949 tons, 
valued at Es. 66,77,390 (£446,159). The total supply may thus be ob- 
tained by adding together the production and imports ; thus in 1903-4 
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it was 1,426,1^ tons, and itt 1904-5, l,667jl85. tons ; hence home pro- 
duction in the former represented 68 percent, and in the latter 70 per cent, 
of the consumption. 

It is thus evident that the reductions of the duty on salt, made suc- 
cessively in March 1903 and March 1905, stimulated consumption ; all 
the provinces except Bengal (which draws its supplies from Liverpool and 
Germany) have shown an increased consumption. From 1888 to 1903 
the duty throughout the greater part of India was Rs. 2-8 a maund of 
82f lb., hut in the latter year this was reduced to Rs. 2. Again, in March 
1905, the general rate for India, except Burma, was reduced to Rs. 1-| per 
maund. A further reduction was made by the budget of March 1907, 
and “ the tax is now levied at the uniform rate of one rupee per maund 
over practically the whole of India and Burma” {Mor. and Mat. 
Pro(7. Znd., 1905-6, 75). 

Customs and Control. — ^It has been fully exemplified that in 
the production of salt in India there are two chief operations: (1) 
mining and (2) evaporation. Under the supervision of the various de- 
partments, preventive establishments are maintained, to guard against 
illicit traffic in salt removed from natural deposits ; from manufactories, 
whether owned by Government or private persons; and from saltpetre 
refineries, etc. The traffic coastwise is also subject to supervision, and 
special measures have been undertaken to check smuggling from French 
and Portuguese, as also from Native State, territories. Briefly, however, 
the modern policy has been to work salt so economically and scientifically 
assume the form of ordinary profit on production and be 
ro uction. collected before delivery to the traders, so as to place its subsequent move- 
ment free of all restraint. This, when contrasted with the vexatious and 
expensive system inherited by the British administration, will be seen to 
be a vast improvement. : Salt is readily available throughout the Empire, 
•its price has been equalised, facilities of traffic increased, and a system of 
Credit System, credit established. “ At the present day, for example, a trader of the 
United Provinces wishing to obtain Sambhar salt has merely to deposit 
his money at the nearest treasury, sub-treasury, or appointed railway- 
station or post-office, in order to receive his consignment without delay 
or trouble, at any railway station he chooses to name. In Madras the 
trade in salt is facilitated by a credit system, under which a merchant on 
Securities. depositing securities (with a slight margin for fluctuation of price) receives 
a six months’ credit for payment of duty on which he can draw from time 
to time. A similar system, but with a shorter credit period, obtains in 
Bombay ” (rag:., Zc. 252). 

The following statement exhibits the imports from foreign countries 
and the production of salt within India in relation to consumption and 
revenue ; — 


Imports 

and Pro- — 

duction. 

Imports in 
Maraids. | 

i Production in 
Maunds. ' ■ 

Total Supply in 
Maunds. 

Z890x.i 

10,790,319 • 

! 28,649,890 ' 

39,440,209 

1895-6 

11,443,572 , 

1 30,865,566 

1 42,309,138 

1900-1 

9,810,587 ' 

1 27,363,449 

37,174,038 

1901-2 

14,346,947 ' i 

1 30,000,077 

44,347,024 

1902-3 

11,835,449 

1 28,316,479 

40,151,928 

1903-4 

12,460,259 . 1 

i 22,400,971 

34,861,230 

1904-5 

13,301,600 1 

' 30,058,737 

43,360,337 
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To contrast with, these figures and to show the quantity consumed 
and the gross revenue realised,, the following table may now be given : — 


. , 

Quantity in Maunds 
Consumed. 

Duty in Rs. Kealised, 

1875-6 

24,237,730 

i 5,88,09,810 

1880-1 

27,363,609 

6,76,64,790 

1885-6 

31,690,062 

6,02,48,710 

1890-1 

33,280,738 

7,98,10,730 

1895-6 

34,686,981 

8,31,14,370 

1900-1 

35,815,282 

8,75,57,786 

1904-5 

39,377,566 

7,00,28,401 

1905-6 

40,729,000 

6,05,55,000 


These tables show the share of the salt of India that is drawn from 
foreign countries— approximately a little over one-third the annual 
supply — the quantity passed into consumption, and the duty realised 
therefrom. In 1875-6 the consumption was million maunds, in 
1904-5 it had expanded to 39|' million maunds, and in 1905-6 to 40| 
million maunds. The consumption steadily progressed and was little, 
if at all, afiected by the fluctuations in the rate of duty charged. 
But during the years 1904-6, while the duty declined materially the 
consumption made a record expansion. And it may be added that 
more recent forecasts would seem to show that the increase may soon 
compensate for the reduction in rate of revenue. The demand for salt 
would doubtless decrease in the affected areas, and yet a study of the 
figures of salt consumption by themselves for the whole of India during 
th^e past thirty-five to forty years give no sort of indication of the years 
of famine included within that period. The progression has kept pace 
with the increase in population, and has been little if at all affected either 
by famine or taxation. If surrendered to private enterprise the price all 
over India would rise and become unequal, thus leading to numerous 
difficulties and hardships. Thus it may be said salt is administered on a 
commercial basis and the profit secured returns in lessened taxation. 

The returns of the salt trade manifest a continuous expansion with 
periods of sudden development rather than of shrinkage. Thus, for 
example, in 1878-9 the consumption was 25| million maunds and in the 
next year it became close on 28 million. So again, in 1883—4, the con- 
sumption was a little over 30^ million maunds, and in 1884-5 it became 
33 million maunds. In only two years are material shrinkages manifested, 
viz. 1886-6 and 1888-9, yet in these the effect was only temporary an.d did 
not in any way disturb the steady advancement. It is well known t^t 
seasons of deficient supply occur from climatic conditions retarding 
production, and the years 1885-6 and 1888-9 . are likely to have been of 
that nature. At the present time salt sells on an average at one halfpenny 
a pound throughout the greater part of India, and still produces a net 
revenue of 5 to 6 million pounds sterling. The incidence of the tax prior 
to 1903 was 4-9 annas per head of, population, and by recent enactments 
it became only 4 annas (4 pence a, head),, the sole contribution of a large 
percentage of the people to the administratiqn. 

Uses.— It is needless to enumerate the. numerous purposes served by 
salt. It is used as an article of- food^ as.'a -manure, in fish-curing ..(see 
p. 546), vinegar purification (see p. 1111), etc., etc. 
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SALTPETRE, NITRE OR POTASSIUM NITRATE ; Ball, 
Man.Econ. Geol Ind., iii., 499-501 ; Watt, A(/n. Ledg., 1902, jSTo. 5, 111-4 ; 
Holland, Eev. Min. Prod. Ind., 1898-1903, in Rec. Geol. Surv. Ind., 1905, 
xxxii., 86-90 ; also Rev. Min. Prod. Ind., 1906, xxxvi., 81 ; Hooper, Reps. 
Labor. Ind. Mus., 1902-3, 23-4 ; 1903-4, 37 ; also Agri. Ledg., 1905, Ho. 3. 
The term Saltpetre is used to designate nitrates found in a natural state 
in many parts of the world, chiefly South America, Spain, Persia, Hungary 
and India. In the last-mentioned country the salt bears the following 
vernacular names ; — suriahhar, shora {sord), potti-luppu, veti-uppa, san- 
dawa, ydnzin, etc. SJiord is its Persian name Sanskritised into sordlca. 

Occurrence, — According to Holland, the necessary conditions for the 
formation of saltpetre in a- soil are, — “ (1) supplies of nitrogenous organic 
matter ; (2) climatic conditions favourable to the growth and action of 
Winogradshy’s so-called nitroso- and nitro-bacteria, converting urea and 
ammonia successively into nitrous and nitric acids ; (3) the presence of 
potash ; and (4) meteorological conditions suitable for the efflorescence 
of the potassium nitrate at the surface.” 

The necessary combination of characters is to be found in a marked 
degree in various districts in the Indo-Gangetic tract, especially in the 
Bihar section, chiefly Gaya, Tirhut, Saran and Champaran. “ In this 
part of India we have a population of over 500 per square mile, mainly 
agricultural in occupation, and thus accompanied by a high proportion of 
domestic animals, supplying an abundance of organic nitrogen. With a 
mean temperature of 78° F., confined to an annual range of 68°, and 
for a large part of the year, when the air has a humidity of over 80 
per cent., with a diurnal range not exceeding 8° above or below 84° F., 
the conditions are unusually favourable for the growth of the so-called 
‘nitrifying’ bacteria.” 

“ With a population largely using wood and cow-dung for fuel, the soil 
around villages naturally would be well stocked with potash ; and 
finally, with a period of continuous surface desiccation following a small 
rainfall, the subsoil water, brought to the surface by capillary action in 
the soil, leaves an efflorescence of salts, in which, not surprisingly, potas- 
sium nitrate is conspicuous. Under these conditions Bihar has for many 
years yielded some 20,000 tons of saltpetre a year ” (Holland, l.c. 86-7). To 
a less extent, commercial saltpetre is also obtained in the United Provinces 
{e.g. Cawnpore, Ghazipur, Allahabad, Benares), the Panjab, Kashmir, 
Central India (Bhind and Jwargarh), Bombay, Madras (Coimbatore, Salem, 
Kistna, Vellore, Trichinopoly, Madura), and lastly Burma (Tenasserim). 

Manufacture. — ^Hooper has furnished a concise account of this subject. 
In preparing crude saltpetre from nitrous earth there are two distinct 
processes — (1) the leaching or exhaustion of the saline matter by alio wing- 
water to percolate through the nitrous earth ; (2) the evaporation of the 
liquor so obtained either by the sun’s rays or by artificial heat. These 
processes are carried on in Bengal by a special caste of men, the luniaks 
or nunias, but in parts of the United Provinces and the Panjab, ordinary 
villagers of no special caste engage in the industry. Hear Hissar, the 
crude-nitre makers are generally low-caste Jcumhhars, or other Hindus or 
Mussulmans, The nitrous earth is collected from Hovember to the 
commencement of the monsoon. The surface of the soil is scraped ofi 
to a depth of half to one inch and the earth made into heaps or taken 
to the factory. 
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In a factory examined at Murwanpur, four miles from Cawnpoffe, til© following 
was the process of manufacture : — “ The earth is stacked by the side of two oblong 
pits or filters {huria ox hothi), 7 feet long, 3 feet broad, and 1 foot deep. They puters. 
are placed end to end with an earthen ghara or jar (nand), 1^ feet in diameter, 
buried in the ground between them. The floor of the filter is made of puddled 
clay, and is so arranged that the slope on either side is towards the central longi- 
tudinal line of the filter. This central line has a slope towards the outlet con- 
necting with the Jar. On the floor is laid a framework of small brushwood the 
sides of which rest on the clay, and the cross-pieces of which are laid on top of 
the side-pieces. The filter is carefully packed with the nitrous earth, and water 
then poured on the surface, wliich commences to trickle out in one hour oi' so 
as nitrous brine. After the first charge of water, more is poured on the surface jsitrous Brine, 
until the brine triclding out appears to be too weak to work. Tho exhausted 
soil from the filters is then taken out and thi'own on a heap, wliieh gets large by 
the time the season ends. The liquid from the nand is baled out and transferred 
to an iron evaporating pan or boiler {harahi), which is supported on a brick fire- 
place. The boiler is 5 feet in diameter and is made up Of iron sheets riveted Boiler, 
together, and costs about Es. 20 ; the liquor is boiled for about seven hours or 
until it is sufficiently concentrated. To determine tins a drop of the solution is 
taken and placed on the thumb-nail. If crystals appear at once, the boiling is 
considered to bo complete. 

“ The hot boiled liquid is transferred to open vessels of rough pottery to cool Crystals, 
and crystallise. The crystals will usxially have sufficiently formed to be collected 
next morning. ■ They are taken out and drained in baskets which act as filters, 
and then thrown into a pit in the groxmd, where the crude saltpetre, or kachcha 
shorn as it is called, is stored ” (Hooper, l.c. 26-7). 

Saltpetre thus obtained (by artificial heat) is termed jaria shora. The method jaria Shora. 
of making crude saltpetre by the heat of the sun is practised in the drier parts 
of the Panjdb and in other provinces w'here the climate permits, but the saltpetre 
(a&i shora) not considered of such good quality. A large quantity of abi shora AM Sliora^ 
is made annually at Hansi in the Hissar district. 

“ The quality of crude saltpetre is considerably inflitenced by the quality of 
the nitrous earth from which it is made and the processes adopted for its manu- 
facture.” Analyses of various samples of crude saltpetre are given by Hooper 
(Z.c. 31-2). The amount of potassium nitrate ranges from nearly 80 per cent. Yield, 
in a sample from Hamerpur, to as low as 26'8 per cent, in a sample from Okara, 
and an average of S3 might be given. 

Impurities. — The chief impurity is common salt. Ordinary samples of Impurities, 
crude nitre are stated to contain from 40 to 64 per cent, nitrate of potash, common Salt, 
and to be worth, at manufactories within easy distance of railways in the 
north of India, one anna per unit per maund for the percentage of potassium 
nitrate present. According to Hooper, a sample containing 40 per cent, 
nitrate of potash would thus be worth Bs. 2-8 per maund, and samples Price, 
containing 64 per cent, of nitre, Ks. 4 per maund. Samples with less than 
40 per cent, nitre would be valued at less, and those containing over 
64 per cent, nitre at more than one anna per unit. 

Refining. — Before the nitre is ready for market, it has to be freed from Ilefi.neries. 
impurities. This is done in refineries, of which there were 399 at work in 
Northern India (Panjab, North-West Frontier Provinces, United Provinces, Location, 
Bihar) in 1904-5 ; 281 of these were in Bihar {Eec. Geol. Surv. Ind., 

1906, xxxiii., 19). Hooper gives a full account of the arrangements in a 
refinery at Jaimow, Cawnpore, in the United Provinces, to which the 
reader is referred for details. With regard to the methods followed, he 
says, “ The process varies in different refineries and in different parts of 
the country. But as chloride of sodium is the principal impurity and as 
its solubility is practically constant, all the processes followed are based 
on the varying solubility of nitrate of potassium in hot and cold solutions.” 

The method pursued, according to Hooper, is essentially as follows : — In 
starting the refining process, nitre earth, obtained from the factory soil, is filtered 
and the crude nitre solution obtained boiled- down, clarified by sedimentation 
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I and set out to crystallise. “ la from six to ten, days the crystals are extracted 

i and the residual tor or mother-liquor is then available for future use.” In this 

it mother-liquor, crude saltpetre is dissolved and the solution concentrated by 

I boiling in large evaporating-pans. During the boiling a dirty white granular 

I substance {sf«a) falls' to the bottom of the pan and is removed as it forms. This 

I afito is sometimes washed and the washing returned to the pan. In Bihar it is 

si mixed with the refinery earth. “ It is composed for the greater part of common 

i salt mixed with other salts, earth and nitrogenous matter,” Meanwhile the 

f evaporation of the liquid in the pan is continued at the temperature of boiling 

i water. The scum which forms bn the surface (say, soya, or pAam) may be 

i removed at this stage or after transfer to the settling- tank. “After boiling for 

i three hours, or until the liquid changes from a dark to a light yellow colour, the 

concentration is considered complete.” The clarified liquor is transferred into 
is one or more crystallising vats. “At the bottom' of the settling-tanks is found 

* a substance called matiaree, which is a by-product containing nitrates, and is 

it accordingly carried ofi and mixed with the nitrous earth in the factory yard, 

is The crystallising- vats under the sheds are filled with nitre liquor to about six 

fi; inches from the top. In the United Provinces, on the surface of each is floated 

a trellis-work made of interlaced bamboo sticks (called tattis in Cawnpore). This 
device facilitates the formation of good crystals. After seven days the bamboo 
frames are removed and the adhering nitre crystals are shaken or picked off, 
'({ and the crystals at the bottom and sides of the trough collected in a heap and 

II drained.” 

“ The damp saltpetre is contaminated with the mother-liquor adhering to it 
H and minute crystals of salt, and these must be removed by washing before the 

p salt is ready for market.” “ Bags containing the refined substance are placed 

over an empty tub or vat, which is slightly tilted to allow the liquor to drain. 
Cold water is sprinlded from time to time upon the saltpetre through the open 
mouth of each bag. This water trickles slowly through the saltpetre crystals, 
carrying with it inferior salts in solution. Some saltpetre is also dissolved, 
blit the loss is not great. After the washing, the refined saltpetre is spread out 
and dried, and after remaining a few hours, is conveyed to the store godorim” 
Price. (Hooper, l.c. 36). The price of refined nitre in 1904 is stated to have been Rs. 6-8 

to Rs. 6 per maund in Bihar and Hissar, Rs. 8 in Cawnpore* and that of extra 
good quality, Rs. 9. 

Uses. f/ses.— It is even stiU an important ingredient in gunpowder, owing 

Guhpowcier. to the large volume of oxygen it contains, the ease with which it parts 
with its oxygen, and the fact that it does not readily absorb moisture 
from the air. On the other hand, sodium nitrate is preferred for the 
manufacture of nitric acid because it is cheaper and yields about 7 per 
Dyeing. inore acid. In India, saltpetre is used in association with certain 

Medicine. animal dyes, such as lac and cochineal. In Medicine it is sometimes 
prescribed because of its diaphoretic properties. Its merits as an anti- 
Mauure, septic in preserving fish and meat are well known. As a Manuee it is 

much appreciated, especially for wheat and tobacco (see p. 771 ; also 
c.f. Agri. Ledg., 1893, No. 10; 1897, No. 8, 171), and in India it is 
sometimes used as a flux in glass-making. 

Production. Production and Trade . — ^According to Holland, the returns are so 
imperfect, being considerably below the amounts of export, that 
these must be taken as the only satisfactory index of the extent 
of production. For the period which he reviews (1897-1903), the 
average annual exports, including those across the frontier, amounted 
to 382,353 cwt., valued at £262,592. He further states that a com- 
parison with the figures returned for the past twenty years shows 
that bhere has been only a slight reduction in the amount exported, 
in spite of the discovery of large deposits of sodium nitrate (now being 
extensively utilised in America), of variations in tarifi, and of whole- 
sale changes in the substances, used for manures and in the niannfacture 
of explosives., Eor the -sis years 1878-1883 the average quantity of 
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saltpetre exported amoiuited to 405,668 cwt. a year, whifst for a similar 
period ten years later, 1888— 1893, tlie average annual exports were 
389,989 cwt. The highest values, ranging from £600,000 to nearly 
£900,000, occurred at the time of the American Civil War from 1860 to 
1864, but saltpetre was then an essential constituent of explosives and 
India had alrhost a monopoly of supplies. 

The actual figures of the exports of saltpetre during the five years 
ending 1906-7 were as follows 1902-3, . 410,622 cwt., valued at 
Es. 43,27,283 • 1903-4, 392,114 cwt., valued at Es. 40,75,364 ; 1904-5, 
348,741 cwt., valued at Es. 36,23,823 ; 1905-6, 336,429 cwt., valued 
at Es. 38,52,919 ; and 1906-7, 353,378 cwt., valued at Es. 41,42,527 
(—£276,168). In the last year, the largest quantities were distributed as 
follows United States, 105,034 cwt. ; United Kingdom, 98,804 cwt. ; 
China (Hongkong), 78,499 cwt. ; Mauritius, 26,174 cwt. ; etc. Practi- 
cally the whole of the exports go from Bengal (348,263 cwt. in 1906-7), 
Holland (72er. Min. Prod., in Rec. Geol. Surv. Ind., 1907, xxxvi., 81) shows 
the average value per, cwt. for the past five years as 14'5 shillings, and 
he points out that the importance of the industry may be inferred from 
the fact that in Bihar (during 1906) there were 50,469 workers employed. 

Only very small quantities are imported into India by sea, averaging 
about 19 cwt. during 1901-5, but in 1905-6 the quantity suddenly rose 
to 4,848 cwt. (owing to the importation into Bengal of 4,820 cwt. from 
China), and in 1906-7 fell to 28 cwt. Considerable quantities, however, 
are annually carried across the frontier, almost entirely from Nepal. The 
actual figures of Trans-frontier imports for the period 1900-5 were as 
follows 1900-1, 4,590 cwt. ; 1901-2, 11,362 c^vt. ; 1902-3, 2,768 cwt. ; 
1903-4, 4,429 cwt. ; 1904-5, 2,872 cwt. 

[Of. TeLvernieT, Travels Ind. (ed. Ball), 1676, i., 122; Tlievenot, Travels in 
Levant, Indostan, eto., 1687, pt, iii., 51-2, 105; Macpherson, iTisi. J/wop. Comm, 
with India, 1812, 162, 408 ; Maburn, Or. Comm., 1813, ii., 238-42 ; Bev. Min. 
Prod. Ind., 1894, 26 ; 1895, 52 ; Qov. Puhlicat. Dept., Fin. and Com., on Admin. 
Salt. Rev., Sept. 3, 1894, 45-9; 1896, 54 ; 1897, 54-5; Waring, Sos. Med. 
Ind., 1897, 107-9 ; Agri. Ledg., imQ, No. 13, 135 ; Blount and Bloxam, Ohem. 
for Engin. and Manuf., 1900, ii., 400-1, 432 ; Bept. Admin. Beng., 1901-2, 
35; Craddock, Saltpetre in Burma, Ind. For., 1901, xxvu., 582; Cantor Lect. 
in Journ. Soc. 1903, lii., 145; Ashton, Ind. Saltpetre, in Anglo-Orient. 

Comm., April 1906, i., 258-60 ; Bee. Geol. Surv. Ind., 1905, xxxu., 15 ; 1906, 
xxxiii., 19 ; Bepts. Admin. N. Ind. Salt Dept.] 

SANSEVIERIA ROXBURGHIANA, Scfiult., f. ; S. zey- 
lanica, Roxh., FI. Ind., ii., 161 ; FI. Br. Ind., vi., 271 ; HiEMon grace.®. 
The Bow’-string Hemp, marul, murva, murga, murgali, gorachahra, chaga, 
etc., the Sanskrit for it being apparently marura (Jones, As. Res., iv., 

:.271).'' " ' 

A stemless bush with a rosette of succulent radical leaves, each ending in a long 
spine. It is by some persons held to be indigenous to India, by others, like the 
remaining members of the genus, to be African. ' But if not a native of India, the 
vernacular name murva must have been adapted to it from some other plant 
which in ancient times afforded the maurvi string of the warrior caste (^Institutes 
of Manu, ii,, 42, 44). One or two species are fairly extensively grown in 
Indian gardens as ornamental shrubs, and here and there occasionally raised 
on account of the fibre. From the (feculent leaves, the fibre is extracted and 
is much valued, because of its elasticity and consequent suitability for bow- 
strings. The reader will find much useful jblfqrmation. on this .subject in The 
Agricultural Ledger (1896, No. 30), -where it will, be” found murva fibre has been 
recommended as a catch crop with tea. (Cf. Bhxburgh, Obs. on Substitutes for 
Hemp and Flax, 1801,' No. 12; Dodge, Useful F^re Plants of the World, 1897, 
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286-90; Kew Bull. (add. ser., L), 1898, 114-22; Bept. Bot. Gard. SaMranpur, 
1900-1, 11-2; Blaclcman, Fibres of Hawaiian Islands, 43-4; Trop. Agrist., 
July 1905, XXV., 232; Dunstan, Imp. Inst. Tech. Repts., 1903, 73 ; Joret, Lea. 
PI. dans UAntiq., etc., 1904, ii., 365-6.] 
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SANTAL0M ALBUM, Linn. ; Roxb., J’L Ind., i., 442 ; Talbot, 
List Trees, etc., 1902, 293; Gamble, Man. Ind. Timhs., 585-8; Train, 
Beng. Plants, 1903, ii., 913-4 ; Watt, Ind. Art at Delhi, 1903, 147-53 ; 
Santalace^e. Tbe Sandal-wood, loiown in Indian vernaculars as chandan, 
chandal, sandal, suJckad, gandha, gandada, suket, sukhud, sundel, srigandam, 
santagu, etc., etc. A small evergreen tree met with in the dry regions 
of Soiitli India (Mysore, Coorg, South Maratha, Hyderabad, Karnatak, the 
Western Ghats, Nilgiri hills, Coimbatore), and in North India chiefly as 
a cultivated plant. It affects open forest lands with grass and patches 
of other trees, usually frequenting red or stony soils. It is a root parasite 
on a long series of host plants, and hence apparently the difficulties ex- 
perienced in systematic plantations where provision has not been made 
for this requirement. On rich soil the plant grows well, but the wood is 
deficient in odour, consequently inferior commercially. 

History. — Sandal-wood has been known in India from the most ancient ot 
classic times, the Sanskrit authors distinguishing various woods according to colour. 
Ohandana might be spoken of as the collective name for the series, srikhanda the 
true (or white sandal), and pitaohandana the inferior (or yellow sandal), both being 
derived from Snntaiutn aibmn. They distinguish two kinds of red sandal or 
raktachandana, namely iPfevocannis Hantniiuns (see p. 909) and CmsaiptnUi 
SiaxuKiih (see p. 194). So, in a like manner, these various ■woods ■were known 
to the early Arab traders who visited India and China. Avicenna (ii., 2, 649) 
gives the medicinal properties of the true sandal. Serapion (He Simpl., 346) 
describes white, yellow and red sandal, and speaks of the finest qualities coming 
from Sini (Cliina), an opinion doubtless due to the well-established circumstance 
that the traders from China were in the habit of treating India as a half-way house 
and exchanged some of their Chinese wares for Indian products and manu- 
factures, and on arrival at Arabia all the goods ultimately disposed of came to 
be spoken of as Chinese, because of the traders having come from China, just as 
in the further distribution of these self-same wares they received the names of 
the coast towns of Arabia from which they were finally distributed to EgJ’p'*' ^-ud 
Europe. [Cf. Paulus JBgineta (Adams, transl. and Comment.), 1847, iii., 448-9.] 

Marco Polo, in the 13th century, makes frequent reference to Red Sanders 
Wood and to Sandal-wood, and Garcia de Orta (Coll., xlix.) says the white and 
yellow lands grow in Timor, where it is called chundayva and by the Arabs sandal, 
and the other kinds in the Malaya Islands, a special red form known as vermelho 
being obtained in Tenasserim. [Cf. with recent information regarding kalamet 
(yianaonia Oaget), Journ. Linn. Soc., 1905, xxxvii., 250-62.] Sandal is de- 
scribed by Acosta, Linschoten, Pyrard, Matthiolus, Bontius, Hove, etc., and 
for Indian writers consult the following : — ^Abul Fazl, Aini-i-A7cbari (Biochmann, 
transl.), i,, 81 ; Jahangir, Memoirs (Price, transl.), 14, 63 ; Poster, E.I.G. Letters, 
1617, V., 267 ; vi., 163, 170 ; Alexander Hamilton, Hew Aoo. E. Ind., 1727, L, 
306 ; J ones, Sel. Ind. PL, As. Res., iv., 253 ; Milburn, Or, Oomm,, i., 291 ; Rama 
Rao, Ind. For., 1908, xxxiv., 17-21. 

Cultivation. — Jobn Scott, Curator of the Royal Botanic Gardens, 
Calcutta, showed that sandal-wood was a root parasite on many plants 
{Journ. Agri-Hort. Soc. Ind., 1871, ii., 287). Barber {Ind. For., 1902, 
xxviii., 340) urged that a careful study of this circumstance might lead 
to much-needed reforms in the methods of cultivation, as also to the true 
explanation of the peculiar disease known as “ Spike.” Brandis followed 
this up by a review of the literature on the parasitism of sandal {Ind. 
For., 1903, xxix., 3-6). Rama Rao (Ind. For., xxix., 386-9) has furnished 
full details of the parasitism, also excellent illustrations, and given a list 
of some KX) host plants upon which the sandal had been found. Lastly, 
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Barber contributed a further paper [Ind. For,, 190l, xxx,, 545-8; 

1905, xxxi., 189-201), which supplies details of his microscopic studies 
of the haustoria and their preferences for certain hosts. Lushington 
[Ind. For., 1902, xxviii., 139-40), Rama Rao {l.c., 1904, xxx., 248-67, 

357-62, 397-402) and other officers of the Forest Department have also 

devoted much careful study to the cultivation of sandal, more especially 

in relation to the production of the maximum percentage of rich -scented 

wood. Lushing-ton observes: “On the whole I am inclined to think 

that the best way of aiding the reproduction of sandal- wood artificially 

is to increase the scrub, and this is best efiected by merely keeping 

out fire and grazing. As soon as the scrub reaches two or three feet, 

sandal reproduces naturally from seed dropped by birds, and this may 

perhaps be further assisted by dibbling.” Rama Rao urges that 

weeding is dangerous, and that only surface pruning when the scrub be- weeding. 

conies too dense should be indulged in. Lushington mentions 8 inches 

growth in girth per ten years as a safe average, and the exploitable age of Exploitable Age. 

the trees as forty years, the minimum size being then 32 inches at 4| feet 

from the ground. 

DISEASE OP THE SANDAL. — In 1892 attention was drawn to the ap Diseases* 
pearance of a disease among the sandal-trees which was attributed to borer 
beetle (Lehmann, Ind.. For,, 1901, xxvii,, 97). Stebbing {Ind. For., 1903. 
xxix., app.) furnished a useful account of the insect enemies of the plant. In 
the Forest Administration Report of Coorg for 1903 it was stated that 20,800 
diseased trees had been uprooted. Similar reports exist regarding other dis- 
tricts, while many writers affirm that the extermination of affected trees has 
not checked the spread of the disease. Mr. McCarthy, Deputy Conservator 
of Forests, would appear to have been the officer who fii’st recorded the disease, 
and who apparently gave it the name “Spike.” The diseased branches seem “Spike,” 
to shoot up, forming narrow, thick, stiff leaves, reduced in size as the disease 
advances. The disease spreads to branch after branch, no flowers are formed, 
and finally the tree dies. Both Butler and Barber have examined with care 
diseased trees, but have failed to discover a fungus or other micro-organism 
present in or upon the diseased tissues. The roots of diseased trees have been 
traced from the stem to their ultimate fibrils, and, long before their parasitic 
haustoria were reached, those roots were very frequently found dead. Butler 
suggested that the disease somewhat resembled “ Peach yellows,” and, acting 
upon this idea, experiments were performed to test whether it could be com- 
municated by budding. This was found impossible. It would thiis seem that 
as yet no satisfactory explanation of the disease has been ascertained, but most 
officers appear to consider that it proceeds from imperfect nourishment due to Iniperfect 
the insufficiency or unsuitability of the associated plants upon which sandal- meu . 

wood is parasitic. 

Sandal -wood OJI and Perfume. — It is a somewhat surprising cir- Oil 
cuinstance to learn that in the region of greatest success in sandal-wood 
production the manufacture of the oil has hitherto proved a failure 
financially, and is only practised on a small scale and by a very inferior 
process (Holmes, PAarmacewt Journ., 1885-6, 3rd ser., xvi., 819-22: 

Sawer, Odorogra'phy, i., 315). As matters stand, the sandal-wood oil of xananf 
India is mainly, if not entirely, produced at Kanauj in Oudh. 

From official correspondence it is learned that according to Mr. S. Ali Hussain, 
sandal-wood oil was formerly distilled by several firms m Lucknow and Jaimpur, 
where the preparation of sweet-scentod essences is a recognised industry. For 
some years past the industry in these towns has declined, and it has become 
the practice to pmchase the oil from Kanauj. The method of preparation de- 
scribed by the Lucknow and Jaunpur men was as follows : — Two kinds of sandal- 
wood, red and white, are known in these provinces. The former is used medicinally 
and in dyeing, while the latter alone is employed for the extraction of the oil. 

Trees are found here and there growing in the provinces, but good wood can 
alone be obtaino.! from the Bahraioh forests, 'Until the last ten years wood from 
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these forests was Osed largely, but latterly (owing to the low yield obtained from 
the local wood) supplies have been imported from Bombay which are believed 
to have been derived from Mysore and Malabar. The best wood for the perfume- 
trade is held to be that from the damper tracts of the latter — ^it being assumed 
that the proportion of oil present depends on both the dampness of soil and 
climate of the country of production. 

The wood is first reduced to a powder, about 40 to 60 lb. of which are 
soaked in clean water for 48 hours, then placed in a copper still. The water, 
carrying the oil evaporates and is condensed in the usual way, when, on cooling, 
the oil floats on the surface and can be collected. It is then refined in various 
ways — filtered, or kept for a. year until the sediment of impurities has settled 
at the bottom, etc. It is believed that the water has an important function to 
perform, since certain waters are superior to others, Kanauj is supposed to 
soften the wood and facilitate the liberation of the oil, while that of Jaunpur 
improves the quality of the oil. The Kanauj manufacturers, however, attribute 
their success to their skill and not to any special property possessed by the water. 

It is said that the jdold in Kanauj is about to 3 seers of oil to one 
maund of wood. The oil that comes off first from the still is the best 
quality. The following rules are recognised by the manufacturers tlie 

heat must be uniform ; (2) the receivers must be removed directly they are full ; 
(3) cleanliness is essential. If the tinning of the interior of the still is worn out, 
the oil gets greenish in colour from copper ; (4) all joints must be steam-proof. 
There are various qualities of the oil — that made at Kanauj is called tnallea- 
giri ; inferior kinds are katthia wala and jahazi. But the inferior oils are believed 
not to be made at Kanauj, and to be used by the traders for adulteration. The 
annual outturn at Kanauj is about 100 maimds of the oil ; but the production 
is said to be declining, the reason given being the increasing price of good wood, 
M'hieh now fetches Bs. 30 to Rs. 35 a maimd. The scarcity of fuel is given as 
another reason of the decline, and the adtilterations practised by the dealers as 
a third reason. Ordinary quality of Kanauj oil sells at about Rs. 17 a seer 
(= 2 lb.). [Of. Poster, E.I.C. Letters, 1617, v., 339 ; Gildemeister and Hoffmann, 
Volatile Oils, 1900, 338-46 ; Pharmacog. Ind., iii., 232-4 ; Hare, Caspar! and 
Rusby, National Stand. Dispens., U.S.A., 1906, 1104-5; Hooper, Rept. Labor. 
Ind. Mua., 1903-4, 27.] 

Trade. — The sandal-wood of Mysore and Coorg has not only been 
known from the most ancient times, but has ranked as the finest quality 
for centuries. It is somewhat surprising, however, to read in Stein {Ancient 
Khotan, iil, 452) of a comb found at the Kara-dong ruins (8th century) 
said to be made of sandal- wood. If that determination be correct it 
would point to an Indian trans-frontier traffic of a more varied and ex- 
tensive land than hitherto contemplated, as existing at that early period. 
The Indian supply of the true sandal-wood is drawn from Southern and 
Western India, and there is nothing to show that this was not always the 
case. The 'earliest European writers on the modern traffic refer to the 
sandal of Macassar, and a supply from there is still recognised in the markets 
of the world. A third grade is designated West Indian, though it is in 
reality procured from Venezuela. According to Gamble, the average 
annual sales of Mysore amount to 1,841 tons ; Coorg, 102 tons ; Madras 
Presidency, 75 tons ; and the Bombay sales a still smaller quantity — or, say, 
a total annual output of 2,000 tons, valued at £40,000. Speaking of Mysore, 
Pigot {Mysore 8andal-wood, 1899) says the wood is found in a continuous 
belt, about 240 miles long by 16 broad, running from the north-west to 
the south-west of the province. A second and much smaller and less 
important zone lies farther to the east. The total area of both belts is 
about 5,450 square miles. This, therefore, is the chief sandal area of the 
world, since Mysore produces about seven-eighths of the total annual 
supply. Pigot classifies the grades and materials into some eighteen 
sections, ranging in size from billets not less than 20 lb. in weight {vilayat 
hudh), the finest grade, down to the sawdust obtained in sawing up the 
978 



SAPIUM 

THE SOAP-NUT TBEE sebiperum 

j Chinese Tallow-tree 

wood (the lowest). Every part has a value. The heart-wood alone, how- 
ever, constitutes the odoriferous wood. In a sample reported on in the 
Indian Forester (1884, x., 318) this came to four-thirteenths, or, in rough 
figures, one-third of the total weight felled. 

SAPINDUS MUKOROSSI, Gaertn. ; S. detergens, RoxK, FI. D.E.P., 

Ind., ii., 280 ; Gamble, Man. Ind. Timbs., 196 ; B. Mukorossi. Prain, 84-5 ; 
Beng. Plants, i., 344 ; Duthie, FI. Upper Gang. Plain, i., 180 ; Brandis, Ind. 

Trees, 191. Met with in the lower hills up to 4,000 feet in altitude, and soap-nut 
cultivated here and there from Bengal to the Chenab valley. Wild in the 
Minbu district. S. laurifolius, Yahl . ; S. emarginatus, VaM. ; Gamble, 
l.c. ; S. trifoliatus, FI. Br. Ind., i., 682 (in part, but not of Linn.) ; Prain, 
l.c. 344 ; S. laurifolius, Cooke, FI. Pres. Bomb., i., 266 ; Brandis, l.c. 191 ; 

Sapindace.®. a handsome tree often met vdth in cultivation, also wild 
from Bengal, through the Central Provinces, Rajputana, etc., to Bombay, 

South India and Ceylon. 

The former is the Soap-nut tree of Northern India and the latter of Central, 

Western and Soxithern India. They are collectively described by the Natives 
of India under the vernacular name rithd, and in Sanskrit by the names phenila vernacular 
and urista. Other vernacxilar names are, however, used, such as rithia, rita, aritha. Names. 
dodan, Tcanmar, itd, ud-rak, prounanga, puvandi, hunkudu, thali, thalay, chana, 
etc. The fruits of the North Indian form come into market about January or Fruit. 
February, and of the South Indian a little later, say about March to April. From Seasons, 
time immemorial these “ nuts,” or, rather, dried fleshy berries, have been em- 
ployed as detergents, and by the dyers of India are supposed to possess special Detorgent. 
anerits as a preparation (if not mordant) for certain dyes. In Kashmir the soap- 
nut is preferred for washing shawls to European soaps. In other parts of the 
country they are specially valued for washing silk, and by the Indian jewellers 
are resorted to for the restoration and brightening of the silveriness of plate and 
ornaments tarnished by exposure. 

As one of the many curious uses of these nuts, it may be said that they are Washing 
■sometimes employed in washing and bleaching cardamoms, and are supposed Cardamoms, 
not only to improve the colour but also the flavour of the spice (see p. 515). The 
■soap-nut is used medicinally, both by the Hindus and Muhammadans, and its 
properties are detailed in the AfafcAzan-eZ-AdmV® and the TaZeeZ-iSAeree/. More 
up-to-date details will be found in the Pharmacographia Indioa (i., 367-70), 
and in the Materia Medica of Madras, by Moodeen Sheriff (112-4), etc., etc. 

Mr. A. Storey of Oodeypore pointed out that the honey of the flowers of these Poisonous to 
trees was poisonous to bees {Journ. Bomh. Nat. Hist. Soc., 1890, v., 423). The Bees, 
soap-nut is mirch used in China for the same purpose as in India (Hosie, Prow, of 
)S'sM’cA.’zta?i, 1904, No. 5, 31). 

Quillai Bark (the bark of firtiiUtjci Hapunttvin % Kero Bull., 1904, 1-4) is QuiUai Bark. 
sent to Europe from Chili as a soap substitute, and a demand has arisen for the 
same, which suggests the possibility of a foreign trade in the Indian soap-nuts— 
the above species— as also the pods of conoiHMCT (see p. 14). 

SAPIUM SEBIFERUM, Itoxb. ; FI. Br. Ind., v., 470; I).E.P., 
Gamble, Man. Ind. Timbs., 1902, 624-5 ; Hooper, Agri. Ledg., 1904, 472 ^ 3 ' 

No. 2 ; EuphorbiacEwE. The Chinese Tallow-tree, pippal-yang, mom- Chinese 
china, tdr-charvi, etc. A small glabrous tree, indigenous and cultivated j llow- 
in China and Japan ; introduced into and cultivated in Northern India, tree, 
having become almost wild in the Dun (Kanjilal, For. FI., 1901, 301-2) ; 
fairly abundant in Garhwal, Kumaon and Kangra. 

The plant is easily raised from seed, but is usually propagated by laj'ers or 
■cuttings. The fruit is a 3-celled capsule, each cell with a single seed, surrounded 
with a thick greasy substance — the so-called vegetable Taimw. In China this Vegetable 
is used in place of animal tallow for the manufacture of candles and soap, also in Tallow, 
dressing cloth. In addition to the solid fat, the seed-kernel yields about 50 per 
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Oil, cent, of a browniBh-yellow Oii^, which is employed medicinally, also as a burning- 

oil and in the preparation of umbrella varnish. Efforts have been made to utilise 
the tallow in Incha, but the labour and expense involved in extraction are said 
to be far in excess of the value of the product. In the Annual Report (1901-2) 
of the Industrial Section, Indian Museum, mention is made of a sample of 
kernels obtained from Kangra Valley which contained 63-6 of fat. Gamble says 
“ experiments have been made by Babu Birbal at Dehra Dun and the wax was 
(.’tikes. extracted and made into cakes, but the process was tedious and the result not 

very satisfactory, so that the culture of the tree for wax is not recommended.” 
Further details regarding the manufacture, chemistry and trade in vegetable 
ijyc. tallow will be found in The Agricultural Ledger. The leaves afford a black Dye 

Tinib(ir. about which little is known. The Wood is w'hite and moderately hard. It is 

made into bedsteads, tables, toys, and has been suggested as suitable for printing- 
blocks, \Cf. Braunt, Pract. Treat, on Anim. and Veg. Fats, 1888, 321 ; Andes, 
Veg. Fats and OiU, 1897, 201-2 ; Kew Bull., 1897, 10, 54 ; 1899, 216-9 ; Thorpe, 
Diet. Appl. Ohem., 1900, hi., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 502,, 
531 ; Hooper, Rept. Labor. Ind. Mus., 1903-4, 26 ; Hosie, Prov. of Ssu'ch'’uan,. 
1904, No. 5, 30, 46, etc.] 
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SAUSSUREA LAPPA, C. B. Clarke; FI Br. Ind., iii., 376 ; 
CoMPOSiT,.®. The Costus, kut, pachah, post-khai, rusta, ouplate, kostum, 
changala, sepuddy, etc. A tall, stout herb, indigenous to the moist, open 
slopes surrounding the valley of Kashmir, at an elevation of 8,000 to 9,000 
feet, and found also in parts of the basins of the Chenab and Jhelum, at 
10,000 to 13,000 feet. 

Costus root has been held in high repute as a medicine from remote times, 
but its origin was for long obscure and was erroneously referred to Costus speciosns^ 
As with many other articles of merchandise, it came to be spoken of as obtained 
from regions that were only emporia, not localities of production. Thus Garcia 
de Orta (1663, Ooll., xvii.) states that it grows^dn the region between Bengal, 
Delhi and Cambay, and comes also from Chitore, whence it is brought to Cambay 
and Ahmadabad and exported to Europe and parts of Africa. The roots are 
actually dug up in large quantities in Kashmir, cut into small pieces and sent to 
Calcutta and Bombaj^, whence the drug is exported chiefly to China and the Red 
Sea. In Kaslmiir its collection is a State monopoly. Lawrence {Valley of 
Kashmir, 1895, 77) says : ” Every year a large amount of the roots of the Snus- 
surea Zappa is demanded by the State, and the villagers are obliged to bring a 
certain weight, for which they receive Rs. 4 per hharwdr from the State. The 
root, which is known as chob-i-kot, is exported to India, and at present the mono- 
poly in chob-i-hot is farmed out to a contractor for Rs. 45,000 per annum.” 

In addition to its medicinal pi'operties it is a valuable perfume and largely 
used in China as an incense. Is also said to be a good hairwash, having 
the reputation of turning grey hair black. In Kashmir it is much employed 
by shawl-merchants to protect their fabrics from moths and other insects. The 
absence of this particular perfume was for some time made the test for 
imitation shawls. [Of. Clusius, Hist. Fxot. PI., 1605, 204-6; Pharmacog. Ind., 
ii,, 296-303; hi-, 165, app. ; Henry, Scon. Bot. China, 1893, 19 ; Rept. Ind. 
Hemp Drugs Comm., 1894, hi., 94; Ann. Rept. Ind. Mus, (Indust. Sec,), *1.894-5, 
33 ; Dufct, Jfc«, Afed. Hind., 1900, 180-1.] 

SCHLEICHERA TRIJUGA, Willd. ; FI. Br. Ind., i., 681; 
Gamble, Man. Ind. Timhs., 1902, 194-5 ; Brandis, Ind. Trees, 1906, 
189-90 ; Sapindace.®. The Lac Tree, Kosumba, or Ceylon Oak, kosum, 
gausam, gosham, p{isM, roatanga, paka, pdvd, pulachi, sagdi, chendala, 
kassumar, kusumb, gyo, etc. A large deciduous tree, in the “ dry chiefly 
deciduous forests in the greater part of India, Burma and Ceylon, but 
apparently absent from Bengal and Assam (Gamble). Recent in- 
vestigations have shown, however, that the tree does occur in Bengal 
(especially Chota Nagpur), though not in Assam. 

The most valuable product of this tree is the Oil yielded by the seeds, which 
is used fox culinary and lighting purposes, also as a hair-oil and in Native lUedicine. 
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It is said to be an efficient agent for cleaning and promotmg*the growth of the 
hair, and is reputed to be the original Macassar oil. Recently there has been 
a considerable demand from abroad for the seeds (Hooper, Agri. Ledg., 1905, 

No, 1). A large quantity of seed was found to be available in Indian but owing 
to its being edible, jungle tribes would, in times of scarcity, gather the fruits for 
their own consumption rather than for trade purposes. It is also said that none 
of the oil is sold or exported in any of the districts specially investigated. The 
tree is noteworthy from its being one of the most liighly valued plants of 
the Lao insect. As a lac-yielding tree it is especially prevalent in Raipm and L ie, 

Bdaspur in the Central Provinces. The Wood is hard, strong and durable ami TiuiLt'i-. 
used for making pestles, cart-wheels, axles, ploughs ; also for rollers of sugar- 
mills, and of cotton and oil presses. [C/. Pharmacog. Ind., iii., app., 138-9 ; 

Journ. Soo. Ghem. Indust., 1900, xix., 254, 672 : Thorpe, Diet. Appl. Chem., 1900, 
iii., 31 ; Wright and Mitchell, Oils, Fats, etc., 1903, 542 ; Hooper, Rept. Labor. 

Ind. Mus., 1904-5, 26 ; Trop. Agrist., Oct. 1906, xxArii., 309-10.] 


SEMECARPUS ANACARDIUM, Linn. ; M. Br. hid., ii., 30 ; 

Talbot, List. Trees, etc., 115 ; Kanjilal, For. FI., 1901, 102 ; Gamble, 

Man. Ind, Timbs., 220-1 ; Cooke, FL Pres. Bomb., 1903, i,, 278-9 ; 

Prain, Beng, Plants, 1903, i., 353 ; Watt, Kew Bull, 1906, 139 ; Anacar- nttt. 
DIACE-®. The Marking-iiiit Tree, hheld, bMldtvd, Jeonghi, soso, kokha, 
shaing jiri, bibu, gheru, etc. A deciduous tree of the Sub-Hinialayan tract 
from the Sutlej eastwards, ascending to a height of 3,500 feet and found 
throxighout the hotter parts of India as far east as Assam. 

It yields by tapping the stem an acrid, viscid juice from which a varnish is Varnisli. 
made (see Melaaorrhoea, p. 779), but the most important product of the tree is 
the fruit, the pericarp of which contains a bitter and powerful astringent prin- 
ciple, universally used in India as a substitute for marking-ink. It gives a black Marking-ink. 
colour to cotton fabrics, but before application must be mixed with limowater Limewater. 
as a mordant. In parts of Bengal the fruits are also used as a dye, either alone Dyo. 
or with alum, while throughout India they hold an important place in Native 
medicine. The fleshy cups on which the fruit rests, and the kernels of the 
nuts, are eaten as food. \Cf. Acosta, Tract, de las Drogas, 1578, 323 ; Piso, Food. 

He Med. Bras., 1648, 57-9 ; also Mant. Atom., in Ind. XStri re Nat. et Med,, 1658, 

193-4 : Marcgraf, Hist. PL, in Piso, De Med. Bras., 94-5 ; Boym, HZ. Sin., 1656, 
c. ; Labat, Nouv. Voy, aux Isles de VAmer., 1724, ii., 385-7 ; Paulus JSgimta 
(Adams, transl. and Comment.), 1847, iii., 450; Pharmacog. Ind., i., 389-92; 

Moodeen Sheriff, Mat. Med. Mad., 1891, 124-8 ; The Bower Manuscript (Hoernle, 
transl., 1893-7, 83, 108, etc. ; Duncan, Dyes and Dyeing in Assam, 1896, 47-8 : 

Sen, Thesis on S. Anaeardium, 1902 ; Dutt, Mat. Med. Hind., 1900, 141-2 ; 

Achart, Quinze Cents Plantes dans PInde, 190A 386-7.] 

SESAMUM INDICUM, JOC. FI Br. Ind., iv., 387 ; Heuzth D.E.P., 
Les PI Indust., 1893, ii., 142-50 ; Semler, Trop. Agrih, 1900, ii., 472-84 ; 

Wiesner, Die Rohst. des Pflanzenr., 1903, ii., 768-78 ; Pbdalinb.®. Gingelly gesame*. 
for Gingeli) or Sesame Oil, til, tir, fal, Jerishna- or kala-tel, rasi, sumsum 
or sim-sim, khasa, tilmin, mithd-tel, bhunguru, hunjad, kala katwa (black), 
purhia (red), nallenny (oil), numulu, achchellu, hnan, etc. An annual 
plant cultivated tbrougbout the tropical regions of the globe for the oil 
obtained from its seed. In India, however, it might be more correctly 
described as a crop of the warm temperate or sub-tropical tracts, being 
grown as an autumn or even winter crop in the warmer parts, and as a 
summer one in the colder. 

History. — Botanical evidence alone might lead to the supposition that the History. 
giesanitim. of sub-tropical agricultme was originally a native of Africa, in which 
continent there are some eight or nine truly wild forms, and where the present 
species is known to have been cultivated from remote times. De Candolle is of 
opinion that the plant was introduced into India from the Sunda Isles at a period Sunda. 
prior to the Aryan invasion. “ RumpHus,” he says, “ gives three names for 
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the sesame in, thifee islaoids, very different one from the other and from the 
Sanskrit word, which supports the theory of a more ancient existence in the 
Archipelago than on the continent of India.” He also adduces the fact tha;t a 
Java. plant foxmd wild on the mountains of Java was determined to be s. inaicum. If 

this were so, however, we might expect to discover .some trace of the Sunda name 
Sanskrit Names, hi the languages of India. Instead we find a singular uniformity tlnoughout the 
most diversified tongues in the names for the plant, its seed, and oil, which are 
clearly of immixed Sanskrit origin. Moreover, the name enters into the early 
primitive conceptions of domestic life and religious ceremonial, and even assmnes 
a generic from a specific significance, becoming “ oil ” {taila) in more recent times 
on the discovery of other oil-yielding plants. Sesamum is frequently mentioned 
by the Greek and Latin authors. Lideed some of the Indian names given to it 
come fi’om Arabic or Persian ; few or none belong to the aboriginal languages of 
I aaian Names. India. In this connection may be mentioned the names gingeli, gergelhn, and 
jinjili ox jiniali, which Dr. Hice derives from the Arabic chul-chulan, and Yule 
and Burnell from the Arabic al juljuldn. There is, moreover, no reason to doubt 
that the tila of the Sanskrit authors is the til of India to-dav (Dutt, Mat. Med. 
Hind., 21^7). 

Though sesamum has not hitherto been recorded as found wild in any of the 
warmer tracts of Central Asia, it is cultivated everywhere in the Himalaya, in 
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Afghanistan, Persia, Arabia and Egypt. There would, therefore, seem little 
evidence opposed to the statement that, if not originally native of the warm 
temperate tracts of India, it was probably brought to India before it fomid its 
way to Egypt and Europe. But it is certamly very remarkable that few, if any, 
of the early European travellers in India, such as Garcia de Orta, Linschoten, 
etc., etc., make mention of this plant or of its oil. In the Ain-i-Ahhari (1590) 
frequent reference is, however, made to both the black and the white-seeded 
forms, so that there is abtmdant evidence of its having been an important crop 
in India for at least the past 300 years. [Of. Paulus JSgineta (Adams, transh), 
1847, iii., 331 ; Varthema, Travels (ed. Hakl. Soc.), 86-7 ; Camerarius, Hort. 
Med. et Phil., 1588, 159, t. xliv. ; Prosper Alpinus, De- PI. Mgypti, 1592, 38-9 ; 
Mimting, Phyt. Ouriosa, 1696-1702, 46, t. 239 ; Milburn, Or. Oomm., 1813, i., 292 ; 
Heyno, Tracts on India, 1814, 206 ; Taleef Shereef (P'layfair, transL), 1833, 
59-60 ; Buchanan-Hamilton, Stat. Acc. Dinaj,, 1833, 174, 184 ; Hobson- Johaon 
(ed. CnSoke), 1903, 373-4 ; Joret, Les PI. dans VAntiq., etc., 1904, ii., 269-70, 
338 ; Hanausek, Micro. Tech. Prod. (Winton and Barber, transL), 1907, 380-4.] 

CULTIVAT10N.~Ses8.mQ is grown as a pure crop all over India, 
and in certain localities, such, as the United Provinces, also as a mixed 
crop. According to the Agricultural Statistics, the area in British India 
under the crop in 1904-5 was 4,023,847 acres. An estimated area for 
the same year, excluding Burma hut including the Native States of 
Bombay and Sind, was stated at 4,178,700 acres for the pure crop with 
a yield of 300,400 tons ; 600,000 acres for the mixed crop with a yield of 

35.000 tons, the latter being in the United Provinces. In that year 
also the area in the Native States (as oficially returned, but excluding 
Hyderabad, Kathiawar and Baroda) is stated to have been 487,277 
acres. In Noel-Paton’s Final Memorandum on the sesamum crop for 
1905-6 mention is made of the area in Hyderabad having been 780,000 
acres in 1904-5 and 431,200 acres in 1905-6. For the ten years ending 
1905-6 the annual average area in British India, including Burma, was 

3.904.000 acres, of which Burma had 930,000 acres; the Central Pro- 
vinces, 832,000 acres ; Madras, 737,000 acres ; and Bombay with its 
Native States of Kathiawar and Baroda, 633,000 acres. For the years 
1905-7 the estimated area and yield (excluding Burma) were : — 1905-6, 
3,914,200 acres (pure) yielding 344,800 tons, and 700,000 acres (mixed) 
yielding 45,000 tons ; 1906-7, 3,844,100 acres (pure) yielding 441,1()0 tons, 
and 775,100 acres (mixed) yielding 90,000 tons. 

There are two crops, a and a Tcharif, and various cultivated forms 
of the plant, some specially suitable for growing in the kharif season, 
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others as early rabi crops. Two, at least, of these are easily recognised — 
one with white seeds {safed til), the other with black (kala til). The latter 
is much the more common form and is reputed to yield a superior oil. 

The raU crop is most extensively grown on black or medium black 
cotton^ soil in alternation with cotton or judr. If sown in September it is 
ready in Januar}^ The Man/ crop is usually sown with other crops, such 
as judr, hdjra and cotton, but is sown by itself in some localities. It ripens 
in October or November. A good average crop from black soil is said to view, 
yield about 450 lb. of seed per acre (Imp. Gaz., 1905, hi., 38-9). 

Bengal, including Eastern Bengal. — The estimated area and yield Bengal, 
in 1904-5 were 493,700 acres and 59,000 tons. The actual area, however, 
was 414,200 acres. The largest areas (indicated by the returns for 1904-5) 
ordinarily are : — Maimensingh, 74,300 ; Pabna, 39,000 acres ; Angul, Districts. 
34,600 acres; Midnapur, 29,100 acres ; Hazaribagh, 27,700 acres ; Backer- 
ganj, 25,000 acres ; Jessore, 22,500 acres ; Noakhali, 13,600 acres ; 

Tippera, 13,200 acres ; Bogra, 13,000 acres, etc. The supplementary 
Final Memorandum for 1906-7 estimates the area for 1906-7 at 292,100 
acres with a yield of 39,600 tons in Bengal, and at 221,800 acres with a 
yield of 25,400 tons in Eastern Bengal. 

According to Eoy, the best soil is an alluvial loam,- high and well sou. 
drained. The black variety is taken after dus paddy, the white after dus 
or aman paddy. In Dacca only white, til is grown The land is ploughed 
and harrowed in February and April and the seed then sown “ 6 seers seasons, 
per acre.” The crop is harvested in May-June, and the average yield is Harvest, 
about “ 15 maunds per acre.” In Orissa, the land is prepared and the 
seed sown for white til in June-July, and the crop harvested in November- 
December ; for black til, the seed is sown in September-October and the 
crop harvested from January to March. [C/. Basu, Agri. Lohardaga, 

1890, pt. 2, 35 ; Banerjei, Agri. Cuttack, 1893, 89-90 ; Mukerji, Handbook 
Ind. Agri., 1901, 274-5 ; Eoy, Drops of Bengal, 1^0%, 82-3.] 

Assam. — The area in Assam proper in 1904-5 was 8,376 acres and the Assam, 
chief localities Sylhet, Nowgong and Kamrup. There are reported to be 
three different crops, viz. the crop sown in February-March in Sylhet, Orops. 
the August-October crop of the Brahmaputra valley, and the May-June Seasons, 
crop of Manipur and Nowgong. According to F. C. Henniker {Assam 
Crof Ex'per., 1900-1, app.) the average outturn in 1900-1 was found to outturn, 
be 283 lb. per acre. \6f. Allen, Assam List. Gaz., 1905, ii., 120-1.] 

United Provinces.— As already indicated, sesamum is largely grown u. Prov. 
as a mixed crop in these provinces. The total area of the pure crop in Areas. 

1904-5 was 304,097 acres, and the outturn (estimated) 13,900 tons ; of the 
mixed crop (estimated) 600,000 acres, and the outturn (estimated) 35,000 
tons. The principal districts (according to the returns for 1904-5), where 
the crop is grown alone, are : — Agra : Hamirpur, 115,119 acres ; Jhansi, 

105,404 acres ; Banda, 35,164 acres ; Mirzapur, 17,663 acres, etc. The 
supplementary Final Memorandum on the crop for 1906-7 estimates the 
area under the pure crop at 309,200 acres with a yield of 36,200 tons, 
and under the mixed crop at 775,000 acres with a yield of 90,000 tons. It 
is a Man/ crop, sown at the commencement of the monsoon and harvested Seasons, 
in October and November. The method of cultivation is very rough. 

“ The seed is sown broadcast after two or three hurried ploughings, and 
ploughed in. When grown with millet or cotton, it gains the benefit of 
the care which these crops receive. It is in this case either sown broadcast, Broadcast. 
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tlie seed being mixed with that of the principal crop before sowing, or it is 
disposed in parallel lines running across the field or along its margins. 
Seed. When mixed with other crops the amount of seed sown to the acre varies, 

of course, with the inclination of each individual cultivator. When grown 
alone, from 8 to 12 seers of seed are used.” 

Outturn. “ Under the circumstances of its cultivation it is obivously impossible 

to frame any reliable estimate of its outturn per acre, which varies very 
greatly with the amount of seed sown. From 25 seers to 1 1 maunds are 
commonly gathered when it is sown with judr or cotton. When grown 
alone from 1 to 6 maunds is the average return to the acre.” [Cf. Duthie 
and Fuller, Field and Garden Crops, ii., 35-7 and t. xlii.] 

C. Prov. Central Provinces and Berar. — The estimated areas in 1904-5 in 

Areas. the Central Provinces and Berar were 779,600 acres and 111,500 acres, 

while the estimated jdelds’^were 58,900 tons and 10,100 tons respectively. 
The actual areas were 858,664 acres in the Central Provinces and 111,718 
Berar. acres in Berar. In the Central Provinces the chief districts were Sam- 

Areas. balpur, 103,401 acres ; Nimar, 98,785 acres ; Rajpiir, 98,680 acres ; 

Hoshangabad, 78,487 acres; Jabbalpur, 68,992 acres; Chanda, 59,800 
acres, etc. ; in Berar : — Wun, 67,307 acres. The supplementary Final 
Memorandum for 1906-7 estimates the area at 783,900 acres and the yield 
at 69,600 tons. 

Fuller {Note on Outturn of Land under Crops in C. Prov., 1894, 22-4) 
says “ it can be grown on almost the poorest land in cultivation, but is 
Soils. also a profitable crop on good soils, and is commonly sown on newly 

broken lands during the first two years of the reclamation. It requires 
Eafaifaii. a light monsoon rainfall and in this respect resembles cptton, the til and 

cotton harvests generally agreeing in character. Though classed as a 
monsoon crop, til is largely grown during the cold weather in the southern 
and eastern districts, good land in this case being devoted to it and a larger 
Oafctum. outturn gathered than is usually yielded by monsoon tiV' With regard 
to outturn, he states that “the present standards are 150 lb. per acre 
for the three northern districts, 250 lb. for Wardha and Nagpur, and 
20d lb. for all others. They rather overstate the produce, save in the 
case of the Nerbudda and Nagpur districts, where they are decidedly 
too low.” \Cf. Eept. Land Pei\ Settl. Nagpur, 1899, 63; Hoshangabad, 
1905, 28.^, . ■ ' 

Panjab. Panfab and North-West Frontier. — The estimated area and }deld 

Aret«. in the Panjab for 1904-5 are given as 158,000 acres and 16,000 tons. The 

actual area subsequently returned for that year in the Panjab was 113,200 
acres, and in the North-West Frontier Province 4,901 acres were returned 
as under the crop. The largest areas in the Panjab (in 1904-5) ordinarily 
occur in Gurdaspur, .30,479 acres ; Multan, 13,295 acres ; Kangra, 10,255 
acres ; Amritsar, 5,709 acres ; Gurgaon, 5,242 acres ; Hoshiarpur, 5,231 
acres, etc. The supplementary Final Memorandum for 1906-7 estimates 
the area in the Panjab at 94,400 acres with a yield of 8,600 tons, 
outtarii. In the Gazetteer for Multan (1901-2, 217) it is stated that “ the outturn 

is from 3 to 3| maunds per acre, and the produce fetches the zamindar 
some 10 seers to the rupee, or Rs. 4 per maund. The crop gives fair 
returns and costs less to cultivate than most, as it can do with, a light soil 
and moderate moisture, can be sown late, and requires very little looking 
Seasons. after. The sowings take place in July, and the crop is cut in November.” 

Lawrence {Valley of Kashmir, 340) says it is a very common crop, sown 
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in April, and ripens shortly after rice. It is a delicate crop, injured by 
■cold winds. 

Bombay and Sind. — Estimated areas, including the Native States, Bombay, 
were given in 1904-5 as 793,900 acres in the Presidency and 83,700 acres 
in Sind, with yields of 52,700 tons and 5,300 tons respectively. The area 
actually surveyed in the British districts alone tvas 302,600 acres in 
Bombay and 79,772 in Sind. In Bombay (1904-5) the largest areas 
were Khandesh, 80,812 acres ; Nasik, 54,989* acres ; Panch Mahals, 46,768 
acres ; Ahmadabad, 33,524 acres ; Kaira, 18,681 acres ; Ahmadnagar. 

16,731 acres ; Dharwar, 16,446 acres, etc. In Sind — Upper Sind Frontier, Sind. 

46,894 acres, etc. Although no returns are available for the year named, 
the crop is known to be very important in Kathiawar, Baroda and other 
Native States. The supplementary Final Memorandum for 1906-7 
estimates the area and yield in Bombay (including its Native States) 
at 1,020,400 acres and 182,400 tons, and in Sind (with its Native 
States) at 62,100 acres and 4,700 tons. The method of cultivation is 
fully described by Mollison ; “ The hliarif crop requires,” he Saji's, a crops, 
totally; different soil to that found most wsuitable for the raU crop. Til, 
a-s a rain-crop, likes a sandy soil or light soil, -whereas the crop which is 
sowm in August-September, or later, gTo-v\^s best on black soil or on such seu^oa^i. 
soils as are retentive of moisture.” 

The Kaira cultivation, he further saj’-s, is typical for the hJiarif crop. It 
is sown subordinate to hdjra on sandy loam soils. Other subordinate crops nc.tation. 

•are the usual pulses and fibre-plantk “ The til seed rate is -I lb. or less 
per acre.” If sown as early as possible in the kkarif sea.son, harvest should 
commence in September-October. A good outturn as a subordinate crop 
he estimates at ‘"80 to 120 lb. per acre.” As a rabi crop it is grown 
extensively alone on black or medium black soil. The rotation crops are 
cotton and judr. The field is repeatedly ploughed and harrowed during Juno, 

July and August. If sown in September, the crop is ready in January. 

With regard to outturn, he estimates that a good crop in Khandesh 
yields from 320 to 360 lb. per acre, and the seed is worth 15 to 18 lb. per 
rupee. From a seed-rate of 1 lb. per acre, a crop experiment at Surat in 
1896-6 gave an outturn of 372 lb. per acre, worth Rs. 25-13-3. The cost 
of cultivation is rated at Rs. 10-6-0 per acre. \Cf. Mollison, Textbook Ind. 

Agri., iii,, 90-4 ; Crop Ex'per. Reft. Bombay Pres.] 

Madras and Mysore. — The estimated 'area and outturn were 674,200 Madras, 
acres and 55,100 tons, but the actual area in Madras during 1904-5 was 
755,475 acres. In Mysore the area was 90,623 acres. The chief- districts Districts, 
of Madras in 1904-5 -were Godavari, 83,939 acres ; Vizagapatam, 83,337 
atnes ; South Areot, 68,218 acres ; Tinnevelly, 66,938 acres ; North Arcot, 

56,873 acres ; Salem, 65,429 acres ; Coimbatore, 47,334 acres, etc. The 
supplementary Final Memorandum for 1906-7 estimates the area and yield 
in Madras at 585,500 acres and 48,000 tons. In Godavari, it is stated that 
mixed or sandy soil suits the plant best. . The land is prepared about the soii. 
month of April and the seed sown in May or June. The crop is ripe about seasons, 
three months after sowing. In North Arcot it is said to be an early crop, 
being sown, if the rains are sufficient, in April or May, and reaped four Uarrabs. 
months later. It is sometimes irrigated, and is then so-^m as early as 
January or February. [C/. Cox, Man, N. Arcot, 1895, i., 271-2 ; Rice, 

Mysore Oaz., 1897, i., 122 ; Francis, South Arcot, 1906, i., 114, 122.] 

Burma. — ^The area in 1904-5 was 976,361 acres in Upper Burma ; 
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Areas. 60, 317 acres in Lower Burma. The largest areas were as follows : — Mying- 

Districts. 241,355 acres ; Magwe, 185,386 acres ; Lower Chindwin, 128,398 

Wes; Sagaing, 127,634 acres; Meiktila, 94,964 acres ; Minbu, 77,176 
acres, etc. The following facts regarding Myingyan (Carey, Settl. Reft. 
Operat., 1901, 34)^ where the largest area is ordinarily gvown, may prove 
Seasons. instructive. “ Early sesamum is sown in May and June and is reaped 

in July and August. Late sesamum is sown in October and November 
and is reaped in January and February. The early sesamum seeds are 
Two Crops. the thadunbyu (white), lohtaung (md), shan Jinan (large seed), and the 
late sesamum varieties are the hnangi-net (black) and Jinangyi-phu (white). 
The same quantity of seed is sown for both crops. The late crop is the 
Seed to Acre. safer, but the early crop gives the larger yield. Invariably 2J pyis of 
seed are sown to the acre, and, whereas the early crops yield from two to 
twelve baskets (both extreme figures), the best late crops seldom exceed 
Yield. six baskets. A basket of seed gives 5 viss of oil, the value of which varies 

from Bs. 3 to Rs. 5 per viss, but Rs. 3-4-0 is the average normal sale 
value.” [C/. 8ettl. Operat. Repts. for Parlett, Sagaing, etc. ; Max and 
Bertha Ferrars, Burma, 1900, 51, 149.] 

Expression. MANUPACTURB AND USES OF THB OIL. — As indicated, there are at least 
of Oil. two easily recognised forms, one with white, the other with black seeds. The 

latter is the most abundant and yields the best oil. It is extracted by expres- 
sion in mills, by the same process as that for mustard-oil. Is clear and limpid, 
Propei-ties. varying in colour from pale yellow to dark amber. Has no smell and not liable 
to become -rancid. Adulteration with ground-nut oil is frequent. In India it 
is largely used for culinary purposes, in anointing the body, in soap manufacture. 
Uses. and as a lamp-oil. It is also frequently employed as an adulterant of ghi (see 

pp. 479, 481). In England it is chiefly used in making soap. In many of its 
properties it resembles olive-oil, and is accordingly similarly utilised. The oil from 
the black variety is generally stated to be more suitable for medicinal purposes 
than the white. It is also extensively employed in the manufacture of Indian 
PerfameiT. perfumes, and for this purpose the perfume is frequently extracted by the seeds 
direct — layers of the seeds being placed between layers of flowers, etc. (see 
p. 820). The white-seeded form is largely eaten as an article of food, more 
especially in certain sweetmeats. The oil-cake, left after expression of the oil, 
is in demand .all over India as a cattle food, and in times of drought and scarcity 
is even eaten as food by the poorer classes. As a manure the cake is of less value 
than castor and other oil-cakes. In Madras tanghedi bark (see p. 290) is said to 
be added to the seeds before being pressed for oil. [C/. Pharmacog. Ind., iii., 
26-33 ; Agri. Ledg., 1893, 1895-7, 1901, 1903-4 ; Basu, Agri. Lohardaga, 1890', 
pt. 1, 131; Banerjei, Agri. Cuttack, 1893, 197; Blount and Bloxarn, Chem. for 
Engin. and Manuf., 1900, ii., 233, ; Merck, Digest., 1900, No. 7 ; Ludwig Hesse, 
Phyaiolog. and Theru'p. Import, of lodipin in Pharm.-Centralhalle, 1900, No. 1; 
Thorpe, H/ci. Appl. Chem., 1900, iii., 377-8; Leach, jFood Inspect, and Anal., 
1905, 420; Ije&thev, Mem. Dept. Agri. Ind., 1907, i. (Chem. ser.), No. 2.] 
Trade— TRADE.— Internal. — The returns of til seed carried by rail were in 

Internal. 1902-3, 4,590,935 cwt. ; in 1903-4, 4,676,014 cwt. ; in 1904-5, 3,627,307 
cwt, ; in 1905-6, 2,956,419 cwt. ; and in 1906-7, 4,326,824 cwt. The 
Bombay, chief importing centre is Bombay port, which in 1906-7 drained its supplies 
chiefly from the Central Provinces, Rajputana, Nizam’s Territory and 
Calcutta. Bombay Presidency, viz. 2,738,978 cwt. Calcutta follows next with a 
total of 453,979 cwt., received from the Central Provinces and Bengal ; 
then come the Madras ports with 384,156 cwt., derived from the Nizam’s 
Burma. Territory and Madras. The traffic of Burma is not given in the returns 

of railborne trade, but it is doubtless mainly toward Rangoon, and the 
other chief towns of the province. 

The total exports by coast of sesamum seed in 1905-6 amounted to 
479,169 cwt,, valued at Bs. 37,69,677, and during the period 1900-5 
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averaged about 400,000 cwt. The chief exporting centres* coastwise, are 
Madras and Bombay, and the chief importing province is Burma. It is 
thus very significant that Burma, though it is the largest single producing 
area, drains an annual supply from India. 

Foreign Exports. — In the foreign trade statistics the figures are External, 
returned under two headings — (1) Oil and (2) Seeds. The quantities of 
Sesamum Oil exported during the years 1902-7 were as follows : — In Exports. 
1902-3, 212,728 gallons, valued at Rs. 3,33,489 ; in 1903-4, 285,711 
gallons, valued at Rs. 4,24,403 ; in 1904-5, 547,456 gallons, valued at ' 

Rs. 7,22,158 ; in 1905-6, 308,310 gallons, valued at Rs. 4,44,293 ; and in 
1906-7, 165,877 gallons, valued at Rs. 2,79,644. Almost the whole 
quantity goes from Bombay, and the chief markets in recent years have 
been Mauritius, Arabia, Aden, Ceylon. 

During the period 1900-7 the exports of Seed were: — In 1900-1, Oil-seed. 
1,844,194 cwt., valued at Rs. 1,55,58,675 ; in 1901-2, 2,447,149 cwt,, Esporte. 
valued at Rs. 2,14,39,368 ; in 1902-3, 3,732,685 cwt., valued at Rs. 

2,90,93,614 ; in 1903-4, 3,512,650 cwt., valued at Rs. 2,42,89,443 ; in 

1904-5, 2,516,757 cwt., valued at Rs. 1,73,71,691 ; in 1905-6, 1,685,208 

cwt., valued at Rs. 1,46,93,032 ; and in 1906-7, 2,740,815 cwt., valued 

at Rs. 2,53,79,919. It will thus be seen that a considerable fluctuation 

has taken place. Commenting on this subject, Noel-Paton {Rev. Trade 

Ind., 1906-6, 43) observes : “ The shortage in rape-seed led to an 

acute internal demand for sesamum and occasioned great embarrassment Indian Demand. 

to shippers ; and, since in this case also the favourable nature of the 

crop prospects had led to depletion of available stocks, the exports, which 

declined by 28 per cent, in 1904-6, underwent a further contraction of 

33 per cent., making a total of 52 per cent, in the two years. The average 

value rose by 26*3 per cent.” The condition mentioned was, however, 

entirely changed by the recovery of the foreign transactions in the year 

following. Bombay exports almost the entire quantity consigned from Bombay 

India (in 1906-7 its share came to 2,366,144 cwt.), and the chief markets 

were : — France, 1,060,589 cwt. ; Belgium, 862,117 cwt. ; Germany, 311,553 Receiving 

cwt. ; Austria-Hungary, 191,795 cwt. ; Italy, 158,316 cwt. ; Eg}pt, 110,515 

cwt. ; and by way of contrast it may be added that the United Kingdom 

took only 3 cwt., valued at Rs. 24. But, as already observed, while feurma Eui-ma. 

is the largest single producing province, it exports practically no sesamum 

seed. The production must be locally consumed, and hence to Burma this 

is relatively a much more important product than it is to the people 

of India. In Burma this oil doubtless plays very largely the part of ghi 

in India. 

The imports of sesamum oil and seed are small and unimportant, imports, 
amounting, in 1906-7, to 384 gallons of oil and to 14,549 cwt. of seed, 
chiefly derived from the Straits Settlements and Ceylon, and consigned to 
Burma. 

According to a recent volume of Prices mid Wages in India, the price, 
wholesale price of sesamum seed in Calcutta in January of 1906 was 
Rs. 6-~10“6 per maund of 82'286 ib. 

SESBANIA ACULEATA, Pers, ; FI. Br. Ind., ii., 114; Prain, D.E.P., 
Beng. Plants, 1903, i., 402-4 ; Leguminos.®. The jayanti, hrihat-chakramed, Pi* 
dhanicha, dfiuncM, gadoreji, rdn-shewd, hhuiavali, erra jiluga, myaeh, 
etc, A suflruticose annual met with often in a cultivated state on low- 
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THE ITALIAN MILLET 

lying land on tiie plains of India, from the Western Himalaya to Ceylon 
and Siam. 

The stems of this plant have long been employed locally in various parts of 
India to yield a strong and useful fibre, which is used as a substitute for 
hemp. It is considered to be very durable under water, and is much esteemed 
by fishermen for making drag-ropes for nets. It is sown after the first showers 
of April or May, and the crop is ready to cut in September or October. The 
expense of cultivation is about Rs. 9 per acre. The method of preparing the 
fibre is .similar to that for san (Crotalarifi jwieea). The stems are also commonly 
employed as stakes for pan (jpipei’ JSetie) gardens. Recent experiments at Sibpur 
and elsewhere have shown that it makes a good green manure. [Gf. Banerjei, 
Agri. Cuttack, 1893, 88 ; Dodge, Useful Fibre Plants of the World, 1897, 294 ; 
Exper. Farm Eept., Sibpur, 1 897-8, 10 ; Mepts. Dept. Land Rec. and Agri., Bengal ; 
Admin. Eept. Bengal, 1901-2, 20 ; Dept. Agri. Mad. Bull., 1905, iii., No. 52,] 
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SETARIA ITALICA, Beauv. ; FI. Br. Ind., vii., 78 ; RKeecle, 
Hort. Mai., xii., t. 79; DutLie, Fodd. Grass. N. Ind., 16; DutLie and 
Euller, Field and Garden Crops, 5, t. xxv. ; Panicum italicum, Linn., 
Poxh., Ft Ind., i., 302 ; Gb. amine js. The Italian Millet, kangu, hdngni, 
rala, Iciranj, hora, koni, kaon, kdkun, china, chena, shdli, shol, tdngun, kher, 
gal, tennai, naoni, sat, etc. 

CulUvsiion.-— This millet is extensively grown in India both on the plains and 
the hills up to 6,000 feet, and is distributed to most warm temperate and tropical 
countries. It is interesting, for example, that the discoveries made at Ancient 
Khotan, by recent explorers, show that if was cultivated in Eastern Turkestan 
dviring at least the 3rd century of our era. Stein, for example, calls it tarigh, and 
mentions specimens of the grain found at Niya and also at Kara-dong which had 
been identified at Kew. It is perhaps somewhat significant, however, that no refer- 
ence should be made to it in The Bower Manuscripts, discovered at Kucha, seeing 
that two other millets are mentioned, viz. l*anteatn Crus-Galil (uar. fi-umenta- 
cetiui, see p. 843) and jsteusine fofacauH. The Italian Millet has often been 
claimed as an Indian wild plant, but the majority of writers now regard it as an 
exotic though cultivated from ancient times. It has, in fact, been grown from 
time immemorial in Asia, and has been recognised in the deposits of the Swiss 
Lake dwellings. De Candolle thinks that the species existed thousands of years 
ago in China, Japan, and the Indian Archipelago. The kangni of modern writers 
undoubtedly denotes this grass, and it is estivated here and there all over India, 
and even in Burma and the Shan and Kachin hills. It delights, says Roxburgh, 
in an elevated light dry soil, and two crops may be sown on the same field, two 
separate sowings being made, and harvested in September and January. It 
is grown as a kharif crop mostly, and there are two well-marked varieties, one 
straw yellow, the other reddish yellow. Sen (speaking of Dacca) says it is very 
sensitive to stagnant water. If rain-water stands on the field for twenty-four 
hours the crop may be lost. Roy tells us that in Orissa it is generally grown by 
the hill tribes and confined to the jimgle-Iands. Molh’son {Textbook Ind. Agri., 

111., 69) says that this millet is cultivated all over India, but in no part is the 
cultivation very important. “ In Bombay Presidency the crop is aimually 
becoming more popidar and the area has considerably increased.” “ The total 
area for the Presidency exceeds 200,000 acres annually.” It is a “ qixick-growing 
plant and a suitable crop to grow after a period of famine or scarcity.” Mollison 
then adds that a Dharwar crop tested in 1894 yielded the following results : — 
Seed-rate 6| Ib. grain 843 lb. and straw 2,631 lb. an acre. 

Diseases . — In Madras the crop is frequently attacked by a fungus, known as 
s«ieroapot'€i graniinicoiu, some accoimt of which is given by Barber in a paper 
on the diseases of Sorghum, in Madras {Dept. Agri. Mad: Bull., 1904, ii., No. 49), 
and by Butler {Mem. Dept. Agri. Ind., 1907, ii., 14 ; also Maxwell- Lefroy, 1908, 

11., 1-13). 

Uses , — The grain is much esteemed as an article of human Pood in some parts 
of the country, and is eaten in the form of cakes or of porridge. In Madras it is 
specially valued as a flour to be used in making pastry, and when boiled with milk 
it constitutes a light and pleasant meal for invalids. It is also much valued as a 
food for cage-birds and for poultry, and added to beer it is said to make the 
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beverage more intoxicating ( see p. 760). Church gives the nutrif nt ratio us 1:7-4 
and the nutrient value as 91. As Foddeb, the straw is not reckoned very nourish- 
ing and is often only used as bedding or for thatching houses. [<7/. Sen, Rept. Aqri. 
Stat. Dacca, 1889, 37 ; Banerjei, Agri. Cuttack, 1893, 76-7 ; Roy, Crops of Bengal, 
1906, 60; Lawrence, Valley of Kashmir, 1895, 337; Mysore Qaz., 1%%1, i., 116-7.] 

SHELLS. — Three groups of shells are of industrial value in India : 
— {a) Cowries or shells used as money ; (6) Couch and other shells used for 
artistic and industrial purposes ; (c) Shells, freshwater and marine, utilised 
as sources of lime ; and (d) Ornamental Corals. 

COWRY — kauri, kavadi, kaparda — the small white shell of (iyprmii 
nimietn. From time immemorial this has been employed in the eiu-reney of 
Southern Asia, more especially in China. The use is alluded to by Mas’udi 
(943 A.D.), by Marco Polo, and by many other writers, more especially of the 
Maldives, South India and Bengal. In India they are rapidly disappearing, 
though in the rural parts of the country they are still employed as money. Their 
value appears to be 6, 144 to the rupee. But in addition they are largely employed 
as articles of adornment for horses, cattle, etc. The imports in 1901-2 came to 
17,568 cwt., valued at Rs. 56,892; and five years later (1906-6) 21,405 cwt., 
valued at Rs. 81,710 ; and 1906-7, 18,638 cwt., valued at Rs. 68,845. The bulk of 
these foreign supplies came from East Africa and wei-e imported into Bombay 
mainly, then Calcutta, Karachi, and lafst of all Madras. A considerable local 
supply is also obtained from the Laccadive and Maidive Islands. {Cf. Watt, 
Ind. Art at Delhi, 1903, 206.] 

CONCff OR CHANK, MOTHER-OF-PEARL, BTC.— Thomas, Pearl and 
Chunk Fisheries, 1884; Thm-ston, Mad. Bull., 1894, No. 1. The sacred chank, 
conch or sankha {TnrMneUa rapa), is procured by divers in the Gulf of Manar, 
opposite Jaffnapatam in Ceylon, and off the coast of Travancore, Tuticoi'in, etc. 
Formerly the traffic in these shells was a State monopoly, to-day the Ceylon 
fisheries are regulated by an Ordinance. And so far as India is concerned, a 
notification is simply given when the sales will occur at Tutieorin. As much as a 
lakh and a half of rupees’ worth is often disposed of at one time. But so long 
ago as the 1 6th century Garcia de Orta spoke of the trade w'ith Bengal in these 
shells having declined, and Bocarro in the 17th century made special mention of 
the manufacture of bracelets from them. A right-handed chank (that is to say, 
one -with the spiral opening to the right) is much prized by the Hindus to be used 
at their temples, and being exceedingly rare often fetches a high price. Bracelets, 
armlets, charms, etc., are made of ordinary conch shell, and,, these have been 
used in India from time immemorial, such bracelets being Imown m. sankhas and 
the workers as sankharis. It is somewhat curious that the chief centres of this 
trade are all remote from the localities of production — ^namely Dacca, Patna, 
Dinajpur, Rangpur, Bardwan, Balasore, Bankura, Sylhet, etc. Many of the 
smaller and more ornate shells are specially collected and used for personal 
adornment, or are worked up in fancy goods. 

Mother- of- Pearl is procured at both the pearl and the chank fisheries. The 
shells are largely exported from Tutieorin, and used up in inlaying both wood 
and stone at Kota, Bhera and Agra (see p. 558). 

SHELLS, CORAL, BTC,, used as sources of Lime (see p. 712). 

CORAL — murfdn, mdnga, sangi-marjdn, guUi, pdvdlam, pagadan, etc., is 
mainly of interest to India in the form of coral-reefs — modern or ancient — and 
hence as somces of lime. Very little can be learned regarding indigenous orna- 
mental corals. Mason, writing of the coast of Burma, mentions an elegant species 
of At-Uitia and of Meandria found in Amherst and Mergui. He also refers to a 
scarlet coral composed of eylindric tubes united together (Ttthipora mmiHUa) •, 
a star-coral and tree-coral as plentiful on the coast of Tavoy. Black coral 
{Autipatiiaria) is also met with, of which beads are made and traded in from the 
Mergui Archipelago. Speaking of Tenasserim, Mason alludes to a tree-coral two 
feet long being of a deep scarlet often sold mjder the name of “ Red Coral.” 

There are no properly constituted coral fisheries in India or Burma, and it 
cannot accordingly be said that we possess the information to decide -whether or 
not any of the Indian species are of industrial value. The Indian trade in 
ornamental coral accordingly centres around the imported kinds, which, being 
foreign products, need not be dealt with in this work further than to mention the 

989 


Jjet'r. 

Fodder. 

I5.E.F., 
i., 428. 

Cowry. 

Uses. 

Trade. 


Conch. 

Regulations. 

Sales. 

Bengal Traffic. 

Bracelets, 

Otlier Shells. 

Mother- of- 
Pearl. 

Iiime. 

Coral. 

Ornamental. 

Beads.' 

Imported Coral, 


SHOREA 

ROBUSTA 


D.E.P., 
vi., pt. ii., 
673 -^ 8 . 
Sal. 


Eesin. 

Tapping. 


Tield. 

Seasons. 


Large Blocks. 


Low Add Value. 


Dye and 
Tan. 

Bark. 

Toung Trees. 


Extract. 


Prospect. 


Seed. 

Eamlne Food. 


THE SAL TEEE 

extent of the traffic. In, 1868 -9 India imported coral to the value of £93,126. 
For the past five years the traffic has marked a decline in quantity but a rise in 
relative price. In 1902—3 India received 283,580 lb., valued at Rs. 5,47,258 
(£36,484); and in 1906-7, 98,172 lb., valued at Rs. 3,27,773 (£21,852). The 
traffic is almost entirely from Italy and to Bengal. 

SHOREA ROBUSTA, Gaertn. ; II. Br. Ind., i., 306 ; Ind. Stat. 
Atlas, 1895, 29-30 and Map ; Gamble, 3Ian. Ind. Timbs., 77-81 ; Prain, 
Beng. Plants, 1903, i., 254; Dnthie, FI. Upfer Gang. Plain, 1903, 75-6; 
Brandis, Ind. Trees, 1906, 69 ; DiPTERocARPEiE. The Sal tree, sal, sdhhu, 
sarjum, sakwa, teturl, Mnddr, gugal, habbu, enkJiyen, etc. A large gre- 
garious tree, of which Gamble says : “ The sdl tree occupies two principal 
regions in India. The first is a belt at the foot of the Himalaya and running 
into its valleys and up its lower hills to 3,000 or 4,000 feet, and exception- 
ally, as for instance at Lansdowne, to a still higher altitude.” “ The 
second is the Central Indian belt, and the sdl country begins on the Ganges 
near Rajmahal and passes tlirough the Sonthal Parganas, Rewah, Chota 
Nagpur, the Central Provinces, Orissa and the Northern Circars, ending 
in the Palkonda range of Vizagapatam and the forest of Jeypur.” 

When tapped, the tree exudes large quantities of an aromatic Resin, whitish 
at first but becoming brown when dry. The method of tapping usually em- 
ployed is in the month of July to cut out three to five narrow strips of the bark, 
according to the size of the tree, and about 3 or 4 feet from the ground. In 
about twelve days the grooves have filled up with resin. This is gathered and 
left to fill again. They give three yields, amounting in the best trees to as much 
as 10 lb. The first is the best in quality. A second yield in October and a third 
in January are also obtained from the same cuts, but small in quantity and 
inferior in quality. The resin usually occurs in small rough pieces, nearly opaque 
and very brittle, but Gamble states that in some parts of the Upper Tista forests, 
large blocks, 30 to 40 cubic inches in size, may be foxmd in the groimd at the foot 
of the trees. It is used cliiefiy to caulk boats and ships, also as an incense and 
in medicine. Hooper {Rept. Labor. Ind. Mus., 1903-4, 25) says that it has a 
much lower acid value than pine resin, viz. 20 to 22, in place of 137 in imported 
pine resin and 124 in the Indian article. 

The bark is said to yield a red and black Dye and to ser%’e as a Tan. Recently 
an investigation into the value of sdl bark as a tanning material was undertaken 
at the Imperial Institute, at the request of the Forest Department, and a report 
{Imp. Inst., Oct. 7, 1904) was submitted by Dunstan to the Under-Secretary 
of State for India. Analyses proved that the bark derived from young trees was 
richer in taimin than that from old trees ; moreover, that the young bark contained 
as much tannin as is present in oak, hemlock, and other barks commonly em- 
ployed as taming materials. Analyses of Indian-made extracts, however, showed 
these products to be of poor quality. Filtrates wore better than solid extracts, 
both as regards solubility and tannin content, but “ the best contained only 21 
per cent, of tannin, whereas the ordinary tanning extracts in use in Europe contain 
at least 30 per cent.” Experiments in tanning, both in the laboratoi’y and on 
large-scale trials, were carried on by Dunstan at the Imperial Institute. In sum- 
ming up his report, he observes that the results recorded show that it is quite 
possible to prepare from the bark of nhorea rohustn an extract which, when 
employed as a tanning material, may furnish leather both of good texture and 
colour. It remains, he adds, to be seen whether the process devised by him can 
be successfully employed on a manufacturing scale in India. \Cf. Hooper, Aqri. 
Ledg., 1902, No. 1, 15-6.] 

The seeds ripen at the commencement of the rains and are collected and eaten 
as Food, especially in times of scarcity. In The Agricultural Ledger (1904, No. 5) 
will be found a paper by Reinherz on the seeds of siioreti as a famine food. He 
gives a map showing the chief localities where the seeds are eaten, viz. in Chota 
Nagpur, the Sonthal Parganas, Gaya, Bhagalpur, Jalpaiguri and Orissa in 
Bengal ; Gorakhpur in the United Provinces ; Central India ; and Chatrapur 
in Madras. 

The tree, however, is best known for its Wood, which is the most extensively 
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■employed of all timbers in Nortbern India. It does not, howev(V, season well, but 
good specimens are said to be almost without a rival for strength, elasticity and 
durability. “ It is in constant request for piles, beams, planking and railing of 
bridges ; for beams, door and window posts of houses ; for gun-carriages ; the 
body of carts, and above all, for railway sleepers, the yearly eonsimiption of 
which reaches some lakhs of cubic feet. It is used, or used to be used, in the hills 
of Northern Bengal, where it is found perhaps of the largest size now available, 
for making canoes. Owhig to its not being floatable, difficulty is experienced 
in those sal forests which are in the hills, in getting the timber out of the forest 
in log. ^ The difficulty is, however, partially overcome by floating logs either with 
the assistance of boats or with floats of bamboos or light woods, such as semul 
(nonihaoc.m€tiai>uricuw )''^ (Gamble, Z.c. 80). [Cf. Garcia de Orta, 156B, Coll., 
xxvii. ; a,lso in Ball, Proo. Roy. Ir. Acad., 3rd ser., 1889-91, i., 412 ; Church, 
Pood-Orains of Ind., 1886, 175-6; Pharmacog. Ind., i., 195-6; For. Working Plans 
for Bengal, U. Prov., Gent. Prov., Assam, etc. (numerous papers) ; For, Admin. 
Repts. Bengal, U. Prov., etc. ; Ind. For., 1889, xv., 51-5 ; Most Suitable Treatment 
for Sal, 1898, xxiv., 445-54 ; Eardley-Wilmot, Notes on Sal For., 1899, xxv., 
app., 1-16 ; Improv, Fellings in Sal For., 1899, xxv., app., 1-17 ; Proport. 
Fellings in Sal For., 1904, xxx., 393-7, 441-50; Charmer, Treatm. of Sal For. 
■under Selection Syst., 1905, xxxL, 328-34; Coventry, Sal For. Dehra Dun, 1905, 
xxxL, 147-53; The Bower Manuscript (H.oemle, traxml.), 1893-7, 106, 189; Nevill, 
Dist. Oaz. U. Prov., 1903, v., 19-20, etc. ; 1905, xlii., 9-16 ; Allen. Gaz. Qoalpara, 
Assam, 1905, iii., 78-83.] 

SIDA CARPINIFOLIA, Xiww. ; 11. Br. Ind., i., 323 ; Wight, 
Icon. Ind. Or., t. 95. The Hornbeam-leaved Sida, haridra, kareta, pila- 
hereld, hon methi, isbadi, bald, jangli-metki, tupkaria, tukati, vatta-tirippi, 
pata, etc. A perennial nnder-shrnb distributed throughout the hotter 
parts of India. 

S. Phomtoifolia, Linn. ; Cooke, FI. Pres. Bomb., i., 93 ; Duthie, FI. 
Upper Gang. Plain, i., 81 ; Brain, Beng. Plants, 1903, i., 259. The smt’ 
herela, lal-berela, pitbala, bdla, jangli-meihi, athi-balla chettu, atibdld, .etc., 
and though more variable and perhaps less abundant, is also distributed 
throughout the tropical regions of India ; Malvace.®. 

The above, as also most other species, are very largely used by the Natives 
of India, being regarded as diaphoretic, diuretic, and demulcent, especially the 
root barks. The chief interest in them, however, centres in their beautiful bast 
fibres. Roxburgh, in 1832, wrote {FI. Ind., iii., 177) of the latter species that 
the hark yields “ abundance of very delicate flaxy fibre, and I think might be 
advantageously employed for many purposes.” Royle {Fibrous PL, 262), in 
1855, republished that statement and added the opinion of Captain Thomson, 
who thought that from its “ length, its similarity to silk, and its gi'eat strength, 
that it would fetch a Mgh price in England. The line (only half an inch in cir- 
cumference) sustained, after exposure to wet and sun for ten days, 400 lb.” 

In the Journal of the Agri. -Horticultural Society of India (1881, vi., n.s,, 224-8) 
particulars are given of a consignment of the “ burriala ” fibre submitted by the 
Raja of Balihar in the district of Rajshahi. Upon that sample, Mr. Cogswell 
submitted a report, in which he complained of insufficient steeping and the 
presence of injm’ious “ croppy ends.” A later sample had been over-steeped 
and become “fozie.” W. Stalkartt asked if it could be produced as cheap or 
nearly as cheap as jute ? At the Colonial and Indian Exhibition, London, in 
J 886, a fair sample was shown by me to the fibre experts, who admired it greatly. 
The silvery colom was regarded as of importance in rendering it suitable for pur- 
'poses to which jute could not be applied. Accordingly it was placed as superior 
to jute and the ultimate fibres were found to be much finer, thus rendering the 
fibre suitable for some of the purposes to which linen is put. In the Journal 
■of the Agri.-Horticultural Society of India, 1890, viii., n.s., 124, Blochynden 
says : “ A small plot of land was devoted to SMa rhonnhipuia, and the yield 
.per acre found to work out to 5 maunds 19 seers cleaned fibre. It was stated 
cfchat the plant did not grow well but was branchy, hence it was difficult to extract 
ithe fibre and the machine used could not deal with it properly.” It was then 
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added (upon whSt authority is not shown) that “ the retting process is not 
suitable for it.” The ultimate fibres were found to be 1-5-2 mm. in length, 
and to be similar to jute in their reactions. It was, however, softer and 
more uniform. Chemically it showed a high percentage of cellulose (83-0 as- 
compared with jute 75-0)' [Of. Gross, Sevan, King and Watt, Indian Fibres, 
1887, 41-2 ; Watt, 8el. Rec. Govt. Ind., 1888, 277-82.] The most recent opinion 
is that given by IMr. Robert S. Finlow (Pusa, July 25, 1907) in a report on experi- 
ments: “ Sida is undoubtedly a fibre of very high class ; it is far superior to 
jute ; indeed it probably ranks nearer to flax and rhea. It is a common plant 
all over India, but it grows especially well in the moist climate of Assam. I have- 
sown plots at Rajshahi tliis year, which are doing well ” (Bept. Agri. Dept. E. 
Beng. and Assam, 1906-7, app. ii.). Samples were sent to the Imperial Institute, 
and valuations rangmg from £12 to £18" a ton were obtained {hnp. Inst. Tech. 
Repts., 1903, 59). The opinion given by Just Brothers of Bielefeld seems the 
I'ational one, namely that imtil a consignment of 400 lb. to 600 lb. of the fibre has- 
been spun and woven, no definite conclusion can be arrived at. 

SILK. — In perhaps no other country of the world does the necessity 
exist so pressingly as in India to treat the subject of silk and the silk 
industries under two distinct sections, viz. Bombycid.®, the Domesticated 
or Mulberry-feeding Silkworms ; and Saturniida:, the Wild or Non- 
Mulberry-feeding worms. 

/. THE MULBERRY OR DOMESTICATED SILKWORMS. 

The terms mulberry and non-mulberry-feeding are more accurate than 
domesticated and wild, since certain of the so-called wild insects have- 
existed for centuries, both in India and China, under what must be charac- 
terised as a degree of domestication ; but, on the other hand, all the silk- 
worms that live on the mulberry are not necessarily domesticated. “ Wild 
.silk” denotes, as a rule, the product of non-mulberry-feeding insects. 

I. Bombyx (Sericaria) mopi, Linn. ; Hampson, Fa. Br. Ind. 
(Moths), i., 32-3 : Andrew Lihavius, Singularia, 1599, i., 426-51 ; Oving- 
ton, Voij. to Suratt, 1696, 599-606 ; Hoyle, Prod. Res. Ind., 1840, 3, 67, 
115-39 ; Yates, Text. Antiq., 1843, 160-249 ; Hutton, Silh of India, 
Journ. Agri.-Hort. Soc. Ind., n.s., 1869, i., 331-64; 1871, hi., 125-42; 
Geoghegan, Acc. of Silk in India, 1880, 1-34 ; Wardie, Handbook Wild 
Silks in India, 1881, 3 ; Louis, Sericult. in Bengal, 1882, 1-33 ; Liotard, 
Memo, on Silk in India, 1883, 18-24, 79 ; Atkinson, Gaz. N.-W. Him., 
1884, ii., 188-200 ; Conference on Silk (held in India to meet Sir Thomas 
Wardie), Jan. 1886 ; Liotard, Causes of Beeline of Silk Indust., 1886 ; 
Finucane, Note on some Questions connected with Silk Prod, and Trade in 
Beng., 1887 ; Mukerji, Genesis of the Silkworm, 1889 Ind. For., 1880, v., 
202-21 ; Fisher, Bx'per. in Silkworm Rearing at Berham-'pur, in Ind. For., 
1889, XV., 125-34, 165-73 ; 1898, xxiv., 327-33 ; Cote,s, Ind, Mus. Notes, i., 
129-56, t. viii., b ; Hein, Indust, of Japan, 1889, 185-211 ; Rept. of Silk 
Comm., Journ. Agri.-Hort. Soc. Jwd., 1891, ix., 83-99 (also many subsequent 
papers and reports) ; Rept. Dept. Land Rev. and Agri. Beng., 1892-3, app. A : 
Hogdsou, Silk Comm. Rept. on Seri. Bxper. at Alipur, 1891-2; Seri. Exper. 
Rept. Dept. Land Rev. and Agri. Beng., 1895-6, app. ; Monog. Silk Fabrics: 
in U. Prov. of Agra and Oudh, 1900, 1-4 ; Mukerji, Handbook of Sericult., 
21-40, 162-70 ; also Monog. Silk Fabrics of Beng., 1903, 1-21 ; Cordemoy, 
Le Prod. Colon. dlOrig, Anim., 1903, 74-108 ; Silk Indust, of Burma, 
The Empress, .Aug. 1904 ; L’Axbousset, Silh and the Silk-worm, (Miss E. 
Wardie, translT), 1905; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl.), 1907, 144-7, 
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Habitat and Bomestieation. — The mulberry silkworm seems to be 
indigenous to the warm temperate regions of Northern China, and perhaps 
also of the adjacent countries. It was, for example, found by me in 
Manipur (during the Burma-Manipur Boundary Commission of 1882-3), 
under conditions that perhaps justify the suspicion that it may be indi- Indigenous, 
genous, as well as long domesticated, in that little frontier State, if not of Manipur, 
some parts of Bengal as well. But if it be not a native of certain warm 
temperate tracts of India proper, it occurs immediately beyond the Hima- 
laya, more especially toward the eastern extremity, and at a very early 
period was successfully acclimatised on the extreme west in a tract of Early 
country just beyond the Kashmir frontier known as Khotan. Aceitmatiaed. 

History. — ^In Buddhist Burma, where the objection, to taldng life prevails so Burma, 
strongly, a formidable barrier opposed any great extension of the industry, even 
although the Buxmans for centuries past have been very partial to silk garments. 

Moreover, the silkworm exists on the hills of Burma and a distinctive race has 
for long been there reared — a fact that points to a considerable antiquity for the 
crafts of domestication of the worm, the reeling of the cocoons, and the weaving 
of silk. Moreover, a special tribe of people are identified with silk — the Yabein. 

Turning now to China, it is customary to read of the silkworm having been china 
reared from a vast antiquity (2,000 to 3,000 b.c., of. Du Halde, Hist. Ohina, 1736, 
ii., 366-6), and of the secret of its value having been carefully guarded until well 
into the Cliristian era, when a princess, who married the Chief of Khotan, suc- 
ceeded, at the risk of her life, in carrying off to the coimtry of her adoption, seed cajrjeti to 
of both the mulberry plant and the silkworm. This is reported to have taken Kiiotan, ^ 
place in 419 A.D., and in this way originated the silk industry and trade of Central 
Asia. A century and a half later, from Khotan a knowledge in silk was diffused 
to Persia on the one side and Greece and Rome on the other. The silk production Persia, 
of Central Asia became, m fact, the envy of Europe, and led to the formation of po Europe, 
the silk-roads which were designed to facilitate the traffic in silk toward Rome. 

Procopius (He Bello QotMco, iv., 17, in Yates, Text. Antiq., 1843, 231) tells the 
story of the monks of Serind (according to Yates — Khotan) having successfully silk-roads. 
carried the eggs of the silkworm to Constantinople (630 a.d.) at the invitation of 
the Emperor Justinian. This was desired so that the Romans might be able to 
produce the raw silk themselves instead of having to purchase it from their 
enemies, the Persians. A slightly different version of this story is told by Sir 
Thomas Herbert (Travels, etc., 1677, 183-4), viz., “ Prom the Seres or Regio Serica Regio seHca. 
(part of Scythia towards Industan) this worm first came into Persia, not long 
before Alexander’s time: but until the Emperour Justinian’s time it was not Emperor 
known in Europe ; the first being presented by the Persians unto the Emperour Justiniaii. 
at Byzantium as a rarity.” A curiously interesting confirmation of the tradition 
of the introduction of silk into Khotan has recently been brought to light by Stein stein’s 
(Ancient Khotan, 1907, 259-60) in the form of a painted wooden tablet found in 
the sand-buried ruins of Dandan-Uiliq, which Stein interprets as depicting the 
story of the Princess who carried oH from Cliina the silkworm eggs. There 
seems every reason for concurring that the tablet dates from the closing decades 
of the eighth century. One attendant is pointing to the headdress in which the 
eggs w'ere secreted, and also to the basket of cocoons obtained therefrom, while a 
second is shown working at a silk-loom. The strongly Persiaaa, in place of 
the Chinese, expressions of the faces is perhaps due to the stronger Iranian than 
Chinese influence at Khotan during that period, perhaps to some extent a direct 
consequence of the trade that had been by then established in silk. In Japan Japan, 
the domestication of the silkworm is perhaps very nearly as ancient as in China. 

In India the mulberry worm has been systematically reared for many India, 
centmies, though it seems probable there have been two independent sources 
of the Imowlodge and stock possessed by India, viz. (a) Northern India, very Xorthem Source, 
possibly from Central Asia (KKotan) and Persia; and (6) Assam and Bengal, 
possibly from across the Chinese frontier, in all likelihood via the little State of 
Manipur. But it is curious and partly suggestive of the date of introduction 
into Northern India, at all events, that in the Periplus it should be stated that 
the silk came down the Indus (from beyond Bactria) and was conveyed to the 
great emporimn Barygaza (the modern Broach), while no mention is made of 
locally produced silli:. This is apparently, moreover, the first mention of the great 
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West India. silk mamafacturiag industry of West India — an industry that subsequently drew 

upon Bengal for its supplies of raw silk. It would also seem highly probable that 
all the early references to siUc by the Sanslccit authors denote one or other of the 
non-domesticated worms, not the true silkworm of modern commerce. 

Eaces of Plant Briefly, then, it may be said that the domesticated silkworm has been carried 

and Insect. to all the countries of the globe where it has been found possible to grow the 
mulberry plant. But just as there are several distinct species, and under 
these many very different races of mulberry, so there are numerous forms 
of the silkworm. Some of these are confined within narrow limits, both as to 
locality and food-plant, others are less restricted and have adapted them- 
selves to a wider range of climatic conditions and food-plants. The Roman 
attempt at rearing the silkworm does not, however, seem to have made much 
g 3 j,onij progress, for the domesticated insect of modern commerce is commonly believed 

Introduction, to have been conveyed to Europe somewhere about the 13th century, and has 
to Europe. since been widely diffused. There were, however, repeated efforts at aeclimatisa- 
jtuly. tion. Eor example, the worm was conveyed to Italy by Eling Roger II. of 

Sicily, who brought it from Greece along mth Greek silkworm rearers, whom lie 
compelled to settle in Palermo. So again, it was in 1440 carried from Naples to 
Pranec. Prance. It is now met mth in Italy (Lombardy), France (Central and South), 

Spain, Sweden, Russia, Turkey, Algeria, Egypt, Syria, Armenia, Central Asia, 
Persia, Afghanistan, Kashmir, India, America and Australia, in addition to 
Bui’ina, Siam, China, Japan, Corea, etc. It everywhere thrives best and gives 
Terupemte hnest silk where the climate is temperate and its food-plant one or other of 

CUmate". the races of Moms nUta. Under .skilled treatment, both of the food-plant and of 

the insect itself, immense improvements have been effected in Europe, also in 
Japan, so that it is commonly said both China and India have fallen below the 
modern level of quality. 

Names. manifesting a common origin, the recurrence of the Tartar name ser 

and the Corean sir in many languages may be mentioned. Thus the Chinese 
tsau (cocoon), tsi (silkworm), and the Burmese tsa ; also the ser in Greek,; 
sericum, Latin ; seiden, German ; soie, French ; sheolh, Russian ; seole, Anglo- 
Saxon ; silkc, Icelandic ; and silh, English. On the other hand, there seems 
little or no connection with these words and the names for the silkworm and 
silk in both ancient and modern India, The synonym urna (generally trans- 
lated silk) occurs in the Big Veda, but there is nothing to estaWish belief that 
it denoted mulberry silk. Another Sanskrit synonym, paifa, gave origin 
doubtless to the modem Assamese and Bengali pat and the Tamil, paitu, for 
mulberry silk. In fact, pat occurs here and there throughout India and even in 
Kashinir, and uniformly denotes silk. So also the Sanskrit pundarika (silk- 
worm) lives in the caste name of the silkworm rearers, the pundari^kakshas or 
pundaa. The very common Indian name resham (silk) is derived from the Persian 
ahresham, and is thus closely connected with the Hebrew meshi and demeshek, 
as also the Arabic dimakso and hits. 

Life- Life-Mstory.— r-Wliile the forms made specific by Hutton have by 

Mstoi-y. modern authors had to be reduced to races under the species liom byx 
'ijiwri, the forms in question denote important industrial assemblages, 
which it is essential should be here briefly indicated. 

It may be as well to sketch very briefly the life-history of the silkworm 
itself. Needless to say it exists first as an egg, then as a worm (or cater- 
pillar), which later on spins a cocoon within which the chrysalis stage is 
spent, and lastly from the cocoon in due course emerges the winged moth, 
which, after coupling, lays eggs and dies, thus originating once during its 
lifetime the cycle above briefly indicated. The four stages (egg, caterpillar, 
Generaiions. clirysalis and moth) thus constitute one generation, and insects that take a 
year to pass through these stages are called univoltine. Occasionally special 
breeds are met with that are hivoltine, that is to say, a first batch of the 
eggs germinate_ almost immediately after being laid, thus allowing time 
for two generations in the year. The hivoltine insect of China was perhaps 
first introduced into Europe by the Genoese, but trivoliine insects occur in 
Tuscany, and even forms are met with in many countries. 
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In India a still more complex condition prevails, where the heat of Bengal 
and Assain causes the insects to become miiltivoltine. The boropolo 
(harapalu) insect {Bomhyx textor) is univoltine, hut the desi (i>. for- 
tunatus), the madmsi {H. ci‘€e#ji), the chotapat {JB. sinensis), and 
the nyapaw {B. arracanensis) all pass through a succession of genera- 
tions in the course of the year, which sometimes amounts to as many as 
eight in number. 

The crop of silk produced hy a generation of worms is called a hand, sands. 

In Bengal the ordinary crops or bands are known as the November hand, 
the March band, and the July hand, but there is occasionally a fourth band 
attempted after the close of the July one, by such rearers as have sufficient 
leaf. 

Aristotle gives an interesting account of the silkworm, but he was not aceu- Eayly 
rately acquainted with the four stages in its life. He does not say that it was Records 
reared in captivity hut simply that Pamphile, daughter of Plates, was reported 
to have been the first to weave silk at Cos. Aristotle describes the spine or horn Aristotle, 
at the anal extremity of the worm, a fact that proves fairly conclusively, however, 
that it was the same species as the mulberry-feeding insect of to-day. But St. Basil st. Basil. 

(370 A.D.), a native of Asia Minor, gives full particulars of the stages and muta- 
tions of the silkworm, and he was the first to mention the popular suggestion of the 
parallelism of the escape of the moth from the chrysalis with the resurrection 
after death. Pausanias (in the 2nd century), also a native of Asia IVIinor, fur- Pausanias. 
nished particulars of the rearing-houses used in smnmer and those employed in 
winter by the silk-growers. Thus, when we first make acquaintance with the life- 
history of the silkworm, it had probably been by then as fully domesticated as 
it is to-day. 

The first scientific writer who can be traced is Andrew Libavius, who bred Scientific Writer, 
silkworms at Rothenburg and published his observations in 1699. He lays 
stress on the horn-like tail as the most distinctive character of the domesticated 
mulberry worm. But to the student of Indian sericultme a much mors interest- 
ing publication appeared nearly a century later. In 1689 the Rev, J. Ovington 
wrote his Voyage to Suratt, in the Appendix to which there is given Observations First Indian 
concerning the Nature of the Silktvorrm {Bee -pp. ion, 1020). This was apparently Xooount, 
framed as an account of the silk of India generally and not of Surat alone, but it 
deals exclusively with the mulberry worm. It leaves the suspicion, therefore, 
that it may have had special reference to an attempted Surat industry of rearing 
silkworms, fully two centuries ago. He gives the utmost details as to the seasons 
of each band, then concludes — “ This is the Nature of the Silk-worms in the Indies 
where the Heat of the Sun renders them much more fruitful than with us ; for 
in India the Worms breed and spin their Silk six times in the Year, and in England 
only once.” “ There likewise they are sooner brought to perfection, and begin to 
work sooner, viz,, 28 days after they are hatcht, but in England not until the 40th. 

Where also they are by a third part more tedious in breaking out of their Houses 

from the first day of their Spinning than they are in the East, which is there done 

in ten days, but here only in fifteen.” Herbert (Travels, eta., 1677, 183-4) gives 

a highly instructive account of the domestication of the silkworm in Persia. It Persian Eeoord. 

was a univoltine insect fed on white mulberry, and he says, “ In most Villages 

and Cottages we saw sheds filled with laborious People minding their enricliing 

Silkworms.” 

Races ot Insects. — ^The following may be given as the chief races : — 

(a)— B. mori proper, the European Silkworm. European 

It is customary by writers on the Indian silk production and trade to class all "Wovixi. 
the races of the European worm as one, perhaps because under the Indian con- 
ditions the differences that exist become immaterial. Mukerji gives many in- 
teresting details regarding the directions under which the rearing of certain 
grades of the European worm become possible in the plaius. The eggs require 
to hibernate under considerably lower temperatures than those for the barapalu Low 
(below) — viz. 30’ to 40° P. But there are certain disadvantages, such as the fact Temperature, 
that these worms usually die of -flacherie if reared from April to August, They 
do not as a rule make good cocoons if fed on the ordinary shrub-mulberry of 
Bengal. They require to be fed on leaves gathered from trees. Where large Tree Cultiration. 
mulberry trees are available it may be profitable to rear European cocoons. In 
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fact the opposite condition also prevails, namely thxe cJihotapalu (presently to 
be described) do not make good cocoons if fed on leaves from tree mulberries. 
The reader desirous of full particulars of the methods to be pursued in rearing 
European silkworms in Bengal should consult Mukerji’s work {l.c. 162-70). 
Ka^mir. In Kaslimir, largely through the great personal interest taken in the subject 

by Sir Walter Lawrence and Sir Thomas Wardle, much progress has been made in 
acclimatising the European silkworm (see p. 1016), [Of. Note on SericuU. in 
Kashmir, Baluchistan and Quem, in Agri. Journ. Jnd., 1907, ii., pt. iii,, 286-7.] 
More recently similar efforts have been made in Assam (p. 1015), in Baluchistan 
(pp. 1016-7), and in Mysore (p. 1018). 

P.E.P., (/3)— Bombyx arraeanensis, Hutton, Trans. Bntom. 8oo., 1864, ii., 313 ; also 

vi., pt. iii., Journ. Agri.-Hort. Soc. Ind., 1871, iii., 125 ; Rondot, NArt de la Soie, 1887, 

7-10. ii., 483 ; Geoghegan, Silk in Ind., 1880, 133-8 ; Liotard, Memo. Silk in Ind., 

Burman 1883, 59 ; Manuel, Journ. Agri.-Hort. Soo. Ind., 1886, vii., 291-307 ; Cotes, 

Sillc. Ind. Mus. Notes, i., pt. iii., 152 ; Allan, Agri. Ledg., 1896, No. 26 ; Cooke, Silk 

Indust. in Yamethin, Agri. Ledg., 1897, No. 1 1 ; Handiman, Monog. Silk in Burma, 
1901, 26-30 ; Quajat, Dei Bozzoli, 1904, 115. The nyapaw of the Burmans. This 
is a multivoltine silkworm. Apparently the earliest notice of it occurs in a letter 
from Major Bogle and referred to by Fytche, Assistant Commissioner, Arakau 
{Journ. Agri.-Hort. Soc. Ind., 1850, vii., 281-5). The best deserijption of it, 
however, is that written by Mr. R. A. Manuel. It lives on the mulberry and the 
Stages, following are its stages — in the egg, 8 days ; in the worm, 16-23 days ; in the 

cocoon, 8-10 days; and in the state of moth, 2-3 days. Its cultivation in 
3<ro Eearing- Burma, he further says, is careless, slovenly and dirty. No separate rearing- 
houses. house is provided and the trays are never changed, the excreta never removed, nor 

the refuse food cleared out. It is no wonder, therefore, that the mortality is very 
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liigh. The manipulation of the silk and the manufacture of the resulting fibre 
are alike indifferent, so that the industries coimected with this special worm can 
hardly be regarded as more than of very local interest. The districts chiefly 
concerned are Tharawaddi, Prome, Thayetmyo and Toungoo. Breeding is 
confined to the higher tracts of the Pegu and Arakan Yomas. • Still, the existence 
of a special breed of b . tnori may either point to a great antiquity or denote the 
comparatively recent domestication of a peculiarly Burmese insect which with 
more careful inquiry may be found to exist even to-day in a wild or feral state, 
much as in the neighbouring State of Manipur. 

(7)— B. craesi, Hutton, Trans. Entom. Soo., 1864, ii., 312 ; Cotes, Ind. Mus. 
Notes, i., pt. iii., 151 ; Quajat, l.c. 113. This is the nistri or nistari or 
madraai, a multivoltine insect reared chiefly in the March and rains bonds of 
Bengal and Assam, where it is second in importance to the desi variety. It 
produces a succession of crops throughout the year, most of which are only reared 
for seed. But unlike the desi, however, it tlirives best in the hot weather. 
Cotes {Journ. Agri.-Hort. Soc. Ind., 1891, ix., 166) says the only real distinction 
between desi and madrasi m that while the former thrives best in the cold weather, 
the latter prefers the hot season. The cocoons are generally yellow, at least 
externally, and are somewhat larger than those of the desi, but the fibre has less 
elasticity and brilliancy. The moth is milky white in colour and the caterpillar 
has two black spots on each segment. Bleohyndon {Journ. Agri.-Hort. Soo. Ind., 
ix., 166) suggests that the name nistri is due to these spots, the comparison being 
to the goddess Kali, an alternative name for whom is Nistari. BLutton says that 
it goes tlirough all its changes from egg to cocoon in twenty-five days but in cold 
weather it takes thirty-five days. 

Perhaps the earliest account is that given in the Minutes of the Bengal Board 
of Trade in 1819 {cf. Deports, etc., of Cotton, Silk, and Indigo (pub. E.I.C.), 1836, 
app., 48-51). It is there stated that there are several distinct forms of the nistri 
worm, such as the “ madrassi, soonamooky, and the cramee.” As to the origin 
of these insects, it is stated that the “ Board are not able to speak with the degree 
of precision it were to be wished.” They are peculiar to Commereolly district, 
except the madrasi, which is also found in Bauleah, Soonamooky and Maida. 
The Resident at Commereolly was of opinion that the finest stock of nistri was 
that of Soonamooky. The madrasi are inferior but next to these. They all 
produce a silk of a greenish hue much inferior to that of the desi, but are much 
sought after as they yield a large amount of silk. It is a hardy insect, requiring 
little care and not at aU choice in its foodl 

The Resident at MaJda wrote in the same papers that the madrasi silkworm 
is distinguished from the desi by a black mark under the throat. He then adds, 
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“ Its great comparative defect is that it eaimot be kept in store (in these aiirunffs 
at least) longer than a few days without total destruction, whereas the desi may 
be kept in welLaired cocooneries even twelve months without material injury.” 
Speed <Soc. Ind. Trans., 1839, iii., 21) speaks of this as tlci& madrasi 

or China pulu, from which it may be assumed as possible that n. fiiueusis or sina 
(China) insect may be but a degenerate state of the madrasi, the two names sina 
and madrasi having in Bengal come to be accepted as synonymous. That may 
or may not be the ease, biit it cannot be too strongly urged that the early writers 
recogmsed several distinct forms of nistri, of which the madrasi was one and by no 
means the best. 

(S)— B. fortunatus, //wffow, Tram. Bntom. Soc., 1864, 312; Wardle. Wild 
Silks of India, 1881, 3; Rondot, L'Art de la Soie, 1885, i., 312; Cotes, Bid. 
Mus. Notes, 1889, i., pt. iii,, 150-1, t. viii., e; Quajat, Dei Bozzoli, 1904, 114. 
The desi, choto polo, palu or pat insect — ^the November or cold-weather hand. 

As the name implies, this is viewed by the people of Bengal as an indigenous 
insect, though it is probable that it is in reality only so much anterior in its 
acclimatisation as to be viewed as relatively indigenousL Perhaps the first definite 
account of this insect occurs in the volume of official papers (E.I.C., l.c. 40-7). 
It is there stated to be produced throughout the year but to vary in estimation 
and value, according to the season of production and the nutritious nature of 
the mulberry-leaf upon which fed. “ Hence, the worm of the cold-weather or 
November hand, and that of the dry-weather or March and April bands, is superior 
from the more favourable state of the weather.” Speed {Agri.-Hort. Soc. Ind. 
Trans., iii., 20) speaks of tliis silkworm as of a small size but as yielding cocoons 
five tunes a year at periods of from 40 to 1 10 days. Hutton points out that the 
longer period occui’s in the November hand, hence its superiority. The official 
papers (E.I.C., l.o. 41) speak of the “ Commercolly ” chassars formerly raising no 
cocoons except the desi until the year 1790, when two sorts of nistri were intro- 
duced by Mr. B. Becher. It is, however, observed that the desi is the be.st of all 
the silkworms. The broods are October, November, March, April and June or 
July, The first is the best in point of quality, but the second the most productive. 
The Resident at “ Cossimbuzar ” (E.I.C., l.c. 42) describes the November hand of 
desi silk as the largest in the year, but he adds that in his opinion the annual worm 
is as far superior to the desi as the latter is to the mixed breed of desi and China 
insect. He then remarks that in Cossimbuzar the April hand is mostly the China 
insect. Similar reports are given from “ Hurripaul, Jimgypore, Malda, Radna- 
gore, Soonamooky an d Bauleah,’ ’ thiis showing the wide distribution of this insect 
at the beginning of the last century. Of Hmripaul, it was stated in 1819 that the 
desi had only just been introduced. In Soonamooky, on the other hand, the 
yield of silk from this insect in 1813 was 1,040 maunds of silk, and the Resident in 
Malda speaks of the produce from this particular insect having been in 1811, 
2,708 maimds. He then adds that the cocoons produced in Bauleah and the 
vicinity in the November hand alone, if a favoiuable one, are about 60,000 maunds. 

Cleghorn recommended that in breeding the desi worm, it was imperative to 
select dusky moths. This observation regarding the dark-coloured insects and 
worms wilTbe found to have a peculiar bearing on Hutton’s opinion regarding 
the original form of B. mori , more especially when it is added that Mukerji, 
while experimenting with certain cocoons furnished by Cleghorn, arrived at 
the opinion that they “ were a cross between the country breeds and b. mot-i 
of Europe.” The domesticated and wild insects seen by me in Manipur would 
appear to belong to the desi race, a fact of no small importance in support of 
the belief that it is there indigenous (see below, p. 1015). {Of. Allen, Monog. 
Silk Cloths of Assam, lSm.1 

(e) — B. sinensis, Hutton, Trans. Bntom Soc., 1864, ii., 313 ; Cotes, Ind. Mus. 
Notes, 156. This is the sina (China) or chota pdt insect of the Indian seri- 
culturists. It is a small multivoltine silkworm, which produces cocoons inferior 
to both the desi and the madrasi. In Bengal its cultivation has been almost 
abandoned, though it would appear to be grown successfully on the hills and 
seems to be the cloief multivoltine insect of the plains of Assam. Hutton, spealdng 
of Mussourie, says it was in his hands very prolific and yielded crop after crop up 
to the middle of December. The cocoons vary in colour from being white, yellow 
or greenish coloured. Unlike the other Indian races, which hatch slowly dm'ing 
the morning (from 6 to 12 o’clock), the sina worms come forth all in a batch, 
hatching day and night till all are out of the eggs. In the volume of official 
papers {Board of Trade, Bengal, 1819) there are several passages that deal with 
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this inseot ; the rSports are unfavourable, and speak of the breed having de- 
generated in Bengal. Of Cossimbuzar, for example, it was observed that there had 
been a great intermixing of deai coeoons with the China stock. The latter pre- 
dominates in the April hand, the distinctive mark being the length and thinness 
of the cocoon. This is considered by the rearers as the most inferior kind 
and “ is nearly exploded as a distinct species.” 

( t) — B. textor, Hutton, Tram. Entom. Soe., 1864, ii., 313 ; Wardle, Wild 
Silks in India, 1881, 2 ; Louis, A Few Words on Sericult. in Bengal, ^ 1880, 20; 
Rondot, L'Art de la Soie, 1885, i., 320; Quajat, Dei Bozzoli, 1904, iii. ; Cotes, 
Ind. Mua. Notes. 1889-91, i., 154 : Mukerji, Handbook of Sericult., 1899, 165-62. 
The horo •polo or harapalu — ^Large Pat — the annual silkworm of Bengal. Speed 
{Agri.~Hori. Soc. Ind. Trans., 1839, iii., 19-20) fixed the date of the introduction 
of this insect into India, viz. 120 years before the date of his paper, etc. He further 
says that it came from Italy. There is no confirmation of these views in any of 
the records I have been able to consult. 

Cotes speaks of this as an annual mulberry silkworm, larger than either the 
desi or the madrasi. In the official papers issued 1819, it is stated that in the 
district of Cossimbuzar this insect predominated in the March band ; moreover it 
was added that in the Cossimbuzar factory that band was second in quantity but 
first in cjuality of all the bands in the year- Of Bauleah it was remarked in 1817 
that not a cocoon of this description was produced. On the other hand, the 
Resident at Hurripaul spoke of it as the most valuable and as yielding the best 
silk in the March band. Of Jungypore, it was stated that notwithstanding every 
exertion, the production of this cocoon had become exceedingly precarious and 
micertain. Radnagore reported that in a good season this insect was very 
abundant and profitable and produced in the proportion of at least two to one of 
the other species. The Resident of Soonamooky observed that the eggs are 
brought out for hatching about the end of January and in 40 to 45 days the 
cocoons arc complete. This insect, he added, is, however, most difficult to rear 
and is much more delicate than the others. But the silk is of fine fibre and strong, 
and ought to be very mellow to the feel and of clear yellow colour with some 
white. The yield is about 103,600 khaum, which ought to yield about one hundred 
and fifty factory maunds of silk. 

It is at present occasionally reared in Assam and Bengal, b\it owing to the fact 
that' it produces but one crop of cocoons in the year and that its eggs do not 
batch simultaneously, its cultivation has now been almost abandoned. To-day 
Mukerji deplores the decline in production that has taken place. “ The Bara- 
palu is reared,” he says, “ by very few people. There are two reasons for neglect- 
ing such a superior class of cocoons : — (1) The eggs of the Ohhotapalu, the Nistri- 
palu, or the Checna/palu take only eight to ten days to hatch, but the eggs of the 
Barapalu hatch after ten months ; (2) Barapalus go on hatching for seven or eight 
days or still longer, while the eggs of the other varieties of Bengal silkworms 
liatch completely in two or three days, when once the hatching does commence,” 
Mukerji makes the practical suggestion that if arrangements could be made for 
hatching harapalu eggs in certain central establishments and distributing hatched 
worms to villages instead of eggs, the rearing of barapalu could be made to assume 
some importance. Mukerji {l.c, 169) gives many useful particulars regarding 
the methods of storing and hatching the eggs, and shows that by subjecting them 
to a fairly low temperature for a fortnight, followed by a similar period of warm 
temperature, the eggs may be caused to hatch at any time desired, thus producing 
pseudo-broods as leaf may be obtainable. Naturally, they hatch in January 
and the cocoons are obtained in February, and from them four pseudo-broods may 
be taken, viz. a second brood in March, a third in September, and a fourth in 
October. Rondot writes that this variety spins a white cocoon smaller than that 
of js. luovi and differing from it both in form and structure, being generally 
pointed at both ends, a little soft, the silk not closely wound and containing 
comparatively little gum. 

MULBBRRY’PLANT CULTIVATION. Morus, pp. 784-5). In tlie 
temperate tracts of India various forms of alba, Linn, (tlie mulberry 

of tbe European silk-producing countries), are grown specially as food for 
the silkworm. This is the case in many parts of the plains of Northern 
India, Baluchistan, Afghanistan, Kashmir, and along the Himalaya at 
altitudes up to 11,000 feet* The other species even more largely grown 
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for the Indian ^silkworm is M. indlea, Linn,, of wliicli* there are many 
distinctive varieties or races. This is the most common mulberry of 
Bengal and Assam, as also of the Nilgrri hills. The plants are usuallv 
raised under what is called the bush system, the standard or tree system 
being hardly if ever seen in these localities. It is, in fact, only in Bengal 
that shrub mulberries are produced systematically and at a cost of Rs. 20 
to 25 per MgJia (one-third acre). There is but one advantage of this 
system, namely that the leaf produced is preferred by the chhotapalu in- 
sect. Mukerji strongly recommends that mulberry trees should also be 
grown within or around the plantation, and for that purpose he suggests 
M. aZba, var. fitrojtur^mrea. It is a fast-growing plant ; the leaves 
are large and thick and at the same time smooth, tender and succulent. 
M. serrata, Roxh. (the Tcarun or Icimu), M. Icevlgata, Wall (the 
himhu and tawpwesa), though wild, the former on the western and 
the latter on the eastern Himalaya and the mountains of Assam and 
Burma, are not to any material extent employed as food for the true 
silkworm. 

Buchanan-Hamilton {3tat. Acc. JDinaj., 210-3) gives particulars of 
the method of cultivation of the mulberry and the feeding of the worm 
that prevailed in Bengal during the closing decade of the 18th century. 
In the volume of official papers on the cultivation of mulberry, issued 
by the Bengal Board of Trade from 1813 down to 1836 (l.c. 63-113, 
130-163) will be found a special report by Roxburgh entitled Observations 
on the Indian Mulberry Tree, M. indica, Linn. {l.c. 69-71), and also a 
similar paper by Wallich [l.c. 130-3, in which he describes 31, indica^ 
3X, atropuvimrea, 31. leptostachya and 31. serrata. These re- 
ports give a full record of the early experiments at improving the Indian 
silk by the production of better food for the worms, and are exceedingly 
instructive and valuable. Mukerji {Handbook of Serimlt., 1899, 1-4 ; 
also Monog., l.c. 6-9) deals with present methods and opinions. “ All 
varieties of mulberry are not equally suited,” he says, “ for rearing every 
kind of silkworm. The mulberry tree which we usually see in gardens, 
which yields large-sized black-coloured and luscious fruits is 3X. niyra. 
The leaves of that tree are rather coarse and not quite suitable for rearing 
silkworms.” He then says that if the chliotapalu worm be reared on 
31. nU/ra, it readily takes the disease flaclierie, and the other forms of the 
insect, if reared on the black mulberry, yield a less proportion of silk and 
that of an inferior quality. Mukerji then adds that 31. nmltiemdis may 
be regarded as the best for rearing silkworms. He doubtless means the 
Chinese and Philippine plant described by Perrotet, and which Rafinesque 
discusses in detail. [Cf. American Manual of Mulberry^ Trees, 1839, 64-6 ; 
also FI. N. America, 1836, pt. iii., 48.] The attention of the Madras 
Government was drawn to this species of mulberry by Col. Sykes in 1839, 
and a supply was procured by Wight and grown in the Horticultural 
Society’s gardens, Madras, about 1840, and a little later was taken to 
Bangalore and the Nilgiri hills. The leaves are large and tender. They 
are thick but not coarse. The tree grows fast and attains a greater 
height than other varieties. The internodes are short and the yield 
of leaf accordingly high. It is doubtless one of the many varieties or 
races of 31. alba. As a curiosity it may be added that the American 
Osage orange {3Iacltira atTranUaca^ Nvtt.) has been introduced into 
India and found useful for rearing mulberry siUcworms of all lands. 
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But in tile earl/ stages of the life of the worm it may be fed on the 
tender young leaves of the 'pi'pal {Ficus reUgiosa). This fact is of 
considerable practical value when in spring the mulberry of Bengal is in a 


Diseases of 
Mulberi'y. 

Tukra. 

]>!^aicha. 


Fungal Disease. 


Introduced 
from Japan. 


backward state. 

Diseases of the Mulberry. — ^Mukerji (Z.c. 121-7) discusses the diseases 
to which the mulberry trees are liable. The most serious appears to be 
tukra. This is caused by a minute scale-insect [JDactylopius bromelim). 
When attacked by this disease the leaves become curled up and the tender 
shoots swollen. When eaten they are shortly after voided by the 
silkworms, and if consumed to any material extent cause fLachene or 
grasserie. Tukra accordingly does much harm to the silk industry from 
January to June, and the only cure is the application of kerosene emulsion. 
Another somewhat similar disease is Imown as naicha. This is also caused 
by a member of the Coccidjb, It would seem the case that bush mul- 
berries are much more liable to these diseases than tree mulberries. 
Mulrerji observes that all the silk districts are not equally afEected by 
tukra. In Murshidabad it prevails to such an extent that if it had not 
existed, there could have been obtained at least a third more leaf and 
therefore a third more cocoons. In Malda, Birbhum and Bogra very little 
damage is done by tukra — due possibly to greater intelligence in cultiva- 
tion. Tree mulberries once started require little attention and are much 
less affected by dry, hot weather or disease. 

Butler {Agri. Journ. Ind., ii., pt. i., 97-8) gives useful particulars 
regarding a fungal disease seen on the mulberries of Kashmir. The State 
plantations near Srinagar had been seriously attacked. The disease is 
found on old trees without causing appreciable damage, but does great harm 
to the young plants in the nurseries. It attacks the seedlings in their 
second and subsequent years, does not kill them outright, but they have 
to be cut back below the diseased parts, thus losing several years’ growth, 
even if they are not attacked again. The disease is caused by a parasitic 
fungus {Coryneum. mori) which invades the wood or the branches, 
and comes to the surface to form spores. Butler adds, after his detailed 
description of the fungus, that it has previously only been found in Japan, 
where it was first described in 1904. It is thus probable that it was intro- 
duced into India during one of the attempts made to apply Japanese 
methods in Indian sericulture. 


Rent of Rent of Mulberry Lai/K/s.— Some share in the decline of the Bengal 

Land. gpjj. industry has been attributed to the high and differential rents charged 

for mulberry land. Insufficiency of nourishment, due to dearness of 
mulberry-leaf, was, it has been said, one of the chief causes of the low 
■yield and low quality of the silk. But Mr. Einucane (in an official paper) 
^ternatiTo aigues that the land usually placed under mulberry is valued for growing 
sugar-cane, tobacco, potatoes, and that accordingly if mulberry cannot 
hold its own in popular favour against these and such like crops, it would 
be unwise and pernicious to “ prop it up by factitious encouragements.” 
He then continues, “ There can be no doubt that the rates of rent for high 
land on which mulbepy is grown are higher than for low rice land, which 
is of a different quality ; but the real question is — are the rates charged 
Spedai Rents, when mulberry is ^own, higher than the rates which would be charged 
for the same land a sown with sugar-cane or potatoes or other upland 
crops ? ” He then answers that question by showing that in some districts 
an illegal practice does prevail of charging special rates for mulberry 
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cultivation. But the position of affairs is summed up by ^he opinion that 
such special rents are not general, and that they have “not really had 
much effect in bringing about the depression in the silk industry in Bengal.” 

Diseases and Enemies of the Mulberry Silkworm. — From 1865 to 
1870 Pasteur devoted himself to the study of the diseases of the silkworm, 
and the remedial measures which he recommended have since been not 
only widely adopted in Europe but throughout the silk-rearing regions of 
the world. Even in India, thanks to the energy of the late Mr, N. G. 
Mukerji and his coadjutors, the selection of seed by the aid of the micro- 
scope has become an every-day practice of the ordinary cultivator, who 
may be said fully to recognise the value of specially selected seed in the 
curtailment of disease. A voluminous official correspondence exists in 
the Annual Ref arts of the Deft. Lard Rec. and Agri. and in the Proceedings 
of the Govt, of Bengal on the subject of the diseases of the silkworm, 
especially the papers for 1894 and 1895. 

The chief diseases are : — 

(а) Pebrine. — This is known in Bengal as Tcata, or, in an aggravated form, 

tali, and characterised by the presence of microscopic corpuscles of an oval 
shape foimd within the tissues of the worm, but also in the moth and egg. Though 
not always fatal, this disease damages the quality of the silk very greatly. Be- 
sides being contagious, it is also hereditary. The cure is to breed only from eggs 
laid by healthy females (established by a microscopic examination) and general 
sanitary precautions to prevent infection. This is the worst of all the diseases, 
and, according to Mukerji, it was unknown in India twenty-five years ago (Z.o. 
42, 53-4), The final conclusions and recommendations deserve to be most 
carefully considered and enforced. [Of. Fisher, Ind. For., xv,, 165-7 ; Arbousset, 
On (Sif/b and (Engl, transl.), 1905, 203-5.] 

(б) Placherie or Oatine. — ^This is known in Bengal as hala shira or ahalfa, and 
is characterised by the presence of “ chain ferment within the digestive tract 
of the worm and pupa.” The disease is contagious, and to a certain extent 
hereditary, in that the larvse of moths that show symptoms of flacherie have a 
predisposition to the disease. The remedy is as above, namely, for breeding 
purposes to reject all eggs obtained from moths found by microscopic examina- 
tion to manifest signs of the chain ferment. [O'/. Mukerji, l.c. 95-109 ; Fisher, 
l.o. 167-9; Arbousset, l.o. 206-11.] 

(c) Muscardine. — This is known in Bengal as chuna (or ohund-MU) — a name that 
indicates the resemblance to lime — and is caused by a fungus, which appears 
as a white efflorescence on the body of the worm some hours after it has died 
of the disease. It is contagious but not hereditary, and though the affectiop 
may be so slight as not to interfere with the spinning of the cocoon, the chrysalis 
almost invariably dies, and thus never emerges as a moth. The disease is spread 
by the spores produced on the efflorescence, so that the speedy removal of all 
dead worms is an efficient preventive to a dangerous outbreak. Next to pdtrino 
this does the most harm in Bengal. [O'/. Mukerji, i!.c. 74-87 ; Fisher, l.a. 167 ; 
Arbousset, Z.c. 196-202.] 

(d) Qrasserie. — This is the disease known in Bengal as raaa. It is of little 
importance, and is never hereditary. Following nvuacardine, it does, however, 
considerable damage to the worms in Bengal. In Europe it is not looked upon 
as serious, but in Bengal it becomes often epidemic. It invariably follows a 
heavy downpour of rain, if that succeeds to a long period of drought and high 
temperature, especially if the worms be then in their last stage of growth. Worms 
fed on mature leaf first, and tender leaf afterwards,^ are Hable to take grasserie. 
The means of checking the disease is the propagation of large mulberry-trees. 
Whenever there is a sudden shower of rain, leaves from trees, not shrubs, should 
be given. \Of. Mukerji, Z.c. 87-95 ; Fisher, l.o. 169—70; Arbousset, l.c. 192-4.] 

(e) The most serious pest is the Taohinid fly, rtryeoiyigu ho^nhyvi^ {Ind. 
Mua. Notes, i., 83-8). This parasite lays its eggs upon the body of the worm. 
Those eggs on hatcliing produce a grub that lives within the body of the worm 
and finally kills it. [Of. Mukerji, l.c. 112-21.] 

Influences of Climate. — It may be briefly said that in no essential feature are 
the mulberry worms of India different (a^ far as liability to disease is concerned) 
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from those of Europe, America or the Colonies. Perhaps the chief difference 
lies in the climate enfeebling the insect by causing it to produce too many 
broods in the year. But the prevalence of certain of the above-mentioned 
diseases uncontrolled is doubtless the chief cause of the decline of the Bengal 
industry. Mukerji (l.c. 41-63), in an introductory chapter, discusses the general 
aspects* of the diseases of the Bengal worm, and makes many highly practical 
recommendations. About 60 per cent, of the silkworms, he says, die imme- 
diately after spinning a cocoon and after having eaten the full quantity of leaf. 
Supposed Effect On this account the silk-rearers have for the past twenty-five years or so (in 
ol PebTine. other words, subsequent to the appearance of pehrine) been steadily giving up 
their ancestral craft and taking to ordinary agricultural pursuits. There would 
seem no great reason why this wave of unpopularity could not be stemmed 
by vigorous efforts to assist and educate the rearers in the methods essential 
to the control of the plague. 

Rearing-housos. Mulierji gives many interesting details (l.c. 128-50) regarding the construction 
of rearing-houses, where the selection and improvement of stock might bo con- 
ducted, and the elimination of disease by the microscopic selection of eggs. The 
Grainage, or grainage, he urges, should be estabhshed close to a large tanlc or river ; should 
surrounded by mulberry trees ; should be one mile away from cocoon- 
rearing villages, filatures or cocoon godowns ; and should be in a village where a 
stdficient commtmity exists conversant with the picking of ripe worms, handling 
moths and planting mulberries. It is not possible to conduct sericulture under 
Hereditory hired labour, if the workers are not drawn from the hereditary silkworm rearers. 
Rearers. point is of vital importance, as it takes many years’ careful training to acquire 

the expert knowledge essential to success. 

Wild Silks. //. THE WILD SILKWORMS— THE SATURNIID^. 

Out of tlie long lists of wild insects tLat have been published hj writers 
on this subject, only three Indian and two Chinese and Japanese species 
are of commercial importance. These are : — Indi&n-Tdsar silkworm, 
Antherwa papMa ; the Muga, A. assama ; and the Eri, Attacus 
Heini : Chinese- Tasar, Anther cm 'pernyi : and Japanese-Mwgra, 
AntJiercea yamamai. The last two insects are only mentioned here 
because they come into trade in opposition to the corresponding Indian 
insects, and on that account have been classed by the trade'as forms of 
iasar and rnwgra silks. 


D,E.:p.,_ _ II. Anthersea paphia, Linn. ; {A. mylitta, Drury)', Hampson, 
96-:^l (^oths), i., 18; Rumphius, Herb. Amh., 1750, iii., 115, 

Tasar." t. 75 ; Petiver, Opera. Hist. Nat., 1767, i,, t. v., f. 9 ; Roxburgh, Trans. 

Linn. Bog., ISOI, vii., 33-42, t. 2 ; Geoghegan, Silk in India, 1880, 139- 
50; Dumaine, /owr?i. Agri.-Hort. Bog. Ind., vii., 1886, 286-78, 327-30 ; 
W&idh, Wild Bilks of Ind., lZ-~28‘, 'W&tt, Qat. Gale. Intern. Exhib., 
iii., 74-87; Cotes, Ind. Mus. Notes, 1890, i., 157-62; Resolution of Govt. 
C. Prov., Agri. Ledg., 1893, No. 9 ; Hailey, Monog. Silk Indust. Pb., 1899, 
1-4 ; Edgar Thurston, Monog. Silk Fabrics of Madras, 1899, 19 ; Mukerji, 
Handbook of Sericult. in Ind., 178 ; Yusuf Ali, Monog. Silk in TJ. Prov., 
1900, 4-7 ; Dewar, Monog. Silk Fabrics G. Prov., 190i ; Mukerji, Monog. 
Silk Fabrics Beng., 1903; also Re'port on an Inquiry into State of Tasar 
Silk Indust, in Beng. and G. Prov., 1905 ; Hanausek, Micro. Tech. Prod. 
(Winton and Barber, transL), 1907, 148-9, 

Name.-!. Tasar silkworm of India, a name which in English commerce is often 

written “ tussur ” or “ tusser,** and in French “ tussore.’’ It is usually 
said to mean a shuttle, and to be derived from tasara or trasara in Sanskrit, 
but neither of these words are employed by the older authors to designate 
all particular form of silk. Mr. A. Yusuf Ali points out that the letter 
‘‘ t in the word for shuttle is the soft dental, while in the word tasar 
silk it is the sharp palatal ” t ” — ^two letters that are not often inter- 
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changeable. _ The English rendering tussur (if pronouuceif toosoor) would 
be quite unintelligible to the Natives of India. Equally absurd are the 
renderings tussah, tusseh and tusJia. Wf. Milburn, Or. Comm., il, 158, 

244.] 

Kumphius gives an interesting account of this insect, and appears Early Eocortfe, 
to be the first European to call it tasar (or, as he wrote it, fester), and the 
word must even then (1691) have been well known, seeing that he was 
able to contrast the insect of the Moluccas with that of Bengal. James 
Petiyer (who died in 1718) gives a picture of the cocoon, and speaks of 
obtaining specimens from Madras through Edward Bulkley and Sam 
Browne. _ [Gf. Phil. Trans., 1701, No. 271, 843 ; Yule, Diary of William 
Hedges, ii., app. cccxx.] But an even earlier usage of the word denotes 
a fabric of striped silk and cotton, the silk being either tasar or muga. striped Fabrics. 
Thus, for example, in the Ain-i-Alhari (1590) we read of tasar selling' at 
Es. I to Es. 2 a piece. 

Other vernacular names are used to denote this insect, or, rather, special other Xames. 
forms of it. We read of the tasar found in Bengal on the &er-tree 
{ZtzypMis) being called hughj ; that found on the asaw-tree {Tei'mA- 
nalia) being the jarvo ; in Slanbhum, the tasar insect is known as daza, 
daba, and in Santali it is lumam, lumang ; in Bhagalpur and Dinajpur 
(according to Buchanan-Hamilton) it is jaru ; in the United Provinces 
it is koa (cocoon), and the insect that lives on the her is called kuswari, 
and that on the dsan the tasar ; and in Assam it is often distinguished 
as the katkura, while in the Deccan the name kolissura is sometimes given 
to it. Eoxbiirgh calls the insect hughy, and the silk spun from its cocoons 
tusseh. 

Habitat and Eaces. — ^According to Sir George Hampson it is a native Races, 
of China, India and Ceylon. It may be spoken of as a denizen of the 
upland forests inhabited by the Santhal, the Kol, the Khond and the 
Gond, extending west and south-west of the Gangetic alluvial basin. Distribution. 

In other words, commencing at the Eajmahal hills, it stretches through 
Karackpore, Chota Nagpur, Orissa, the Central Provinces, the Northern 
Circars to Hyderabad. It has thus the Ganges for its northern boundary, 
the Godavari for its southern, the coast ranges of Orissa to Earngar in 
Hyderabad for its south-eastern, and the Nerbudda river and the Kaimor 
mountains for its north-western boundary. But it crosses these limita- 
tions at various points, as, for example, it passes the Ganges and enters 
Nepal, Siklrim, Assam, Manipur and Chittagong. It has also been re- 
corded in Mysore. Beyond the special tract indicated, it is everywhere 
else more a curiosity than a commercial product. 

There are several varieties or races of this insect (Fa. Br. Ind., l.c. 19) : Forms. 

— “ The form mylitta is the most yellow ; paphia is pale brownish- 
yellow; nebiilosa greenish-brown, clouded with fuscous as far as the 
postmedial line ; while cinyalesa, from Ceylon, is a dark brownish-yellow 
■■form.”'" ■ 

Semi-domestication.--Th.o term domestication can hardly be applied Semi- 
to the method of rearing this insect pursued in India, and still in many 
localities it is not strictly speaking wild. The chief districts of production 
areJjBhagalpur, Chota Nagpur and Orissa in Bengal, and Chattisgarh, 

Nagpur, Nerbudda and Jabbalpur in the Central Provinces. But the 
experiments performed some years ago at, Popna. proved that, so far at 
least as Western India was concerned, the expectations often advanced 
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of greater success from special cultivatiou over restricted areas, as com- 
pared with collection by the ordinary method from wild sources, were 
niislcading. The semi-domestication that ordinarily prevails is to en- 
deavour to grow (or rather to encourage the natural growth), within a 
certain tract of country, the tree or trees on which it is intended to rear 
the insect. The seed cocoons are collected from the jungles and tied on 
to the trees. Thereafter men and boys, armed with pellet-bows, guard 
the insects, as far as may be possible, against their enemies — chiefly flocks 
of birds that would greedily devour the caterpillars. In some few localities 
specially selected cocoons are reserved from last year’s supply for the 
purpose of seed, and it is even occasionally the practice to allow the moths 
to make their escape fcom the cocoons under confinement, and to retain 
the females as prisoners in a position where they may be visited by the 
wild males, and thereafter to tie the little cages or baskets containing 
the eggs on to the trees. But it has been proved beyond dispute that 
the worms will not feed properly in captivity. The pairing of the moths 
and the production of the eggs may be accomplished under cover but the 
feeding must he done in the open air. Moreover, the worms are very 
timid, and must not be disturbed while feeding. In some localities 
they are carried from one tree to another when the supply of leaf runs 
short, but even this degree of interference is resented, and the worms 
seem never to form proper cocoons when any such interruption has oc- 
curred during the vigorous feeding stage. 

For more than a centixry continuous efforts have been made in India to 
improve and extend the traffic. In 1796 Michael Atkinson (a correspondent 
of Roxburgh’s) wrote : “ This species cannot be domesticated. I am mformed 
that the Natives cannot even retain any of it for seed. The hill people say 
that they go into the jungles, and under the 'byer and assem trees they find the 
excrement of the insects ; on which they examine the trees, and on discovering 
the small worms, they cut off branches sufficient for their purpose, with the 
young brood on them ; these they carry off to a convenient situation near their 
houses and distribute the branches on the asaeen tree in proportion to the size 
thereof, but they put none on the byer.” The Board of Trade of Bengal published 
in 1819 a series of reports on the “ tmsah ” silk, one of which is entitled Modes 
of rearing the Outis {gootee = cocoon). " The seed is purchased from the jungle 
people, who collect it in August. Plots in the forest are appropriated for rearing 
where the ashan, sal and sejah trees predominate, particularly the first, which 
constitutes the best food. Those spots are carefully cleared of other trees and 
slirubs annually. Just before the perforation, the seed cocoons are tied on to 
the trees. _ The rearers live in huts erected on the plot, keeping guard night 
and day with pellet-bows to drive away kites, crows and other birds.” 

These two passages may perhaps suffice to show that a century ago the system 
pursued^ was in every detail that followed to-day. But, as already mentioned, 
some thirty years ago Major Coussmaker conducted, on behalf of the Government 
of Bombay {Admin. Kept. j5oto6., 1876-7, 172; Coussmaker, March 14, 1883), 
extensive experiments in order to ascertain how far the Native system might 
be simplified and improved. He made many important discoveries and solved 
most of the obscure problems of the life-history of the insect, but at the same 
time his results demonstrated conclusively that in Poona at least, the insect 
could not, under any degree of domestication, be reared profitably. Accordingly 
his final report expressed the opinion that systematic tasar silk-growing would 
not pay. Another practical investigator, Mr. W, Coldstream, though he formed 
a slightly more favourable opinion than Major Coussmaker, admitted that the 
future of the industry would depend on whether it could be made to pay. Cold- 
stream, moreover, worked with a view to discover if tasar silk production could 
be engrafted on the village industries of the Panjdb, rather than the establish- 
ment of a large commercial industry. Mr. H. C. Cookson wrote a monograph 
on The 8ilh Industry of the Panjab (1887), which republishes, as an appendix, 
Coldstream’s report of his experiments. Later oix a second monograph on The 
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Silh Industry of the Panjah wm-w:ittm. hy W. M. Hailey (1899f, which once more 
reviewed Mr. Coldstream’s experiments. 

The insect lives essentially in the forests remote from the railways and centres f'ore&t insect, 
of commerce, and in tracts of country unsuited to European life. Even to the 
Natives, the occupation of tasar silk rearing can hardly be viewed as a favourite 
one, for in addition to having to leave their homes and to take up temporary 
residence in the jungles, they have to submit to austerities enjoined by religion 
that make the occupation a punishment rather than an enjo 3 nment. Moreover, Occupation a 
the advances of agricultural occupation are daily pressing the area of possible tasar Panishmcnt. 
silk production farther and farther away, hence it can easily be miderstood why 
the cocoons, even when collected from purely wild sources, can hardly be con- 
veyed to the nearest railway station at a price at all likely to command a ready 
sale. Mukerji suggests that the most practicable way of introducing the tasar- 
rearing industry in a new locality is to settle a number of Sonthal families, ac- 
quainted with this industry, in the new locality. The Sonthals have a here- Sonthals tiia 
ditary affection for the tasar caterpillar and certain notions regarding its treat- Hereditaiy 
ment, acquired from childhood. This affection and these notions enable them 
to watch patiently the worms all day and at all seasons. They have also the con- 
viction that they are personally liable to supernatural visitations boding evil if 
they neglect any of their traditional rules regarding the rearing of tasar silkworm. 

All thisis quite different with the Chinese tasar [A.ntuei'ma pemyi). It is a Chinese 
native of the warm temperate tracts of China, feeds on oak-leaves (see p. 912), and Tasar. 
has been semi-domesticated for centuries. Moreover, it is a bivoltine insect ; that 
is to say, it gives two crops in the year. A domesticated insect that can be reared 
with ease on a plantation within an accessible locality can hardly help proving Advantages, 
more profitable than a wild one, the collection of the cocoons of which over an 
extensive inhospitable tract of country entails considerable labour and expense. 

The capabilities of .-l. pernyi in China are as different from those of papMa in 

India as any two subjects of inquiry could possibly be. The one is a denizen 

of a salubrious and invigorating richly cultivated temperate country, the other 

of enervating tropical jungles infested with disease and animals inimical to pisadvaatages. 

hiunan life. The inhabitants of the one country are industrious and energetic, 

of the other apathetic and enslaved by religious restrictions and obligations that 

mahe the collection of tasar cocoons distasteful and unpopular. It is one thing 

to say the insect is “ fo\ind in the forests of all parts of the Indian continent and 

to be had for the trouble of collection.” It is quite another matter to make 

that wild insect tractable to the necessities of commerce, or even to overcome 

the religious prejudices of the agents who have to be primarily employed in 

the development of the trade. 

FOOD-PLANTS OP THE TASAP WORM. — The following are the chief trees Eood- 
on which the Indian tasar silkworm feeds , plants. 


latifolia, dhaura (pp. 

70-1). 

Bassia latifolia, mahua (pp. 116-7). 

Bauhlnia variegata, kanchan (p. 121). 

Bombaxiiialaharicuin,aewiMZ(pp. 168- 

9). 

Oareya arborea, kumhi (p. 269). 

Garissa Carandas, karaundd (pp. 270- 

Celastrus paniculata, mal kangni (p. 

292). 

Chloroxylon Swietenia, hUlu (p. 294), 

Dodonasa viscosa, sanatta. 

Eugenia Jamtoolana, jdwaw (p. 626). 

Ctops of Tasar.—The tasar silkworm lias generally two crops, but Crops, 
instead of being bivoltine in its wild state, it is most probably quadri- 
voltine. According to the Eev. Dr. Campbell, there are often three crops. 

The cocoons are procured in May and June, from persons who collect them seasons, 
in the jungles. The larger ones are generally female and as much as 
8 to 10 cowries apiece are paid for these, while the smaller male ones fetch 
much less. From these moths emerge, and the 1st crop of caterpillars 


Ficus Benjaniiua, nandruk. 

F. religiosa, aswat (pp. 638-9). 

F. retusa, kamrup. 

Lagerstrcemia indica, telinga-china. 
L. parviflora, bdkli (p. 701). 
Eicinus comnaunis, arund (p. 916). 
Shorea robusta, sal (p, 916). 
Tectona giajiCds, sagun (p. 1070). 
Terminalia Arjuna, arjan. 

T. belerica, 

T. Catappa, jcmgli-iadam. 

T. tomentoaa, asan, saj (p. 1073). 
Zizyphus Jujuba, her (p. 1144). 
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spin cocoons in September ; 2nd crop (a small portion of 1st) emerges in 
October and spins cocoons about January ; tbe 3rd crop, motbs emerge 
from cocoons of tbe 1st and 2nd crops about June, wbicb brings us back 
to tbe first crop again. A proportion of tbe September cocoons only 
emerges in tbe following August. 

Be view of TECHNIC Ah REPORTS.—^. J. S, Cotton, editor of The Statistical Reporter 

Iiiteratnre, (1876, i., 91-3), ^vrote a paper on the Bevelopment of the Tasar Silk Industry, in 
which he reviewed the information available up to that date regarding the 
Byeiiig. reeling, bleaching and dyeing of this silk. A gentleman at Lyons had in 1872 

invented and patented. Cotton tells us, a process which he claimed to have solved 
these difficulties. Sir Thomas Wardle also discovered a process of dyeing tasar 
silk in brilliant colours, and of giving it the lustre of Chinese silk. Mention was 
at the same time made of a patent taken out by Messrs. Gaddum and Bosshardt 
Carding. of carding the silk of different cocoons. About the same time, Mr. Jules Deveria 

Heeling, of Bampiu Boalia annoxmeed that he had discovered a process of reeling tasar 

on the ordinary filature. 

The Government of India in a Resolution, dated November 23, 1876, fur- 
nished particulars of the more important investigations that had been conducted 
both in India and Europe. The chief difficulty depends on an inlierent defect 
in the filaments spim by the worm. It is explained that the silk is produced by 
Double the insect from a double spinneret, and that the resulting filaments are not parallel 

Spinneret. but spirals that touch each other at the exterior points of their cm-ves only, and 

are held in that position by the natural gum in which exuded. It is to this 
Special _ peculiarity that some of the special properties of tasar silk, such as its elasticity, 

Properties, necessary that the degree of croissure should be exerted to bring 

the filaments into a round thread. This could only be obtained in fully equipped 
Steam filatures, and nothing but steam could ensiue the uniformly high temperature 

Dssaiitial. indispensable. At the period here indicated it was accordingly regarded that 

the complete reeling of tosar silk in the form that would command a large Euro- 
pean market could not be accomplished as a village industry. A further Reso- 
lution of the Government of India brings the knowledge of this subject up to the 
date of February 1879 ; the Resolution and its enclosures will be foxmd re- 
Ootes. printed in the Indian Forester (1879, v., 77-101). Cotes brought the information 

up to the date of 1890, and furnished most admirable illustrations of the worm, 
Mukerji, the male and female moths, and the cocoons. Mukerji {Handhooh of Serioult., 

India) afforded much usefixl additional information regarding tasar, but he 
may be said to have been specially concerned to make the merits of the Japanese 
Dewar. and Chinese worms known, Dewar, on the other hand, observes that the mere 

fact that tasar rearing, sphmhig and weaving are village industries, often com- 
bined with agricultiual pursmts, gives them an interest to the administrator. 
The aboriginal or low-caste people who rear the tasar worm and gather the 
cocoons live in the most remote and jungly villages. The weavers form com- 
munities in the towns which are not too far from the jungle tracts. Dewar 
remarks, in his chapter devoted to the history of tasar, that the earliest record 
of its appearance in the Central Provices “would seem to be that of Chanda 
district, where in 1775, under the Mahrattas, the monopoly of rearing silk- 
worms and making tasar-si^k. was farmed out by the ruling power, just as is 
Btill done in some Feudatory States.” Sambalpur and Chanda are the cliiof 
an an a, districts in the production of tasar, with Raipur and Bilaspur taking good second 
places. During the latter half of the 19th century the Government of India 
made repeated efforts to extend and improve the production in the Central 
Provinces, but with little practical results. Dewar reviews the various efforts 
that were put forth, and his Monograph will be foimd of special value and 
interest in that respect. Paranjpe (Ind. For., 1902, xxviii., 192-6) gives a 
sketch of the life-history of the tasar-vfovm in Bhandara. 

European Mukerji {Monog., l.c.) observes that there are several classes of cocoons which 
Commerce, go by the generic name tasar. Those recognised in commerce, according to the 
quality of their silks, are: — (1) The Yamamai cocoon of Japan 
ifaniawni); (2) the China pernyi); (3) themuga of Assam (. 1 . usuama); 

and (4) the Bengal tasar {a. ptipnia). All the other wild silks, he tells us, are 
in Bengal grouped under the name bharuas. Of the commercial forms mentioned, 
the Bengal tasar has the greatest length of fibre, though it is inferior to that of 
Yamamai, the other three. The Yamamai is so highly prized in Japan that, by law, capital 

punishment may be meted out to any person exporting the seed-cocoons or eggs. 
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The silk afforded by its cocoons is almost as good as mufterry. The China china a'^ar. 
tasar cocoon is smaller than the Bengal, and the average length of its fibre is 
550 metres as compared with 700 metres in Bengal. The amount of waste 
is much greater with the Bengal than the China, though the amount of silk is 
higher — 8 per cent, in Bengal tasar, as compared with 5 per cent, in China tasar. 

“The Bengal iasar cocoon has a few other advantages over the China fasar Indian yasar. 

cocoon. The tenacity of the ‘ T}av& ’ (i.e. the double fibre as it comes out of 

the mouth of the silkworm) is 28'|' grammes, as compared to 18 grammes, which 

is the tenacity of the have of the China taaar. The elasticity of the have is 21J 

per cent, as compared to 19 per cent., which is tho elasticity of the have of the 

China tasar. The Bengal taaar also loses less of its weight in bleaching ; China 

taaar losing as much as 21 per cent, while Bengal taaar loses only 11 per cent. 

The Bengal tasar is, however, more difficult to bleach and dye than the China 
tasar.'' 

Jadiatt Results. — ^Mulierji {Rept. Inquiry into the State of the Tasar Silk Indust., Technical 
Beng., 1905) tells us that he visited all the more important centres of tasar pro- Keports. 
duotion and manufactme and discussed personally with those interested the issues 
of importance. The report opens with the following : — “ The tasar silk industry is 
declining almost everywhere, although the demand for tasar cloths has been on the 
increase in Bengal, owing to the general revival of sericulture in this province, 
which has brought into prominent notice taaar cloths as well as silk cloths.” He 
then enumerates the chief centres of taaar manufactxire, and concludes that there 
are 6,500 families of weavers, or nearly 25,000 individuals, more or less dependent Number of 
on tosar-weavmg in Bengal. Of the Central Provinces, he remarks that it is Weavers, 
purely a village industry, except in Sambalpur and Bilaspur, but that there are 
probably not more than 2,500 tasar weavers all told. The weavers, he explains, 
are entirely dependent on a supply of cocoons for the continuance of their in- 
dustry, but that the rearers are agriculturists who give but a portion of their 
time to the production of cocoons, and the number so engaged fluctuates very 
greatly. Roughly, he estimates that the number of persons concerned in tasar- 
cocoon rearing may be about eight times the number of those engaged in tasar- 
weaving. There would be in Bengal, therefore, by that estimate, 200,000 
persons, and in the Central Provinces 20,000 persons who obtain at least some 
portion of their annual earnings from tasar silk. 

Mukerji then concludes with numerous practical deductions, amongst which Praofloal 
the following may be mentioned : — Coadudoia. 

(1) That the wild cocoons are the richest in silk. 

(2) That Singhbhum is the district best suited for toaor-silk rearing. Further 
that the wild barra muga worm of that district is the best of all, followed by the 
muda muga, also of Singhbhum, then by the muga of Mourbhanj. 

(3) That even in the wild state, Chanda and Bhandara cocoons are inferior 
to those of Raipur, Bilaspur, Sambalpur, and of the Bengal tasar districts, while 
the home-grown cocoons of Chanda and Bhandara are the worst of all, 

(4) That the deterioration is more marked in the case of hanela than in 
muda cocoons. 

(6) That the main cause of the decline of the industry is the disease known 
as grasserie, which affects weak worms more than strong ones, and worms feeding 
on low bushes more than those feeding on high branches of trees. 

(6) That grasserie being caused by irregularity of season, such as heavy 
showers following long-continued drought, it cannot altogether be avoided even 
by the use of good seed. 

(7) That degeneracy of tasar worms runs mainly along two lines, inferior 
cocoons (small size and flimsy in structure) being purposely reserved for seed, 
owing to the superior cocoons fetching a higher price ; and semi-domestication 
and the use of home-grown cocoons for seed instead of wild ones. 

(8) That the cocoon-rearers are sometimes helpless, as wild cocoons are often 
not readily found. 

Lastly, as measures calculated to revive the industry, Mukerji proposes the Revival of 
establishment of two model tosar-rearing nurseries in Bengal ; the propagation of 
asan trees {verwinaUn) in the tasar village areas ; and the reservation of certain 
forest tracts for the wild stock only from which the model establishments would 
periodically obtain fresh seed supplies. With a statement of continuous research 
and of vigorous efforts, such as that implied by the numerous reports thus briefly 
indicated, it can be hardly fair to ajQSrm that the backwardness of the Indian 
industry is a direct expression of the apathy of all concerned. 

1()07 


SILK 

ANTHER^A PAPHIA INDIAN WILD SILKS 

Tasar 


Manu- 
facture of 
Tasar, 


MursWdabad. 

HugMi. 

Bardwan, 

Midnapur. 


Bankura. 


Bkagalpur. 


Sonthal 


Manbhmn. 


MANUFACfVRB OP TAS A R.—MukeTii. {Mono ff., l.c., 1903, 104) 
points out that it is strange the cocoons should he gathered in the 
jungles of Singhbhum, Manbhuni, Sonthal Parganas, and even of Assam, 
and brought down to the filatures of Murshidabad for reeling. To secure 
improvement the tosar-silk reeling and weaving industries should, as far 
as possible, be estranged from the corresponding mulberry industries, and 
be developed on their own lines. There should, for example, be no diffi- 
culty in establishing tasar factories in toar-growing districts, where labour 
and fuel (both coal and wood) are abundant and cheap. He then adds, 
“A iasar reeling and weaving company organised on European principles 
and working in the toar-growing districts is likely to have a very 
prosperous career before it.” 

In exemplification of these views he then deals with the industry 
district by district. Of Murshidabad, he says the tasar cocoons are 
reeled in European filatures, chiefly • at Bajarpara and Narayanpur 
factories. Of Hugeli, Jahanabad Sub-division, he speaks of some 360 
families being engaged in tasar and mixed tasar and cotton weaving. 
Of Bardwan, tasar spinning and weaving are carried on by some 228 
families. A certain amount of weaving is also practised for which yarn 
is imported. Of Midnapur, he observes that cocoons are found in the 
jungles, especially at Mourbhanj and Dhalbhum — ^the hardest kind are 
preferred. The cocoons are reeled locally and also spun and woven. Of 
Birbeum, he says the tasar industry is followed by some 300 families, 
the cocoons being reeled and the cloth woven locally. Bankura has 
long been famous for its silk industry, but the tasar manufactures are 
not very extensive. The most important fabric produced is known as 
Icethe. This is made from pierced cocoons, is coarse but cheap. Of 
Bhagalpub, the cheap 6a/to cloth is far better known than the kethe of 
Bankura. About 2,000 weavers (both Hindu and Muhammadan) gain a 
livelihood by producing various tasar textiles. The cocoons are imported 
from the Sonthal Parganas, etc., and sold at Nathnagar at rates of 8C 
to 260 to the rupee, according to quality — pierced cocoons fetching only 
from 100 to 400 to the rupee. The yield is about one tola of tasar silk 
from 15 to 20 cocoons — and eight to ten tolas of tasar silk will bring in 
about a rupee. In the haftas the woof is usually cotton and the warp 
tasar silk. Of the Sonthal Parganas, Mukerji says that the cocoons 
are reared throughout the district for export to Murshidabad — the local 
reeling, spinning and weaving are practised to some extent, especially 
in the Godda Sub-division. Of Hazaribagh, Ranchi and Palamau, 
he remarks that there is no tasar weaving, but that a considerable 
industry exists in rearing and exporting the cocoons. The pages devoted 
to these districts will accordingly be found to contain many useful par- 
ticulars regarding the methods and seasons of the operations concerned. 
Of Singhbhum, he remarks that there are only a few ianti {tasar) weavers, 
and the cocoons are reeled by hand by the weavers themselves. The 
dhutis or saris so made are largely exported to Dacca and Lower Bengal, 
and fetch from Rs. 3 to Rs. 4. But if weaving be unimportant, the 
rearing of tasar cocoons is an industry of considerable magnitude in 
Singhbhum. The tasar weaving of Manbhum is, on the other hand, 
of considerable value. There were at the last census 12,911 tantis or 
tasar weavers, and Raghunathpur is the most important centre. The 
tasar weaving of Gaya is also fairly important, though the cocoons are 
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no longer locally produced owing to tHe curtailment of 1;]ie forests. Of ortesa. 
Balasore,^ Puri and Cuttack, Mukerji observes that the industry of 
tasar weaving is not an important one, though the rearing of the worms 
and production of cocoons are largely pursued. 

III. Anthepsea assama, Westw. ; Fa. Br. Ind. (Moths), i., D.E.P., 

20 ; Hugon, Bilk and Silhworms of Assam, Froc. As. Soc. Beng., 1837, pt. iii., 
26-37, t. vi. ; Warnford Lock, Journ. Soc. Arts, 1880, 510; Geoghegan, 

Silh in Ind., 1880, 151-5 ; Wardle, Wild Silks of India, 1881, 55-61; ® 

also in Journ. Soc. Arts, May 1885, xxxiii., 676; Stack, Silk m Assam, 

1884, 5-9 ; Rondot, L’Art de la Sole, 1887; Cotes, Ind. Mus. Notes, !., 

I 168-73; Allen, Monog. Silk Cloths of Assam, 1899, 3, 10-6; also 
Assam., viii., 168, etc. 

This ivS the muga (munga) silkworm of Assam, a name said to have xame, 
been originally given because of the amber colour of the fibre, and hence 
frequently used to denote any wild silk — ^thus eri-muga, tasar -muga and 
katkari-muga. It is met with chiefly in Assam, but its area extends east 
to the Naga hills, including Sylhet and Cachar, and south to Tippera Distribution, 
and the mountains of Burma. It has also been recorded as far to the 
west as the valleys of Kumaon and Kangra, and a special insect mentioned 
from Pondicherry, and named A. ggerottetl, has been accepted as a form 
of muga. 

Historic Eecords. — It seems probable that the first mention o£ this silkworm Historj. 

1 and of its silk occurs in 1662 in connection with Mir Jumla. But it must long 

anterior to that date have been known in India, since Tavernier {Travels Ind., 
j 1676 (ed. Ball), ii., 281) makes special mention of the Assam silkworms that 

; remain on trees all the year ; and he does not suggest that fact as being a 

novelty, but rather implies that it was well known. He may, of course, be 
alluding to the tasar silk, but in that case the locality Assam would hardly be 
correct. The collection of official papers issued by the Bengal Board of Trade 
in 1819 makes mention of the “mooga” being “the most common and plentiful, 

? the thread coarse but winds easily. The gutis are sold direct from the forests.” 

This is mantioned separately from “ tussah,^' " terrah,'' “ honbunda” “ do66a,” 

" huggoy ” and ‘^tarroy” silks, so that it very possibly was intended to denote 
the rnwgro proper. In the Dictionary wfil be foxmd numerous references to papers 
by Bnc barian - ’H'ii.rnil ton, Jenkins, Hugon, Heifer, Brownlow and Stack — all of 
whom have afforded interesting particulars regarding this silkworm and Assam 
i silk generally. 

‘ Domestication. — The muga exists in a state of even more complete Domestica- 

i domestication than is the case with the tasar — the eggs are hatched and tion. 
the cocoons spun within doors, and while feeding on the trees the worms 
are carefully supervised and protected from their enemies. When they 
have finished eating they are removed from the trees and carried ofE to 
; the rearers’ houses in order to spin their cocoons. The worm is multi- 

i voltine, has five generations during the year, but of these only two or at 

most three are used by the rearers. The people, of Upper Assam annu- upper Assam, 
ally import their seed-cocoons from Kamrup for their cold-season and Kamrop seed, 
spring crops owing to the fact that the worm soon degenerates in the 
i Sibsagar district, and hence no seed-cocoons are retained from the last 
i brood of the season. This is said to be due to the fact that in Lower Assam 

j the insect is fed mainly on lAtscea polymUha, ihei sualu or howalo. [Of. 

i D.B.P., vi., pt. iii., 176 ; Allen, Monog., l.o. ,14-5.] 

i Pood- plants.— The muga worm feeds on a fairly extensive series Eood- 

of leaves, the most important being specieS' of laurel, such as the sum, plants, 

\ JIachilits odoratissima. But other, frees may be mentioned 

1009 64 


SILK 

ANTHERS A ASSAMA INDIAN WILD SILKS 


Life- 

Ixistory. 


remales made 
rrisoni-rs. 




Method of 
Storing. 


Hatching. 

Caterpillars. 

S'eeding, 


Age of Trees. 


Enemies. 



Colour of 
Cocoons. 


Reeling. 


niomiim oMiiMfoUum, Michelia CJiampaca, Sfjmptlocos grandi- 
flora, and several species of Litsona, In Lower Assam it is also largely 
bred on the swaZM, Tetranfliera monoiyetala. The most important of 
these food-plants is the sum. {Ind. For., 1879, v., 35-9, 202-21). 

Life-history. — The cocoons intended for breeding are placed in trays 
and hung up safely in the house. In a fortnight’s time during the warm 
months, and three weeks in the cold season, the insects come forth. The 
females, recognised at once by their bulkier bodies, are immediately 
secured by a thread passed round the thorax behind the wings and tied 
to a short length of straw hooked on to a line stretched across the room. 
The males are left free, but usually sufficient number consort with the 
female prisoners. Each female produces 260 eggs in three days. All eggs 
laid after then are rejected, and the moth dies about the fifth day. The 
pieces of straw, with their attached eggs, are then taken down and placed 
in baskets, covered with cloth, and the room in which stored is heated in 
winter, but kept dark as much as possible. In summer it is not necessary 
to retain the eggs within doors at all, and the straws may, therefore, be 
carried at once to the trees, due precaution being taken against undue 
exposure to sun, rain or dews. Generally, however, the worms are hatched 
indoors. They pass through four moultings, and, when full grown, measure 
about five inches long. While feeding, if the leaves get exhausted, the 
worms are picked ofi and carried to fresh trees. The worms of their own 
accord, in fact, descend from the tree and are caught by a trap of straw 
or plantain leaves tied around the stem, and thus are easily picked up and 
carried by the attendant to fresh trees. It is said that if placed on. a tree, 
the leaves of which have already been devoured, they refuse to ascend. 
When they have eaten all they desire, the worms are carried off and made 
to spin their cocoons in the rearers’ houses. Trees from three to twelve 
years old are considered the best ; older are avoided, as they harbour 
ants, and the lichen and moss on their branches impede the rapid move- 
ments of the worms. But the greatest enemies of the miiga tte crowS, 
kites and many other birds by day, and owls and bats by night ; constant 
watching is thus necessary, and abundant and continuous employment 
thus afforded to the young, old and infirm members of the family. 

The periods and stages of the insect’s life are as follows : — ^hatching, 
from 7 to 10 days ; feeding, from 26 to 40 days ; spinning, from 4 to 7 days ; 
resting within the cocoon, from 14 to 21 days ; and life as a moth, from 3 
to 5 days. The variations in time indicated are largely a consequence of 
the season of the year or brood of worm under record. The cocoon is 
fawn-coloured, large, thin, devoid of the suspensor, so characteristic of the 
tasar ; and the short period spent within the cocoon, when taken in con- 
junction with the more tractable habit of the insect generally, makes 
this a very much more desirable form of silkworm than the tasar. The 
cocoon is about If inch long and 1 inch in diameter. In colour it is of 
a golden yellow, but there is usually a percentage of dark cocoons in 
every brood, for which no satisfactory reason has been assigned. 

Reeling and Spinning. — ^Reeling is simple. The insects within the 
cocoons are killed by exposure to the sun or by fire. Thereafter they 
are boiled in an alkaline solution. Erom 7 to 20 filaments are rolled 
together between the palm of the right hand, drawn across the thigh, 
while the left hand works the reeling apparatus. The whole of the 
silk may be unwound except the innermost layer next to the chrysalis. 
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Tke quantity of silk afforded varies according to the brood. The cold- 
weather insect gives the least, and is accordingly usually reserved for 
breeding, only the inferior cocoons being spun. 

No part of the muga cocoon is, however, rejected as useless. The floss Carded 
plucked off from the outer surface of the cocoon, before reeling is com- and vSpun. 
inenced, the shell that remains around the chrysalis, and the cocoons from 
which the moths have escaped in breeding, are all reserved to be carded 
and spun, and the by-product thus obtained is called era and is often 
mixed with the eri silk— the product of the next species (see pp, 1013, 1021 ). 

Manufacture. — The mmja silk thread varies according to quality from Manufae- 
Rs. 8 to Rs. 12 per seer, era or spun thread being sold at half these rates, ture. 

The cloth woven from muga yarn has a bright-yellow colour and a pi-etty corjuv. 
gloss. It stands washing much better than any other silk, keeping its 
gloss and colour to the very last. It is usually sold in pieces of 5 yards 
long and 4 feet broad, the price varying from Rs. 1-8 to Rs. 2 per square cru-f. 
yard. There is no large market where either thread or cloth can be 
purchased, but the headquarters of the industry is the district of Sibsagar suiasgav. 
in Assam, more especially the Sub-divisions of Golaghat and Jorliat. The 
exports are mainly in thread, which go to Calcutta for local consumption lixports. 
or for export to Persia — it is too dear for the English and Oontinental 
markets — the price quoted being Rs. 6 to Rs. 12 per seer. There is no 
means of knowing the total production, but it has been estimated that the 
exports come to about 280 maunds a year. 

The Champa and Mezankuri miigas are only the silks of the worm Mezankuri 
obtained from insects fed on the trees of these names — Michelta Silk. 
Vhanipaca for the former and Litsoea citrata for the latter. Moriani Moriani. 
is the chief locality for the mezanhuri silk. The champa silk seems almost 
quite forgotten to-day, but it was the fine white silk worn by the Ahoni 
kings and nobles of Assam in former times. Buchanan-Hamilton (in 
Montgomery Martin, Gaz. of Assam, 1838, iii., 679-80) speaks of the 
medanggori silk constituting the dress of the higher ranks, “ most of which 
are dyed red with lac but some are white.” U^ntil quite recently it could 
be said that the muga silk was the material of dress with the middle 
classes of Assam. 

IV. Attaeus ricini, Boisd., Ann. Soc. Entom. Ft., 1854, 766; D.E.P., 
PhaUma cynthia, Roxburgh, Trans. Linn. Soc., 1804, vii., 42-8, t. 3 ; also /Soc. 

Arts London, 1806, xxiii., 414 ; Buchanan-Hamilton, Stat. Acc. Dinaj., 214 ; 

Hugon, ProG. As. Soc. Beng., 1837, 23-6, t. v; Geoghegan, Silk in India, 

15.5-9 ; Stack, Silk in Assam, 1884 ; Wardle, Wild Silk of India, 48-55; 
also Journ. Soc. Arts, 1885, xxxiii., 676 ; Cotes, Ind. Mus. Notes, i., 163-7 ; 

Mukerji, Handbook of Sericult, 1899, 184-94 ; Allen, Monog. Silk Cloth of 
Assam, 1899, 4-10 ; Mukerji, Monog. on the Silk Fabrics of Bengal, 1903, 

138-46. The Eri Silk, Assam Silk, Palma Christi Silk, etc. The eri. Name. 
endi, arindi, etc. 

It may be said that commercially this silk is obtained from Assam, Distribution, 
though Roxburgh and Buchanan-Hamilton speak of .it as if in their 
time it had been confined to Dinajpur and Rangpur. To-day it is found 
throughout Eastern Bengal in the districts,, Purnea, Bogra, J alpaiguri, in 
addition to Dinajpur and Rangpur. It is also not uncommon in Dar- 
jeeling, Nepal, Kumaon, Gaya, Shahabad, Chittagong, Puri, and its 
cultivation has recently been attempted in Upper India. 
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The textile sold in India under the name “Assam Silk” is almost 
invariably the produce of the insect here indicated, though of course muga 
silk is very much more restricted to and characteristic of the valley of 
Assam. This is the silk with which the poorer people of Assam used 
formerly to be almost exclusively clad, while the muga sQk (which in 
India is often classed, as a special grade; of tasar silk) was that (as already 
mentioned) employed by the middle and upper classes. 

Historic Eecords.- — ^Perhaps the earliest European record of this silk is of the 
date 1676, when the agent of Port St. George wrote that large quantities were 
produced in Goraghat. Milburn (Or. Comm., 1813, ii., 244) gives particulars 
of what may be accepted as the first European transactions. The cocoons, he 
observes, are remarkably soft and white or yellowish, and the filament so ex- 
ceedingly delicate as to render it impracticable to wind off the silk ; it is therefore 
spun like cotton. Boxburgh gives particulars furnished by his correspondents : 
Atkinson of Jangypur, Glass of Bauglipore, and Creighton of Malda. These 
names, and the localities with which they are associated, are interesting as 
forming links that connect the early records. The last-mentioned observer 
speaks of the worm as reared entirely in the houses of the people. Atlcinson 
refers to his endeavours to reel the cocoons and to his discovery of this being 
impossible. Hugon and most other authors say the cocoons are softened by 
being heated in a solution of the ashes of certain plants. They are then 
opened out by the hand, the chrysalids extracted, the flattened-out cocoons 
washed, kneaded in the hand, sun-dried, and then crudely drawn out into 
threads and spim. Brownlow, who half a century later conducted experiments 
on a large scale, tolls us that the cocoons may be softened before being carded by 
being placed in a solution of cow-dung and water. Most writers mention the 
circumstance that hot water injures the fibre and that both the carding of the 
cocoons and the washing of the fabrics shoxild be done, as much as possible, in 
cold water. Coming to modern times, Sir Thomas Wfirdle says, “Abandon all 
idea of reeling eri silk ; the cocoon is too soft, and the fibres mingled together too 
irregularly, to afford any hope of successful reeling commercially. Produce 
it on a large scale, comb and spin it and the success is complete.” 

Food-plants . — The food-plant of this silkworm, as the name of the 
insect implies, is the castor-oil or 'palma ohristi {liicmus coimnunis). 
There are two forms of that plant grown for this purpose, a green- and a 
red-coloured. But there are other food-plants, such as JJTeterojianax 
fragrans — the keseru — of Assam; AiUmthuH excelsa, Coriaria 
nepnlensis, Gnielina arborea, Jtitropha Chircas, Zanthoxylam 
alatum, and Zizyphns Jujuba. Of these the two first mentioned are 
by far the most important (see p. 915). 

Life-history. — The en worm is multlvoltine and reared, as already 
observed, entirely within doors. The castor-oil plant in Assam and 
Eastern Bengal is allowed to grow spontaneously in the rearer’s back 
prden or on any unoccupied land in the neighbourhood, and no attention 
is paid to it. The tending of the worms goes on all the year round, and is 
accomplished by the females of the household. As many as eight to 
twelve broods have been recorded, but those actually reared are about half 
that number. In fact the autumn, winter and spring broods, or those that 
spin their cocoons in November, February and May, are most highly 
valued. The broods of June to September are only reared for the purpose 
of perpetuating the stock. The stages in the life of the insect are as 
follows : — hatching, 7 to 15 days ; feeding as a worm, 15 to 32 days ; 
spinning the cocoon, 3 to 6 days ; resting within the cocoon, 15 to 30 days ; 
and lastly, life as a moth, 3 days. The range indicated is due to the 
influence of the seasons. 

Crop . — ^Mukerji estimates that from an acre of castor-oil plants it 
would be possible to obtain from 60 to 90 seers of pierced cocoons a year, 
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The price of these would he about RA 60., But in tlfis way it will not 
pay. It is when grown on odd bits of land and the worms reared and the 
cocoons spun by the women, during their spare moments, that the industry 
becomes profitable. Until the price rises materially, it will probably not ° 
pay as a separate industry. But as a supplementary crop it is very 
remunerative, and the insect is more easily reared and is less expensive than 
the mulberry worm. Since the cocoons cannot be reeled, there is no object 
in killing the insects within them. In every instance, therefore, they 
should be allowed to escape. Green eri cocoons, that is to say, cocoons Live Cocoons, 
with live chrysalids, sell for 500 to 800 to the seer (2 lb.). If they are Weight, 
killed and dried in the sun, 1,500 to 2,500 go to the seer. When the 
insects have escaped (pierced cocoons), 3,000 to 7,000 go to the seer. In 
other words, while a maund of pierced cocoons may fetch Rs. 100, the 
same weight with the chrysalids inside may only realise Rs. 20. 

Carding and Spinning . — The eri cocoon, it is said, has been success- Cai’ding 
fully reeled in Italy, but from time immemorial it has in India been . 

opened out crudely, then spun. No sort of information can be furnished 
as to the extent of the manufactmes nor the probable margin available 
for export. Mention has been made of a traffic iii cocoons from Goalpura 
to Calcutta of 400 to 500 cwt. yearly. The spun thread, though coarse, 
is woven into textiles that are exceedingly durable (see pp. 1011, 1021). 

In fact eri silk is stronger than wool, cotton or mulberry silk. But the 
European trade demands white eri cocoons, and this somewhat restricts 
the supply. 

Manufactures.— The thread and cloth are largely traded in all over Manufac- 
Assam and Caohar, though the effect of the imports of Manchester cotton tures. 
goods has been to largely displace eri as an article of clothing. Hugon * 

speaks of large quantities of the cloth being exported to Lhasa by merchants Exports, 
known as “ Kampa Bhotias,” but he adds this trade has entirely died out. 

Stack says that throughout the whole range of the southern hills, from 
the Mikir country to the Garo, eri thread is in great request for the weaving 
of those striped cloths in which the mountaineers delight. The Mikirs, 

Kukis, and Qaros cultivate the worm for themselves, but the handsome 

and durable cloths worn by the Khasias and Santengs are woven of thread 

procured from the Mikirs. T. N. Mukharji {Agri. Ledg., 1894, No. 19) 

refers to the fact that within recent years a new market has been, found Market 

for the cloth, in supplying suits of clothes for the Europeans and Natives 

of India. The supply, he adds, is not equal to the demand. Efforts have 

been made with that object in view, in many parts of Bengal and Assam 

and even in the United Provinces, but so far with indifierent success. A 

more recent, and in some respects fuller account of the eri silk industry, 

will be found in N. G. Mukerji’s Monograph. He there gives details of the 

industry as it exists to-day in Bogra, Rangpur, , Jalpaiguri and Mmmen- 

Singh. Speaking of the increasing demand, he observes that this is now 

being met by imitation eri, made out' of waste mulberry silk. ^ He then 

adds, “ At present little skill is brought to bear on the production of eri 

silks either in Assam or in Eastern and Northern Bengal. The spinning 

might be more uniform and the weaving more = varied and artistic. 

INDIAN SILK production and MANUPACTURB. 

In official statistics of filatures and mills; all village industries are dis- Silk 
.regarded and returns furni§h§4 ^lone'of factpijIfS, etc., that employ twenty- 
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five or more hairls. This gives an unnecessarily low and imperfect con- 
ception of tile interests involved, since here and there throughout India 
and Burma there is a fairly extensive village or domestic industry in 
rearing, reeling and manufacturing, entirely disregarded by official 
returns . Moreover, recent statistics would seem to mark a serious decline , 
whereas the explanation of the shrinkage shown is largely the discon- 
tinuance to chronicle certain factories. 

Filatures, Mills, etc . — ^According to the latest volume of the Finan- 
cial and Commercial Statistics, there were 75 silk filatures in India in 1904, 
employing 9,526 workers, all in Bengal. There were also in the same year 
11 silic mills, employing 2,964 workers, distributed thus : — in Bengal, 
8 mills with 1,465 employees ; in Bombay, 2 mills with 1,299 employees ; 
and in the Panjab, 1 mill with 200 employees. According to the Imperial 
Gazetteer {1205, iii., 209) three large silk mills (two in Bombay and one 
in Calcutta) are worked by steam-power and are almost exclusively con- 
cerned in catering for the Burmese market, a trade that was formerly 
concentrated in Glasgow hut is now mainly in the hands of Indian and 
Japanese manufacturers. “ The Bengal factories of to-day largely work 
up tasar silk in place of preparing the Jcorah silks formerly turned out 
by them ; they are owned and managed by Natives and do not employ 
European machinery. Besides the registered mills and factories, numerous 
weavers own one or two looms worked by themselves and their families. 
Silk-weaving seems intimately associated with Gujarat. From one end 
of India to the other Gujarati silk- weavers may be found, speaking a 
dialect of Gujarati or using Gujarati names for most of their appliances 
and for the textiles they produce.” 

The extent and location of the silk interests may now be indicated : — 

BENGAL (see p. 1019). — This, as already stated, is the great centre of the 
silk-reeling industry. Formerly a large trade also existed in the manufacture 
of corah (Jcorah) silks — ^plain undyed silk piece goods, the demand for which has 
fallen off very greatly in consequence of the greater popularity of Japanese and 
Chinese silks ; but at the present moment the traffic in the Bengal corahs seems 
reviving. [Of. Indian Art at Delhi, 1903, 302-7.] Mukerji says, in his Mono- 
graph, that with the exception of Chittagong Division, all the other portions 
of Bengal have a silk-weaving industry. The following particulars may be given 
of the chief centres :-— 

Presidency Division, — The industry is confined to Murshidabad. Mulberry- 
growing, cocoon rearing and reeling, as also silk-weaving, are all practised, and the 
town of Mirzapur produces the most superior fabrics in the whole of Bengal ; but 
Baluchar and other centres are also famous, especially for artistic and brocaded 
fabrics. The trade in reeling is mainly concentrated in Berhampur and Jeaganj, 
and there the wealthy merchants reside. During the last decade the industry 
seriously declined, both in cocoon-rearing and corah-weaving. The census of 
1901 shows 41,616 persons dependent on this industry in Murshidabad against 
65,142 ten years previously. 

Bardwatt Division. — Silk-weaving is carried on in all the districts. Babu 
Sulcurnar Haidar gives an interesting historic sketch of the silk industry of 
Jahanabad, in the HughK district, during the seventeenth centuiy. In the 
Bardwan district silk-weaving is mainly carried on in Katwa and Kalna Siib- 
divisions, but not in Raniganj. The cocoons reared in Midnapuv, and even from 
all parts of Howrah, are utilised in the looms of Chandrakona. In Howra the 
silk-roaring industry is of minor value, but tho silk-weaving of Bankura is of great 
importance, even more so than the rearing of cocoons and the spinning industries. 
It is a curious circumstance that the East India Company should have striven 
for years to establish Hughli as the centre of their silk industry and have failed 
to induce the weavers to settle in that district. 

Bhagalpur Oivis/ojo.— In Maldah, cocoon-rearing and silk-spinning are carried 
on more or less extensively throughout the district, while silk-weaving is con- 
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centrated at Sahibganj, at Shahp\ir near Bholaliat (silk factory belonging to a 
French Company), at Sajapur, near the ruins of Gour, and at Maldah. The silk 
industry of Maldah has in fact slowly but steadily improved during tlie last 
decade, and the census figures show 43,498 persons as employed in 1901, as com- 
pared wntli 42,896 in 1891, but this improvement, as in the case of Murshidabad, 
Itajshahi and Birbhum, has been mainly in the department of weaving. 

BASTBKN BBNUAL AND ASSAM. — Rajshabi Div/s/on.— -Mulberry cultivation, 
cocoon-rearing, silk-spinning and silk-weaving are still regarded as industries of 
very considerable importance. But to feed the European silk factories, cocoons 
are imported from Maldah as the local supply is insufficient. The chief centre of 
spinning and weaving is at Mirganj— and the best matka silks are turned out at 
Dalcra. The principal trade centre for yarns and fabrics is a portion of the 
Sadra station of Rampur Boalia. Bogra cocoon-rearing (a greatly depreciated 
industry) depends entirely on the neighbouring district of Bajshahi for the 
disposal of its produce. 

Assam Valley. — Basu {Agri. Journ. Ind., n., pt, i., 22-32) reviews the results 
obtained with the experiments to acclimatise the European silkworm in Shillong. 
This was proposed by Sir J. Bampfylde Puller in 1904 and has ever since been 
prosecuted with much energy. It has been proved that the winter colds have 
proved sufficient to check early and irregular hatching. “ Three years’ experi- 
ence has shown that the climatic conditions of Sliillong during April and the first 
half of May, which cover the rearing season, are not unfavourable to the liealthy 
development of the silkworms.” But prolonged wet weather is injurious, and 
it cannot, therefore, be said that the climate of Shillong during April and May 
is wholly free from danger. Great inconvenience has been experienced in drying 
the cocoons during the monsoon, which follows closely the. rearing season. To 
safeguard this a drying-case has been used, and apparently with success. 

Basu points out that a fairly large field exists for the extension of seri- 
culture in Assam. A successful experiment has been performed in Kohima in the 
Naga hills. Manipur possesses a nascent silk-rearing and manufacturing industry 
(see pp. 993, 997). There is thus every reason to believe that the European silk- 
worm might be raised in the greater part of the hilly coimtry extending from 
Manipur on the east to the Garo hills on the west. All over the valley of Assam 
there are professional silk-rearers, who have only to be taken in hand and educated 
in the art of safeguarding their worms, in order to secure the foundation for a 
large and important industry. 

UNITED PROVINCES OF AGRA AND 0£/DH.— Perhaps the earliest attempt to 
organise a modem silk industry in the Dun was made by Capt. Hutton of 
Muesourie in 1856 (Geoghegan, Silk in India, 101-19, 131-2). From time to time 
various subsequent endeavours were made, and finally Mr. H. G. Ross, Super- 
intendent of the Dun, handed the industry over to Messrs. Lister & Co., Bradford, 
and it is well loiown that large sums of money have since 1879 been expended by 
that Company in their efforts to organise a large and profitable industry. Liotard 
{Memo, on Silk in India, 1883, 24-34) reviews all the experiments performed and 
the results obtained, and his paper will repay perusal. The story was carried down 
to 1890 by N. G. Mukerji {Eept. of a Sericult. Tour in the U. Prov., the Punjab 
and Kashmir, 7-14) in his vigorous review of the results attained by Messrs. 
Lister & Co. The next publication of importance is by Yusuf Ah {Monog, on 
Silk Fabrics, 1900, 9-26). This sets forth the ups and downs in the industry 
sustained mainly by Lister & Co., and the complete change which has taken 
place from the grand, e magnanerie to that of tenant rearing. A Savings Bank 
has also been started by them to protect the rearers from the money-lenders, and 
every effort put forth not only to improve the position of the tenants but to 
simplify the superior methods of silkworm-rearing that they were desired to 
pursue. To the energy and determination of purpose of the late Lord Masham 
(formerly Mr. Lister) has to be attributed the present position of the silk industry 
of Northern India. " . „ , 

PANJAB. — Baden-Powell (P6. Prod., 1868, i., 161-77) gives a full account of 
the silk industry of this iwovince during the period of which he wrote. In fact, 
though many writers have followed in his footsteps, very little additional in- 
formation of any great value has been made public. In 1836 Dr. Gordon con- 
ceived the idea of extended silk production, Hh accordingly planted mulberry 
trees at Ambala, which still existed in 1868 (Geogliegan, l.c. 78-100). It would 
occupy many pages to enumerate all the experiments that were Bub.40Cjuently 
conducted. IMr* C'ope made a vigorous effort, in 1864-6, to acclimatise the 
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Kashmir insect in; Amritsar, where an abundant supply of leaves from standard 
mulberries were to be had. Passing over many other investigators and adven- 
turers in sericulture, we come to the time when Lister & Co. commenced opera- 
tions in Gurdaapur and Capt. Bartlett in Kangra. But all this has been already 
told so fully in the Dictionary that it seems only necessary to refer the reader to 
that work. [The following publications in sequence of date may assist the 
inquirer : — Liotard, i!.c. 34-46 ; Gookson, Monog. on the Silh Indust. Pb., 1886-7 ; 
Mukerji, Bept. on Serieult., Z.c., 1890 ; Hailey, Monog. Silk Indust. Pb., 1899; 
Hoshiarpur Dist., Panjdb Gaz., 1904, 135-8.] 

KASHMIR. — Lawrence (Valley of Kashmir, 1895, 367-9) says that Mirza Haidar 
in his history {a.d. 1536) alludes to the abundance of mulberry trees in Kashmir 
and to the leaves being used for the food of the silkworm, Adams [Wanderings 
of a Nat. in Ind. (ed. 1867), 198-9, 269) describes the silkworm industry as seen 
by him. Drew [Jummoo and Kashmir, 1875, 409) speaks of the silkworms of 
Gilgit being reared in small quantity and of the worm being smaller than that 
of Kaslimir. Several writers mention a small wild insect seen on the mulberry 
trees of Kashmir, the cocoons of which were collected and sold. Liotard [Memo, 
on Silh in India, 1883, 46-55) traces the industry to his time and gives tables of 
statistics from 1869 to 1881. The effort made in 1869 by the Maharaja Rambir 
Singh to extend and improve the industry is mentioned by most of the writers 
on this subject. The cocoons raised in 1878 were valued at 1,70,064 (Indian 
rupees). But disease appeared, and the industry rapidly declined until taken in 
hand by Lawrence. In his address to the Society of Arts on April 26, 1896, he 
tells the story of the efforts that had been put forth to resuscitate the industry. 
This is followed up by a series of reports and official correspondence [Agri. 
Ltdg., 1898, No. 10). In his report, dated September 15, 1900, addressed to Sir 
Adelbert Talbot, Resident in Kashmir, Mr. C, B. Walton, Director of Sericulture, 
narrates the work accomplished during the year. The crop attained came to 
11,019 matmds of cocoons, which when reeled was worth Rs, 7,71,000, which 
represented 100 per cent, on the cost of production. N. G. Mukerji [Bept. 
Serieult,, l.c. 1-17) gives many interesting details and practical observations. 
He mentions that he had procured for the State from Signor Susani of Italy, 
100 oimces of purely cellular seed of the three best classes of cocoons. Lastly, 
Sir Thomas Wardle [Kashmir, Its New Silk Industry, 1904) tells in some 
360 pages the rise and present position of the silk industry of Kashmir. 
He gives particulars of the supply of eggs personally procured, and of the 
machinery purchased on behalf of the State and which he had taken out to 
Kashmir and seen established in working order. He also affords details of the 
subsequent results attained. In a note written by the officiating superintendent 
of serieulture, Mr. H. D. Douglas, in 1906, it would appear that in 1903 the crop 
of cocoons was 10,000 maunds; in 1904, 13,000 maunds; and in 1905, 23,000 
maunds. The net profit to the State in 1906 came to 1 J lakhs of rupees, and in 
1906 to over 3 lakhs. In the year April 1906 to 1906, 600 bales of silk of 160 lb. 
weight were reeled. The price realised at the beginning of the year was about 
12a. a lb., whilst later i6s. were obtained. Last year 10 looms were started to 
produce cloth in competition with Japan, and, these proving successful, 200 more 
looms had been ordered and arrangements made for these to be in working order 
by June 19, 1906, Thus the revived industry bids fair to be of the utmost 
value not to Kashmir alone but to the British Empire. 

SIKKIM, NEPAL AND KUMAON, BALUCHISTAN, ETC.—Very little infor- 
mation exists regarding the attempts that have been made to establish a regular 
silk industry on the Himalaya except at Dehra Dun, to which reference has a.lready 
been made. Further to the west in Afghanistan and Baluchistan there has 
always existed a small industry. Thus Moorcroft [Travels, 1841, ii., 416) mentions 
that the town of Yang Arekh in Bokhara is supported chiefly by its filatures of 
raw silk. There are two kinds of silk, white and yellow, exported to Kabul and 
Peshawar. This is the survival of the early traffic from Central Asia to India 
(repeatedly alluded to in connection with Khotan) conveyed down the Indus 
river to Bombay and Surat. 

Speaking of Baluchistan, it may be observed that the present industry is 
due very largely to Mr. Rogers, who, at his own expense, conducted in 1901 
experiments at Kirani near Quetta. The silk produced was so favourably 
spoken of that efforts have been since put forth by Government to extend the 
adventure, the locality selected being Mustung in Kheldt, where many villages 
were kppwn to possess large munbers of mulberry trees, Rig Highness the Khan 



THE BOMBAY INDUSTEY 

(nnder the advice of Major Showers, Political Agent) has entered enthusi- 
astically into the scheme of a new industry for his people. In April 1905 
Showers wrote a long official report that not only gives the history of the ICheldt 
expermient but the results hitherto attained, and the opinions of the brokers, as 
also of Sir Thomas Wardle, on the silk produced. These all combine to confirm 
the high expectations entertained regarding the future of the Baluchistan and 
Khelat silk industry. 

BOM BA V . - — The silk manufactures of Ahmadabad were famous alike during the 
time of its own kings and of its Muhammadan Viceroys. The chief excellence 
lay m the bright colours of the plain stuffs and the strength of the brocades. (For 
Ovington’s account, see pp. 995, 1020). Under the Marathas (1766-1817), how- 
ever, Dunlop wrote in 1817 that it was taxed when raw, as it passed through every 
process of manufactirre, and again when ready for sale, and was thus so weighted 
that in competition with foreign silks, the local manufacture almost ceased to 
pay and all but died out. Geoghegan (l.c. 35—55) says that the fi-rst attempt at 
silk-rearing in Bombay w^as made in 1795 by Dr. H. Scott. Hove, the cotton 
expert, lived with Scott, but in his Tours Jor Scientific and Economical Besearch^ 
written in 1787-8, no mention is made of silk. In 1679 the Governor of B’ort 
St. George recorded in his Diary, of 5th December of that year, his having coma 
across Gujarati silk merchants buying silk for Ahmadabad. It is thus highly 
likely that the raw silk exported from Western India was to some extent at least 
Bengal silk, seeing that there is no evidence of silk-rearing having been success- 
fully established in Western India until well into the 19th century. As just stated, 
frequent mention has been made of a silk supply drawn to Western India from 
Central Asia, the route being down the Indus. The earliest record of cultivation 
in Bombay Presidency is in 1823, when the worm was conveyed from Mysore 
to Dharwar. Shortly after (in 1827) Mr. Gibeme planted his garden at Dhuiia in 
Khandesh and Signor Mutti opened out his silk farm at Poona in 1829. During 
the first year of British occupation of Ahmadabad (1818) the import of raw silk 
amounted to 11 tons (300 Indian maunds), during the second year it came to 37 
tons, and in 1847 stood at 109 tons. Since then the trade has witnessed extreme 
fluctuations. Numerous explanations have been offered, such as the rise of the 
cotton traffic — both local production and foreign imports ; changes of fashion, 
more especially the decline of the demand for brocades by the Kathiawar chiefs ; 
and lastly the growth of the trade in Chinese and Central Asiatic woven silks. 

There are three chief classes of silk goods produced in Ahmadabad, vizs. plain 
silks, brocades, and silk prints. The plain goods are also largely produced in 
Surat, and the markets for these are Kathiawar, Rajputana, Central India, 
Bombay, the Deccan, the Central Provinces and the Nizam’s Dominions. The 
brocades, as also cloths of silver and gold, are much less used for robes nowadays 
than formerly, but are in demand for upholstery and elephant and other trappings. 

Surat has for long years past been largely concerned in the supply of silks 
to Burma, and a Native of Surat, seeing the advantage of proximity to the Bengal 
silk supply and the facility of export to Rangoon, some years ago organised a silk 
factory in Calcutta to be run exclusively for the Burmese market. But for many 
years past the demand by Burma for Indian silks has shown a decided tendency 
to decline, and an inqiairy was instituted as to the cause. It was pointed out 
that in the first instance the silk-weavers of Surat were primarily responsible, in 
that yielding to the recommendations of Native merchants in Rangoon, they had 
gradually lowered their price by reducing the' quality until it was recognised in 
Burma that the locally manufactm’ed silks, though more expensive, were in- 
finitely more lasting aird the colours and patterns more in accord with the pre- 
vailing fashion. It was also pointed out that the adva,nc6s of European com- 
merce and the necessities of the people had led to a substitution of cotton for silk 
goods...'' 

MADRAS. — Brandt {Bhumi of the Bee. of iihe Mad. Govt, relative to the CuU. 
of Silk in the Pres., Oct, 1871) says that no mention occurs of silk in con- 
nection with Madras prior to the year 1791 — a statement that is hardly 
correct (see p. 1019). Tippu Sultan appears closely associated with the rise 
of the modern industry, A Native of Trichinopoly was^ by him sent to 
Bengal to learn the silk trade. But there ’ must have existed an industry 
Ijrioi' to that date, since we read of a present made to an Englishman, in 1793, 
having consisted of “ kincobs ” made at, Tric^inopoly. Dr. James Anderson, 
Physician General at Madras, established 1771 a plantation of 5,000 white 
mulberry bushes from Hyderabad stock’ at Nungumbaukum — a suburb of 
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Madras — and in December 1790, after many failures, sricceedad in acclimatising 
the Bengal worm. It would seem that this insect, subsequently conveyed back 
to Bengal, may have given origin to the name Madrasi, the alternative name 
for the msfn— the JSombyx ertesi of Hutton. Dr. Anderson urged that the 
Peninsula, owing to its more equable temperature, had great advantages over 
Bengal. In consequence, a vigorous effort was made by the Madras Government 
to distribute Dr. Anderson’s acclimatised insect to all parts of South India 
deemed likely to prove suitable new areas, and every encouragement was given 
to extend mulberry cultivation. Collectors, surgeons, paymasters, etc., became 
superintendents of Government plantations all over the Presidency. About 
this time Dr. Anderson reported a successful experiment to improve the Bengal 
silkworm, 10| grains of silk being obtained as against 6 grains, the average 
outturn in Bengal. Cocoons were wovmd on the Piedmontese reel and ultimately 
a brilliant white silk was obtained. But it soon began to be believed that Dr. 
Anderson had taken a too sanguine view of the possibilities of the Madras Pre- 
sidency in the rearing of silk. All parts of Soutli India were not alike suitable, 
an<i a uniform climate, that might admit of breeding throughout the year, was 
soon realised as by no means a desirable state of affairs. This story of the Madras 
experiments is very largely that also of many other enterprises in India — ignor- 
ance of the conditions upon which alone success depends being the foundation 
of a superstructure of failure and disappointment greatly calculated to retard 
legitimate endeavours. The Madras Government spent £20,000 in foiir yearS; 
and a fixrther sum of Bs. 78,736, for the filature constructed at Vellavedu. They 
shortly after advertised their plantations and property for sale, but obtained 
no offers. . 

Notwithstanding the failures and disappointments in the acclimatisation 
of the silkworm and the establishment of a silk-reeling industry, the manufacture 
of silk and satin made considerable progress in the Madras Presidency. And 
beyond the Presidency the silk brocades and the plain silks of Mysore are famous 
even to the present day, A century ago Buchanan-Hamilton {Journ. to Mysore, 
etc., L, 208, 222 ; ii., 263) gave an acepunt of the industry that to this day has 
hardly been excelled for its fulness and thoroughness. Persons desirous of studying 
the subject of silk in South India could not do better than begin their inquiry 
by perusing Hamilton’s account. 

MVSOJRB. — In Mysore and Travancore greater success was attained than in 
any part of the Madras Presidency proper. In 1849 Surgeon Smith published a 
report of the silk experiments of Mysore from the date of its introduction by Tippu 
Sultan to the date of his report. Coming down to recent times, the story of failm-e 
has to be replaced with a record of success. The late Mr. J. M. Tata started an 
experimental silk-rearing farm in Bangalore with a view to resuscitate the in- 
dustry. In 1897 he personally visited Bangalore and chose the land for his 
plantation and rearing-houses. He then sent off to Japan to obtain the services 
of a superintendent and a selected number of trained operatives, both men and 
women. It was soon ascertained that the tableland of Mysore approximates in 
climatjc conditions very closely to that of the warm zone of Japanese silk culture. 
The services of Mr. T. Odzu were in 1899 procured as manager and the farm was 
started a little beyond the Basavanagudi extension at the village of Yediyur. A 
similar experiment was started by Mr, Partridge at Yellahanka near Bangalore. 
Henceforward we road of steady progress in the Tata Farm, the Mysore authorities 
having made it a grant of Rs. 3,000 a year in return for obtaining permission for 
its utilisation as a sort of school where the Japanese methods of growing the 
mulberry and rearing the insects might be taught to the people of Mysore. And 
it may be added that it soon exercised even a wider influence in connection with 
the proposed new silk farm of Pusa in Bihar, The Mysore farm was also visited 
by Major Showens, in order to study the methods pursued. That officer has 
since organised a silk industry in Khelat (official letter dated April 29, 1906), 
and says, “ 1 may note here that about the best Indian silk that has reached 
London yet, is that produced at the Tata experimental silk farm at Bangalore. 
A sample of this silk was shown me by Mr. Frank Durant (Durant, Beva,n & Co.), 
and he advised our taking that as a model at Mastung. This silk realised as 
miich as 175. a pound.” Such high testimony is thus fully expressive of the great 
sirccess attained by the^ Tata Farm. 

TffB SILK TRADB OP INDIA, 

EARLY RECORDS OP INDIAN SILK TRADB.—Y&rtUma (Travels, 1610 (ed. 
Hakl, Soe.), 38) speaks of the silk of Bengal being conveyed to Mecca. In a 

1018 


Trade. 



EARLY INDIAN RECORDS 

further passage ho discusses the cotton and silk goods of Cambay. In a third, 
makes mention of the silk being made in large quantities at a place identified as 
having been Masnlipatam. These three statements thus exemplify the three 
great centres of the early silk trade of India. Sir George Birdwood and IMr. 

W. Foster published, in 1893, The First Letter Book of the Bast India Company, 
or a register of the official correspondence from 1600-19. We tliere read, in 
the Commission granted to the commander of the Company’s second voyage 
(1(305), of provision beuig made for the purchase of raw silk, but there is nothing 
to show that the entry in question denotes that the silk was to be procured from 
India. In subsequent commissions of other ships, such as of the date 1(309, 
special mention was made of the Chinese and Persian silks. The foinner are 
spoken of as Lamking (Nanicing) and Canton. Persian silk was sent in 1(517 
to Surat in exchange for sugar and other Indian commodities. It would seem 
that the Company’s first efforts at silk manufacture were made in Surat, though Sumt 
everything points to the raw silk having had to be carried to the manufacturers Maimfaetures. 
of that town (see pp. 995, 1017). Mr. W. Foster, in a series of volumes entitled 
Letters Received by the East India Company, 1602 to 1619, affords many useful 
additional historic facts regarding the silk trade of India. We there learn that, 
disregarding letters that deal with China, Japan, Malay, Siam or Straits silks, 
one of the earliest mentions of Indian commercial silks occurs in a letter from Cambay. 
Cambay, dated 1614. It is there stated that silk used formerly to be brought 
to that city from the interior. One of the earliest references to Bengal silk occurs Bengal, 
in a letter from Sir Thomas Boe, written at Ajmir, December 1616, in which he 
discourses against the proposal then made to found special factories in order to 
purchase Bengal silks. He says that these are to be “had cheaper at Agra.” 

‘‘ I am of opinion your residences are sufficient and best chosen as they are.” He 

then adds that there exists “ Silk of Bengala plenty at reasonable rates ” (E.I.G., 

l.c. iv., 2t50). Subsequently, in 1619, a letter was issued from the factors at Surat 

to those at Masulipatam, in which an acknowledgment is made of “ Musters of jjasulipafcam. 

Bengala silke.” Foster {The English Factories, 1618-21, 153) furnishes a letter 

from Masulipatam, in which the following occurs, “I am in good hope after some 

small time to furnish you with good quantetyes of that sort of Bengala silke 

which Lawrence Walso first, and Bobert Young after, shewed you musters 

of in England.” In a further letter, of date 1620, we read of Bobert Hughes 

having been deputed from Surat and Agra to orgam'se a factory at Patna, He Patna. 

purchased a maund of '' serbandy" cocoons, for he adds it is “the cheapest 

and surest dealinge to buye the serhandye and wynde it of mysclfe.” Further on, 

doubt is tlirown on the advantage of a filature at Patna, seeing that the silk 

cocoons had to be conveyed from “ the cittye of Mueksoudabad (Murshidabad) Mursbulabad. 

where it is mads, wliich wordd bee worth bothe labor and charge, for wee are 

assured that there it may be provided in infinite quantetyes at least, twenty 

per cent, cheaper than in anye other place of India, and of the choysest stufe, 

w'ounde off into what condition you shall require it, as it comes from the worme ; 

where are also innumerable of silk wynderes, experts worlonen, and labour 

cheaper by a thmi than else where ” {l.c. 229-30). Bernier {Travels, 1656-8, 

439-40) says, “There is in Bengale such a quantity of cotton and silks, that Bengal, tliefcitoro 
the kingdom may be called the common storehouse for those two kinds of mer- of Cotton and 
chandise, not of Hindoustaii or the Empire of the Great Mogol only, but of all • 
the neighbouring kingdoms and even of Europe.” Tavernier, (Trayefo in Ind. 

1676 (ed. Ball), ii., 2-3) tells us that in his time Kasimbazar ( “ Cosenbazar ’ ), a 

village in the kingdom of Bengal, furnished about 22,000 bales of silk annually, 

each bale weighing 100 lb. “ The Dutch,” he continues, “ generally took, either Dateii and 

for Japan or for Holland, 6,000 to 7,000 bales of it and they would have liked English Trade. 

to got more, but the merchants of Tartary and of the whole Mogul Empire opposed 

their doing so, for these merchants took as much as the Dutch, and the balance 

remained with the people of the country for .th® manufacture of their own stuffs. 

All these silke are brought to the Kingdom of Gujarat, and the greater part come 
to Ahmedabad and Surat, where they are woven into fabrics.” “ The crude 
silk of Kasimbazar is yellow.” Bernier says^ “ The Dutch have sometimes 
seven or eight hundred Natives employed in thpic. efik factory at Kassem-Bazar, 
where, in like manner, the English and other merchants employ a proportionate 

There would thus seem no doubt that Ipng apterior to the arrival of the Early Bengal 
Dutch and English traders in Eastern, Bengal, :a fairly large silk industry existed, 
both in roaring the worms, reeling and throwing the silk, and in weaving all 
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manner of silken %oodB. The practical silence of Muhammadan writers on the 
subiect is however, significant, and tends to the conclusion that until the advent 
of the East India Company, little progress was made toward extending and 
improving the Native industry. Of the European traders, the Dutch were 
probably the first to find their way to the Bengal silk districts. It seems, in 
ket to have taken the British the greater part of a century before their know- 
ledge of the Bengal production took definite shape and they had assumed direct 
coirirol Most of the early books of travel, in discussing silk, speak either of the 
silks of’ Gujarat or of Masulipatam. Mandelslo {Travels, 1638, in Olearius, Hist. 
Muscovy, etc., 83) discusses the “ Cotton and Linen Cloaths ’’ and “ Silk Stuffs ” 
either conveyed to Surat or worked up there. In fact the British merchants seem 
to have striven hard to make Surat the chief centre of their Indian siili traffic, 
though they do not appear to have ever made the attempt to rear the silkworm 
there nor to build filatures at Surat. They carried the raw silk from Bengal 
to their looms. It is, therefore, surprising how Ovington could have written 
his most admirable account of the sillcworm to which reference has been made 

*^^^Sh Hemy Yule, in his Biographical Sketch of Sir Streynsham Master (Diary 
of ’William Hedges, ii., app., ccxxxvi.), gives passages from a letter by Master de- 
scriptive of Kasirabazar, in which he speaks of all the country being planted with 
mulberry trees. Sir Henry fixes the Company’s establishment of an agency in 
Kasimbazar at 1658 (Z.c. iii., cxeiv.), though they had occasional agencies there 
as early as 1653. The reader will find much interesting information regarding 
the establishment of the East India Company’s silk industry in the late Mr. 
0. B. Wilson’s Early Armais of the English in Bengal (i., 39, 55, 375-8, 394 ; ii., . 
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BXPBRIMBNTS AT IMPROVEMENT OF INDIAN SILK.— Between the dates 
mentioned for the establishment of the agencies and the records of the Company’s 
erection of filatures in Bengal, there is a gap of a century of which we know 
little more than has been indicated. In the volume of Reports and Documents 
published by the East India Company in 1836 (to which repeated reference has 
already been made) much interesting information will, however, be found. It 
is there stated that the trade of the Company in raw silk was inconsiderable in. 
extent before the middle of the last century. The chief places then producing 
silk were “ Cossimbazar, Commercolly and Rungpore.” The class of silk pro- 
curable was described as country wound. But it was freely admitted that the 
fault of that silli was its inequality, some portions being single, others double or 
even quadruple. Accordingly, in 1767, Mr. Richard Wilder, a gentleman trained 
in every department of the silk industry, was sent to Bengal to examine into 
the cause of the defective quality of Bengal raw silk. Wilder continued in 
India until his death in 1761, and was enabled to lay the foundation of great 
improvements in the winding of silk. Mr. Joseph Pouchon was appointed to 
succeed Wilder, and he claims to have so improved the reeling that Bengal 
silk became equal to that of Italy or any other country. In 1768 the Court 
of Directors advised the Government of India that it was to the increase in 
raw silk that they looked chiefly for the means of bringing home their revenue. 
Subsequently the Court advised the Government that although there was 
no branch of their trade which they more ardently wished to extend than that 
of raw silk, still they Could not think of effecting so desirable an object by 
any measures that might be oppressive to the Natives, and, therefore, no com- 
pulsory methods were to be adopted to increase the number of the silk- winders. 
With regard to planting mulberry, it was suggested that deductions from rent 
should be made on lands planted with it so as to amount to a bounty by rendering 
it more profitable than any other article of culture. 

But complaints continuing to be made by the purchasers of Bengal silk, 
it was resolved to adopt the methods of winding practised in the filatures of 
Italy and other parts of the Continent, For this purpose the services of experts 
(both English and foreign) were secured and located at the Company’s agencies. 
For example, Mr. James Wiss, a native of Piedmont, was stationed at Commer- 
colly with four Italians under him, engaged as drawers and winders. Mr. J, 
Robinson was stationed at Rangpur with three Italian experts imder him. 
While Mr. W. Aubert, with three expert reelers from Languedoc, was appointed 
to another aurung, but Aubert died at Madras in 1771, and thus never reached 
Bengal, The first report op, the silks produced was to the effect that Mr. Wiss 
had succeeded to admiyatjop ip dr*!,wing a tolerajale silk from the moat ungrateful 
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of cc^oone^lie sickliest of worms, and tinder the most unfavourable season 
possible. This xed to recommendations to improve the stock, both of the worms 
and the mulberry, and a long correspondence ensued, in which ultimately Drs. 
Roxburgh, Wallich and Lush took part, and which culminated in the attempt 
to adopt the Italian standard method of growing the plant in place of the Bengal 
bush system. 

The great difficulty in conveying live eggs from Italy to India seems to have 
suggested two alternatives 1st, to get Italian eggs from St. Helena as a half-way 
house; and 2nd, to obtain China stock. In 1771 eggs were accordingly pro- 
cured from China, and at the s.ame time the Chinese mulberry was brought to 
India. In 1774 it was reported that the Italian method of reeling had been 
so far successfully introduced that it promised in a reasonable time to fulfil 
all expectations. Wiss retired from India in 1776, but was appointed by 
the Company to a post in England by which he was enabled to afford much 
valued advice to the manufacturers in India. It would occupy too much space 
to follow the course of events farther. The purpose in view has been served, 
namely to exemplify the enlightened action of the East India Company and 
the far-reaching efforts which they expended in their endeavours to improve 
and extend the Indian silk production. It need only, therefore, be added that 
the Board of Trade in Calcutta established in 1832 an experimental filature 
in Howrah for the purpose of iastitutiag comparisons and experiments, with 
a view to improve the manufacture of i*aw silk. This was intended to guide 
the operations of the Company’s Residents in the chief silk-producing districts. 

( Under the fostering care, therefore, of the East India Company, the Indian 
silk trade prospered greatly. Dxu'ing the early years of its existence it had 
only Turkey, China and Japan to contend against. Gradually, however, the 
efforts to acclimatise the silkworm in Italy and France, and to engraft sericulture 
among the regular industries of these countries, were crowned with success, and 
India had thereby to face formidable rivals. The East India Company gradually 
also found new and more immediate outlets for their enterprise, and silk, in conse- 
quence, passed into the hands of private persons. Discouraged by the lesseiro^ 
demand for Indian raw silk, the industry fell behind and degenerated until it 
was , held that Indian silk could not compete with that of Europe. 

Many writers had reported that the cocoons of the silkworm that feeds on 
the leaveswf the castor-oil plant could not be reeled, but that the Natives of 
Assam carded these and spun them like cotton (see pp. 1011, 1013; also 
Roxburgh, Trans. Linn. Soc., 1804, vii,, 45). Up to 1858 no advantage was 
taken of that fact in Europe, but in the year mentioned, the discovery was at 
last made in England that the silk waste and wild silks of India might be utiliged 
in the manner mentioned. A new demand arose for these materials, and, in 
consequence, a complete change took place in the nature and location of the 
Indian silk trade. The waste silk of the village reeling business found a ready 
sale. A market was created for wild silks, and an export trade made its appear- 
ance in official returns under the heading of waste silk. Moreover, the reeled 
silk of India, about the period indicated, was recognised as possessing special 
features of its own for which a distinct demand existed. To Sir Thomas Wardle 
is due the credit of having urged, and successfully accomplished, the renewal of 
the efforts to improve the methods of reeling. He pressed for the introduction 
of better reeling machinery, even although M. Gallois had pointed out that he 
had some time previously introduced the TaDalette consono machine, and found 
that the wilk made by the ordinary process was quite as good. It has, however, 
been freely admitted that great improvements might be carried out hy more 
care in reefing on the lines advocated by Wardle. 

FORBIQN TRADB.—MilhunL (Rise and Prog, of the Silk Trade, in 
Or. Comm., ii,, 244r-60) gives the early returns of India. The first consign- 
ments of wound silk from India to England were made in 1772, and during 
the five succeeding years the returns of that nature averaged 180,000 lb. 
In 1785 they came to 324,307 lb. ; in 1796, to 380,352 lb. About this 
time the Company’s purchases were made by contract, and it is recorded 
that a loss of £884,744 had been sustained. , The total imports of Great 
Britain in raw and thrown silk were in 1773 returned as 777,373 lb., of 
which, under the heading of raw silk, wer| ‘145,777 lb. from Bengal; 
203,401 ib. from China ; 187,099 lb. froni My and Turkey ; and 6,190 lb. 
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from other parts; while under thrown silk, the total receipts Were 
234,906 lb. Twentj years later the corresponding figures were, total 
imports 1,261,963 lb., of which (raw silk)— Bengal supplied 736,081 lb. ; 
China, 165,435 lb. ; Italy and Turkey, 110,276 lb. ; and other parts 
8,216 lb. ; with fully one quarter of the total consisting of thrown silk, 
viz. 241,954 lb. But shortly after a complete revolution took place. The 
silkworm was acclimatised in both France and Italy, and immediately there- 
after the demand for silk in Europe not only inc;*eased very rapidly but tbo 
demand for the Indian fibre declined. The returns of the exports of raw 
silk from Bengal to England about this time began also to manifest a new 
feature, viz., it was referred to two sections. Company’s and Private exports. 
In 1805 the total exports came to 835,904 lb., of which 460,303 lb. were 
made by the Company. In 1825 the total exports were 919,436 lb., of 
which tiie Company’s share came to 699,230 Ih. In 1835 the total exports 
of raw silk came to 727,535 lb., of which the Company exported 721,509 lb. 

From 1857, when the utilisation of waste silk began to be understood 
and practised in Europe, the exports of India changed their character. 
The returns rapidly manifested a decline in value, due largely to the 
growth of the traffic in cJiasam (waste silk) and cocoons, in place of the 
reeled silk of former times. In 1867-8 the exports of raw silk from India 
were 2,226,201 lb., valued at Ks. 1,55,32,290. In 1877-8 the total ex- 
ports from India were 1,512,819 lb., valued at Rs. 70,35,493 ; in 1880-1 
they were 561,000 lb. reeled silk, plus 788,000 lb. waste silk and chasam, 
valued at 55 lakhs. Thus in twenty years from 1867-8, the exports de- 
clined from a valuation of 1| millions to | a million sterling. In 1900-1 
the figures were 660,000 lb. reeled and 1,031,000 lb. waste, with a total 
value of 51 lakhs. 

RAW SILK. « 

It is not always possible to refer the traffic in Raw Silk to the two 
important sections Wild and Domesticated, but where this can be done, 
the proportion which the former bears to the total will be exemplified. 

Exports . — The following table exhibits the Foreign Exports for the 
past seven years, arranged under the three chief classes, viz. Reeled Silk, 
Chasam or Waste, and Cocoons. 


Years, 

Reeled, 

Chasam. 

Cocoons. 

Total. 

1900-1 

1 lb. 569,770 

1 Rs. 43,02,707 

1,030,523 

8,09,619 

13,976 

9,731 

1,604,276 

51,22,057 

1901-2 

lb. 727,651 

Rs. 57,63,220 

1,165,754 

8,49,948 

42,366 

31,041 

1,935,761 

66,34,209 

1902-3 

lb. 681,862 
Rs. 55,24,418 

1,240,689 

9,66,154 

67,281 

67,181 

1,989,822 

65,47,753 

1903-4 

lb. 624,064 

I Rs. 52,51,669 

1,136,566 
i 9,89,979 ! 

101,686 
1,00,820 ' 

1,862,316 

63,42,468 

1904-5 

; lb. 506,318 1 

j Rs. 42,49,181 

761,355 
6,40,967 i 

85,990 

79,837 

1,343,663 

49,09,975 

1905-6 

i lb. 578,460 

Rs. 47,32,832 

1,131,960 i 
8,43,059 1 

68,906 

63,788 

1,779,316 

66,39,679 

1906-7 

lb. 777,664 
Rs. 69,38,726 

1,096,193 j 
8,67,700 ; 

70,691 

68,592 

1,943,438 

68,65,018 
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Of these amounts, the Wild Silks were as follows! — In 1900-1, the 
exports of reeled wild silks were 62,693 Ih. ; in 1901-2, 16,884 lb, ’; in 
1902-3, 3,919 lb. ; in 1903-4, 10,4941b. ; in 1904-5, 19,287 lb., in 1905-6, 
26,904 lb. ; and in 1906-7, 23,990 lb. The traffic in reeled wild silk has 
thus fluctuated very greatly. Of chasam or waste, the figures given are 
much higher, and seem to have been on the whole increasing, tlioizgh. in 
1904-5 a shrinkage occurred. The figures were in 1900-1, 447,488 lb. ; 
in 1901-2, 492,113 lb. ; in 1902-3, 626,977 lb. ; in 1903-4, 727,545 lb. ; 

1904- 5, 350,514 lb. ; in 1905-6, 634,593 lb. ; and in 1906-7, 463,440 lb. 
So also the traffic in cocoons seems to have marked an expansion, though 
a shrinkage occurred in 1905-6. Let it be observed, however, the <?xports 
of this nature are almost entirely wild cocoons. The returns of wild 
cocoons exported were in 1900-1, 13,976 lb. ; in 1901-2, 32,940 lb. ; in 
1902-3, 53,125 lb.; in 1903-4, 87,952 lb.; in 1904-5, 80,540 lb.; in 

1905- 6, 46,725 lb. ; and in 1906-7, 36,965 lb. ; which figures, it will b.*. 
seen, leave very small balances annually that have to be accounted for 
as being domesticated cocoons. 

Turning to the provincial transactions, it may be pointed out that 
practically the whole of the reeled silk exported from India goes from 
Bengal. Of the chasam, it may be said that two-thirds go from Bengal 
.and one-third from Madras, the other provinces contributing negligible 
quantities. So also of the traffic in cocoons, two-thirds go from Bengal 
and one-third from Madras. Thus it will be seen the exports from the 
province of Bengal are by far the most important, since, as a rule, they 
amount to three-fourths of the total. Following Bengal come the 
Madras ports, which usually contribute from a fifth to a fourth of 
the total foreign exports. As manifested by the returns of railborne 
traffic, these Madras exports must be Mysore silk carried to the Madras 
port towns by rail, and then exported to foreign countries. But if any- 
thing, the Madras traffic seems to be declining, while the exports from 
Bombay are expanding. In 1900-1 the Bombay exports stood at 
10,091 lb., while in 1906-7 they had expanded to 233,774 lb. From the 
returns of railborne traffic, the raw silk that drains into Bombay town 
(from which the foreign exports are largely made) appears to be mainly 
Panjab silk, or silk conveyed into the Panjab from across its land frontier 
— doubtless to some extent Kashmir silk. Of these foreign exports about 
three-fourths go to France and approximately one-fourth to the United 
Kingdom. 

Imports. — Perhaps the most significant feature of this , aspect of 
India’s foreign silk trade is the circumstance that more raw (reeled) silk 
is imported by Bombay and Burma than is exported by Bengal. The 
figures for the years 1900-7 have been 1900-1, 2,635,377 lb., valued 
at Rs. 1,01,69,402 ; in 1901-2, 2,128,483 lb., valued at Rs. 80,96,200 ; 
in 1902-3, 1,639,189 lb., valued at Rs. 55,16,149 ; in 1903-4, 1,544,315 lb., 
valued at Rs. 59,29,527 ; in 1904-5, 1,858,709 lb., valued at Rs. 73,41,121 ; 
in 1905-6, 1,645,696 lb., valued at Rs. 71,19,049 ; and in 1906-7, 
1,422,467 lb., valued at Rs. 56,80,273, Of these quantities practically 
the whole comes from China and the Straits, the former furnishing about 
four-fifths of the supply. It has often been pointed out that this large 
import trade is mainly a consequence of the. cheap freights by the return 
opium steamers to Bombay. But there would seem no doubt that Bengal 
for a century or more had failed to meet the demands of Western India. 
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The Bombay demand was, however, the incentive for the Gujarati silk 
merchants and weavers permeating the whole of India and forming the 
colonies that exist to-day all over the chief silk-producing localities of 
the Empire. It is needless, therefore, to add that out of the imports, 
Bombay takes by far the major portion, only about one-seventh going 
to Burma, while the other pro’vinces take practically no share in these 
imports. 

Thus while Bengal is the great producing province, Bombay is the 
chief distributing centre. By rail and river the Chinese silks brought to 
Western India are carried not only through the Presidency of Bombay, 
but very largely to the Panjab and even to the United Provinces. Hence 
it may be said that while Bengal is the chief producing province, the 
Panjab is the chief consuming province of India. 

Re-exports. — It only remains to briefly indicate the re-export trade, 
practically the whole of which goes from Bombay, and is, in consequence, 
Chinese silk. The quantities of foreign silk re-exported during the period 
of 1900-7 were as follows : — 1900-1, 97,519 lb., valued at Es. 1,89,475; 
1901-2, 59,941 lb„ valued at Es. 1,46,265 ; 1902-3, 86,249 lb., valued at 
Es. 1,62,279 ; 1903-4, 68,131 lb., valued at Es. 1,40,828 ; 1904-6, 64,522 
lb., valued at Es. 1,48,729 ; 1905-6, 69,330 lb., valued at Es. 1,35,045 ; 
and in 1906-7, 105,288 lb., valued at Es. 3,78,860. These re-exports go , 
mainly to the United Kingdom and Arabia. 

MANUPACTURBD SILK. 

Eepeated reference has been made to N. G. Mukerji {Momg. 
Silk Fabrics of Beng., 45-82) ; his chapter on fabrics will be found 
to give every possible detail regarding the rise and present position of 
the Indian industry, the class of goods manufactured, and the extent 
of the trade. He mentions, for example, the Murshidabad silk manu- 
facturers turning out many difierent classes of goods, such as gown- 
pieces, corahs, silk-muslins, handkerchiefs, mathas, imitation Assam silk, 
etc. The last mentioned was specially introduced by Mukerji himself 
as a relief measure, but the success attained has ‘‘ given rise to a hope that 
under a fostering care the silk-weaving industry of Bengal may be 
developed in other directions also.” Speaking of the corahs, Mukerji 
observes that “ these are the cheapest silk fabrics which form the staples 
of export to Europe, where they are used mainly for lining purposes. 
Coral^ are generally woven 7 yards by 1 yard, and sold at a rupee (= I 5 . id.) 
per square yard. They are made out of unbleached and untwisted 
thread, and bleached in the piece after they are woven. Oorahs are also 
woven 10 yards by 42 inches, like ordinary gown-pieces, and worn as 
saris by widows. Like gown-pieces, corahs are valued by the number 
of warp threads (called shdnd), 2,400 warp threads per yard making 
the best gown-pieces and corahs, while 1,200 or 1,000 warp threads per 
yard make the poorest gown-pieces and corahs. The price of corahs 
varies from 6 annas to Bs. 1-8 per square yard.” In the Review of Trade 
of British India (1904-5, 38), the statement occurs : “ The exports have 
steadily diminished during the last five years, the decrease compared with 
1903-4'‘being 12 per cent., and what was once a trade of some importance 
is rapidly approaching insignificance.” This has reference mainly to the 
decline in the exports of coraih silks, in which there seems some prospect 
of a revival. But at present the exports from India are ‘‘ chiefly 
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of tissues woven in Bengal from indigenous silks, for W Bombay mills 
employ imported silk and weave principally for the home markets.” 

Bxporfs. — These again may be best arranged in tabular form under 
the chief classes — piece goods, silk goods mixed with other materials, 
thread, and other sorts. 


Year. 

Piece Goods. 

Mixed. 

Thread. 

Others. 

Total 

Values, 

1900-1 

yds. 

1,175,924 

152,367 

lb. 

175 

60 



Rs. 

10,96,770 

1,56,197 

Rs. 

630 

850 

12,54,447 

1901-2 

yds. 

854,092 

196,072 

lb. 

257 

81 



Rs. 

8,90,549 

1,61,507 

Rs. 

2,022 

616 

10,54,994 

1902-3 

yds. 

819,324 

108,951 

lb. 

39 

1,036 



Rs. 

8,30,432 

1,15,095 

Rs. 

314 

3,010 

9,48,851 

1903-4 

yds. 

677,225 

151,835 

lb. 

3 

44 



Rs. 

6,51,720 

1,80,169 

Rs. 

30 

750 

8,32,669 

1904-5 

yds. 

535,182 

162,389 

lb. 

264 

80 



Rs. 

6,66,868 

1,80,169 

Rs. 

30 

1,214 

7,48,281 

1905-6 

yds. 

546,030 

136,338 

lb. 

221 





Rs. 

6,10,569 

1,03,390 

Rs. 

1,150 

— 

7,15,109 

1906-7 

yds. 

575,245 

86,740 

lb. 

172 

11 




Rs. 

6,02,336 j 

82,526 

Rs. 

1,150 

60 

6,86,072 


The exports have thus in recent years been steadily decreasing, 
the value of the piece goods exported having shrunk during the 
years 1900-1 to 1906-7 to less than one-half. The total value of all 
manufactured goods has similarly shrunk from 12| to a little under 
7 lakhs. If, however, the comparison be carried farther back, the 
decline is manifested as even still more serious. For the five years 
ending 1895-6 the exports of manufactured silks of all kinds were 
valued at 19|- lakhs of rupees. The finer silk fabrics made in India 
are nearly entirely used up in the country. In 1904-5 the value of the 
Bengal exports of all kinds amounted to Rs. 5,76,390, or almost four-fifths 
of the total. The share of Bombay, which means chiefiy imported silk 
for the home market, was Rs. 1,34,749, while the balance went from 
Madras and Burma. Turning to the chief markets, we find that in 1906-7 
the United Kingdom imported Indian goods to the value of Rs. 3,44,850 ; 
France, Rs. 80,135 ; Arabia, Rs. 62,581 ; North Africa, Rs. 23,229 ; 
Straits Settlements, Rs. 55,348 ; Turkey-in-Asia, Rs. 33,715 ; and 
Australia, Rs. 12,013. 

Imports. — These show a remarkable expansion. In 1876-7 they were 
valued at 58|- lakhs, five years later at 135 lakhs, and a decade still 
later (1890-1) 140 lakhs of rupees. Since 1900 the figures have been 
as follows 1900-1, Rs. 1,66,58,108 ; 1901-2, Rs. 1,48,47,009 ; 1902-3, 
Rs. 1,63,23,232 ; 1903-4, Rs. 1,83,34,720; 1904-5, Rs. 2,11,81,502 (the 
highest figure yet attained); 1905-6, Bs. 1,90,15,100 ; and in 1906-7, 
Rs. 1,82,50,465. The largest quantities in 1906-7 came from Japan, 
Rs. 74,01,060 ; China, Rs. 33,97,558 ; France, Rs. 20,19,303 ; Italy, 
Rs. 19,84,466 ; the Straits Settlements, Rs; 1,02,307 ; the United King- 
dom, Rs. 13,95,680; and Austria-Hungary, Rs. 3,06,661; while the chief 
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Into Bombay importing Centre Bombay, wbicb takes almost tbree-fonrtbs, tbe 
and Bvirma. balance going cbiefly to Burma. Reviewing tbe trade returns for 1904-5, 
Robertson (jKev. o/ M., 1904-5, 17) says : “ Piece goods of pure 

sillc are chiefly of Chinese and Japanese make, the latter predominating, 
and jointly (including re-exports from the Straits Settlements) they 
amounted to 16*3 million yards, valued at 102 lakhs, out of a total of 
18-9 million yards, valued at 124| lakhs. The value of the silk goods 
mixed with other materials, 43*8 lakhs, is 30 per cent, greater than in 
1903-4. There is also an advance of 26*8 per cent, in ‘ other sorts,’ of 
which the value rose by 51*7 per cent, to 42-9 lakhs. This includes 
Hand-wea’jiDg. wai'p and yam of Italian sillc imported into Bombay for hand- weaving.” 

The expansion of the imports in mixed silk and other textiles and in 
thread, warp and yarn, is therefore a highly significant feature of the 
modern silk traffic that gives a useful hint as to the demands of the 


Be-exports, 


rrom Bombay. 


Trans - 
frontier. 


Brom Xashmir, 


hand-loom workers. 

Re-exports. — ^Have been increasing in recent years, and in 1904-5 
were not far behind the exports in value. The figures for the period 
discussed were as follows : — 1900-1, Rs. 5,33,749 ; 1901-2, Rs. 6,72,841 ; 
1902-3, Rs. 7,33,519; 1903-4, Rs. 6,98,160 ; 1904-5, Rs. 6,01,942 ; 

1905- 6, Rs. 6,47,797 ; and 1906-7, Rs. 6,77,683. Bombay exports practi- 
cally the whole amount, and the chief markets for these re-exported goods 
appear to be Natal, Arabia, British Bast Africa, Gape Colony and Persia. 

Trans- frontier Trade. — Turning from the foreign to the Trans-frontier 
land trade, the returns may similarly be indicated under exports and 
imports of raw and of manufactured silks. Of Raw. — The exports 
during recent years have been as follows : — 1904-5, 189 cwt., valued at 
Rs, 85,233 ; 1905-6, 190 cwt., valued at Rs. 93,586 ; 1906-7, 94 cwt., 
valued at Rs. 51,175. The chief markets are the South Shan States, 
Bhutan and North-East Afghanistan. The imports during the same period 
have been : — 1904-5, 2,960 cwt., valued at Rs. 19,98,484 ; 1905-6, 4,121 
cwt., valued at Rs. 29,37,592 ; 1906-7, 4,165 cwt., valued at Rs. 30,88,935. 
Kashmir and Western China supply practically the whole amount. Of 
Manufactures. — The following are the returns of re-exported silk 
goods : — 1904-5, 667 cwt., valued at Rs. 8,97,079 ; 1905-6, 710 cwt., 
valued at Rs. 8,11,581 ; 1906-7, 969 cwt., valued at Rs. 9,36,406. The 
chief markets are the South Shan States, North Siam, North Shan States, 
South Siam and Tibet. The imports for the same period were : — 1904-5, 
196 cwt., valued at Rs. 4,72,833 ; 1905-6, 445 cwt., valued at Rs, 7,33,319 ; 

1906- 7, 250 cwt., valued at Rs. 5,01,206. The largest quantities come 
from North and South Siam and the South Shan States. 


D.E.P., SOLANUM, Linn. ; FI JBr. Ind., iv., 229-37 ; Prain, Bmg. Plants, 

vi., pt. iii., 1903, ii., 743-7 ; Solanaceje. A genus of shrubs, herbs or small trees, 
266-74. comprising numerous species of economic importance, such as the 
Eiym/aZ and the potato- 

Egg-plant, _ S. Melongena, Linn. The Egg-plant, Brinjal, 'baujan, hhanta, 
Brinjal. brinjal, bartaku, maihoti hin'poU, wangan, vengan, vange, rigana, kutMrekai, 
chiri vanga, badane hayi, badnihai, trong, khayan, etc. Ixitroduced into 
India and now extensively cultivated. Do Candolle considers it is a 
native of Asia (not America), and other botanists have viewed it as 
Arabian, There are many very distinct forms or races distinguished by 
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the shape and colour of the fruit, egg-shaped to an elongated pear or even 
cylindrical, while in colour it ranges from white tlirough yellow to red 
and even dark purple. hTone are eaten in the fresh state but are cooked 
as vegetables. 

Cultivation . — The seeds are sown at the beginning of the rains Cultiva- 
and the plants put out at the distance of a foot and a half apart, tion. 

They come into season in August or September and bear till the end seasons, 
of the cold weather, certain varieties yielding till June and in Madras 
right tlirough summer to October. In the suburbs of Calcutta, Bombay and 
Madras, in other words, in the vicinity of large towns, the hrinjal is culti- 
vated as a field crop. Full accounts of cultivation have recently been 
given by Mukerji and Roy for Bengal, and by Mollison for Bombay. The Bombay, 
latter states that the varieties with purple fruits grow into much-branched 
shrubs about 3 feet high. The small-fruited forms are not so tall. The 
field vpieties, he further adds, have prickles. The crop is grown chiefly 
in Gujarat, especially in the goradu or hesar garden lands of Kaira and 
Baroda. The crop is obtained from transplanted seedlings. The seed- 
bed is carefully prepared in May, and the young plants are ready for 
transplantation in six weeks or two months. The field into which they are 
transferred is prepared as for chillies, i.e. ploughed two or three times and 
then harrowed till a fine tilth is obtained. Before the first ploughing, a Houghing, 
dressing is given of not less than 20 tons old farm-yard manure per acre. Manure. 

The seedlings are planted two together in rows, to 3| feet apart in both 
directions. When well established they should be earthed up, before 
which a top-dressing of 500 lb. of nitre or 1,000 lb. of castor-cake placed 
round the plants will be found very beneficial. Beds for irrigation and irrigation, 
watering are arranged as in the case of chillies {Civpsienm). Mollison 
gives a table showing the yield, cost of cultivation, and value of outturn 
per acre under fairly high-class cultivation. The table shows that nitre 
as a top-dressing has a remarkable effect on the crop. With a manure of cost and 
dried fish and nitre, at the rate of 1,451 lb. fish and 433 lb. nitre per acre, O'ltturn. 
the outturn was found to be 16,322 lb., cost of cultivation Rs. 138-6, and 
value of outturn Rs. 326-5 per acre. 

In Bengal, according to Mukerji, the seed is sown at the end of March Bengal, 
or early in May. The field to which the seedlings are transferred is pre- Seasons, 
pared in December or January and should be ready for planting in May. 

The plants begin to bear in August. A variety, Imown as Tculi begun, is 
sown in September and October ; the seedlings are transplanted in October 
or November and the plants bear from February to June. He esti- 
mates the cost of cultivation at Rs. 60-8 per acre, and with an outturn cost, 
of 160 maunds per acre, worth Rs. 90, the net profit would amount to about ont^rn. 

Rs. 30 per acre. Roy puts this matter more pointedly. There are two 
principal varieties, he says — (1) the winter and (2) the spring. The 
finest brmjaZs are known as elokesM and mukta keshi. When grown as a 
spring crop hrinjal follows dus paddy or jute. But where the rainfall is 
heavy it is grown in the rahi season.. 

Uses . — Brinjals are much eaten by the Natives whenever procurable, Vegetable, 
and by the Europeans during the early summer months, when other 
vegetables are not available. The Natives use them (a) in curries ; (h) 
roasted in hot ashes and mashed with salt, onions, chillies, and lime-juice 
or mustard-oil ; (c) cut into slices and fried in oil ; and (d) pickled while 
young and tender with mustard-oil, chillies, salt, etc. By Europeans they 
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are usually prepared by being Half boiled, tlie interior scooped out and 
masked with pepper, salt and butter, tken replaced and baked. 

[Gf. Bontius, Hist. Nat. et Med. Ind. Or., 1629, in Pisa, Ind. TJtri. re Nat. 
et Med., 1658, 123-4; Beutham, Jtev. of Targioni-Tozzetti, in Journ. Hart. Soc., 
1855, ix., 140-1; De Candolle, Orig. Cult. Plants, 1884, 287; Basu, Agri. 
Lohardaga, 1890, pt. i„ 76-6; Banerjei, Agri. Cuttack, 1893, 107-8; Henry, 
Econ. Bot. China, 1893, 50 ; Mukerji, Handbook Ind. Agri., 1901, 343-6 ; Mollison, 
Textbook Ind. 1901, iii., 209-11; Woodrow, Card, in Ind., 1903, 199; 

Hobson-Jobson (ed. Crooke), 1903, 115-6; Hosie, Kept. Prov. of Ssu'ch’uan, 1904, 
No. 5, 15 ; Firminger, Man. Card. Ind. (ed, Cameron), 1904, 156 ; Joret, Les PL 
dans HAntiq., etc., 1904, ii,, 253; Roy, Crops of Bengal, 1906, 138—41.] 
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S. tulbeposum, Linn. Tke Potato, alu, hilati dlu, batata, wallami, 
Mlangu, utalay gudda, etc. 

Witk reference to tke indigenous kabitat of the potato, De Candolle 
{l.c. 45-53) states that tke only locality in whick a species is found really 
wild, that could be accepted as representing tke cultivated plant, is Ckili, 
but that it is very doubtful wketlier its natural home extends to Peru and 
New Granada. According to Baker {Journ. Linn. Soc., xx., 489), however, 
undoubted forms of S. tuherosuin have been found wild in Lima and in 
New Granada also, but tke plant is everywhere one which occurs at a 
comparatively high altitude and in a dry climate, and is met with nowhere 
in tke near neighbourhood of the coast. It is proved beyond doubt that 
at the time of the discovery of America the cultivation of the potato was 
practised with every appearance of ancient usage in the temperate regions 
extending from Chili to New Granada (Asa Gray, Scient. Papers, 1889, 
i., 317). In Europe it was introduced at some period between 1580 and 
1685, first into Spain, thence to Portugal, Italy, Prance, Belgium and 
Germany. It had reached Ireland in 1585 or 1586 (Roze, Hist, de la 
Pomme de Terre, Paris, 1898). The first mention of it in connection with 
India appears in Terry’s account of the banquet at Ajmir given by Asaph 
Chan to Sir Thomas Roe in 1615 {Voyage E. Ind., 197). Fryer (1675, 
Hew. Acc. E. Ind. and Pers. (ed. 1698), 104, 179) describes the gardens of 
Surat and the Karnatak as containing among other vegetables brinjals 
and potatoes. It would thus appear that within a remarkably short 
interval, after the discovery of the potato in America, it had been 
conveyed to India and was apparently at once taken up by the better- 
class Muhammadans as a desirable addition to the ordinary articles 
of diet. 

CULTIVATION . — To-day, it maybe said to be cultivated more or less 
ill all parts of India. The methods pursued will, therefore, be now briefly 
indicated under provincial headings : — 

Bengal . — The chief potato-growing districts are Hughli, Bard wan, 
Eangpur, Jalpaiguri and Darjeeling. Full accounts have recently been 
given by Mukerji and Roy, as also in the publications of the Bengal Agri- 
cultural Department. Various kinds of the tuber are grown, of wliich the 
Patna, Naini Tal, and Gherrapunji are best known and most highly valued. 
A loose soil such as sandy loam is preferred. The crop requires moisture, 
but water must not be allowed to settle about the tubers. In rotation it 
may follow paddy or jute, but is often grown year after year without 
an_ intervening crop, especially in the vicinity of large markets, the fertility 
being preserved by high manuring. Previous to planting the land is pre- 
pared by numerous ploughings and is thoroughly pulverised. Manure, 
preferably cow-dung at the rate of 240 maunds per acre, or castor-cake 
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at tnc rate of 20 mannds per acre, should be spread on the ground after 
the first few ploughings_ and thoroughly mixed with the soil The field 
is then divided into sections by water-channels and laid out in ridges and 
furrows. Sets consisting of entire tubers or portions with two or three Sets. 

“ eyes ” are planted along the ridges, 9 to 12 inches apart in a single or 
double row. Experiments at the Sibpur Farm showed that the average 
outturn per acre from double rows was about 9,500 lb., and from single Tieu. 
rows about 7,300 lb. Planting the sets should not ordinarily take place 
in the plains before October. Between planting and harvesting, the crop 
should be watered if necessary, but not in excess, the earth stirred and 
weeded and heaped up several times round the base of the growing plants. 

Harvest takes place from 15th January to 15th March. Muker ji estimates 
the cost of cultivation at Rs. 170 per acre and the outturn at iSO mannds cost, 
valued at Rs. 225, giving a net profit of about Rs. 50. 

[<7/. Ghosha, Potato ami Its Cult., Journ. Agri.-Hort. Soc. Ind., 1871, ii., pt. ii., 

296-309 ; Basu, Agri. Lohardaga, 1890, pt. i., 74-5 ; Banerjei, Agri. Cuttack, 

1893, 108-10; Admin. Bept. Bengal, 1901-2, 16-7; Mukerji, Handbook Ind. 

Agri., 1901, 336-43 ; Roy, Crops of Beng., 1906, 113-9 ; Ann. Beptts. Dept. Land 
Bee. and, Agri.', Agri. Dept. Beng. BuU., 1906, No. 8; Exper. Farm Bepts. 

Bardwan, 1906-7, 33-40.] 

Assam. — Potatoes are extensively grown on the higher slopes chiefly Assam, 
in the Khasia hills, and in lower land which has been well drained. In the 
Gazetteer of Assam (1906, x., 73-4), which deals with the Khasia, Jaintia, 

Garo and Lushai hills, it is stated that the crop was first introduced in introduction. 

1830 by Mr. David Scott and in 1881-2 the export of potatoes from the 

province reached 127,000 maunds. Five years later, however, the tuber 

was attacked by disease and in 1887-8 the export fell to 42,000 maunds, 

and in 1899-1900 had decreased to 5,000 maunds. A change then came, 

due to the introduction in 1897 of the Naini Tal potato, and in 1903-4 

the exports reached 51,000 maunds. Two crops are raised : “ The first Two crops. 

is sown in January and February, and is gathered in June and July ; the 

second is sown in July and August and is harvested in November and 

December.” {Gf. Ind. Gard., Sept. 29, 1898, 429-30 ; Repts. Dept. Land 

Reo. and Agri. ; Agri. Dept. Assam Bull., 1904, No. 10, 5-7.] 

United Provinces of Agra and Oudh. — The potato is said to flourish XJ. Prov. 
well in the hills at Naini Tal, Almora, Paori Lohygat, and beyond Mussourio 
and also in the plains. Duthie and Fuller [Rield and Garden Crops., pt. iii., 

15-6) state that cultivation is conducted on the European method, and 
differs in no material respect from that described above for Bengal. Two 
hundred maunds is stated to be no extraordinary outturn, but the cultiva- xidd. 
tion is very expensive. “ The eyes are planted in November and the 
potatoes arc ready for digging up in February. They are sold in the 
bazar at the rate of 12 annas to one rupee and four annas per maund.” 

On the authority of the late Mr. Gollan, it is also stated that “ the best 
time to sow the acclimatised varieties is from the middle of September Seasons, 
to the middle of October, and that the hill kinds and those imported from 
Europe must be sown later. Water is freely given during growth, but the Watering, 
quantity is reduced when the leaves bedn to turn yellow. If the soil is 
naturally rich, manure is not essential, llEit in the plains manure is always Manure, 
given.” 

In recent years three varieties have been experimented with at the Baces Grown. 
Cawnpore Farm, viz. the Madrasi white, country red, and hill variety. 

In the report for 1903-4 it is stated that the average outturn for six years 
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of Madrasi and, hill varieties amounted to 13,627 lb. and 8,646 lb. respec- 
tively, while the average for five years for country red amounted to 13,119 
lb. \Gf. Nevill, JDisL Gm., 1904, iv., 46 ; 1904, xxxiv., 56, 63, 160, etc. ; 

Gawnfore Ex'per. Farm Me'pts. jqq.tb),'] 

Bombay. Bombay. — The potato is grown to a small extent on garden lands in 

all parts of the Presidency. The chief cultivation, however, is in the 
Poona district, which, according to MoUison, claims 76 per cent, of the total 
Area. area. The following is the method of cultivation which he says is there 

pursued : — The soil is mixed black, and the field usually fallowed during 
Season. rains. The land is ploughed two or three times between June and 

September and farm-yard manure, 15 to 20 tons per acre, applied before 
the third ploughing. The crop is planted in October. Tubers of medium 
size are selected for sets, and 900 lb. to 1,100 lb. of potatoes furnish sets 
sufficient to plant an acre. The tubers are each cut into three or four 
pieces and are planted 7 to 8 inches apart, in furrows 9 to 10 inches distant. 
Irrigation. crop must be weeded and irrigation given every eight days. In 

March the haulms begin to wither and turn brown, and water is now 
Harvest. withheld for a fortnight or three weeks. When gathering the crop, the 

potatoes are exposed by ploughing, first along the rows, then across. 
According to Mollison, an average crop in Poona tested by himself gave an 
Cost. outturn of 10,230 lb. per acre, worth Rs. 201. The cost of cultivation, 

estimated for the Surat district is stated to be Rs. 130-8 per acre, and an 
Tioid, average outturn of about 12,000 lb. to be worth Rs. 200 (at wholesale 

rate of 60 lb. per rupee). [Gf. Crop Exper, Repts. ; Repts, Dept. Land 
Rec. and Agri. ; Exper. Farm Repts. Poona ; Mollison, Textbook Ind. 
Agri., 1901, iii., 200-6.] 

Uses. Uses. — It is much to be regretted that no sort of statistical information 

can be furnished regarding the extent of cultivation of potatoes nor the 
magnitude of the traffic in these tubers throughout India. As already 
mentioned, within access of the great markets of the plains it is customary 
to find large plots of suitable land thrown under the crop, during the season 
nro dacti on on of the year that may be suitable. And on the hills the cultivation is even 
® more extensive, such as on the Khasia and Garo hills, and the Himalaya 

at Darjeeling, Nepal, Garhwal, Kumaon, Simla, Kangra, Kullu and 
Kashmir. So also on the tableland and lower hills of the central tracts of 
India, such as the Nilgiri hiUs, Bangalore, etc., extensive potato cultiva- 
tion exists, the produce being largely exported to the plains. 

Hindus. As an article of food, potatoes are now valued by all classes, especially 

the Hindus on days when forbidden the use of grain. At first potatoes 
Atuiiammadans. Were eaten by the Muhammadans and Europeans only, but for some years 
past they have got into universal usage, and it is now no uncommon cir- 
Hotatois Sold ^umstance to find cooked potatoes offered for sale at refreshment stalls, 
0 a oes 0 . various cold preparations, to be eaten along with so-called sweetmeats 
that form the midday meal of the city communities. The dried small 
tubers are also a common adulterant for the more expensive saUp. Po- 
tatoes are also fairly extensively employed both in the manufacture of 
starch. staich aiid in tile distillation of a||^ohol. Ligon {Hist. Barbados, 1657, 31) 

Aicoiioi. speaks of the beverage called mdbhie being made from potatoes. The 

knowledge of their possible employment in distillation is thus by no 
means a recent discovery. 

The following are the returns of the wholesale prices per maund (82 lb.) 
of potatoes in Calcutta during January of the years 1900-6 : — 1900, Rs. 2 ; 
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1901, Rs. 2-8; 1902, Rs. 1-10 ; 1903, Rs. 1-4 ; 1904, Rs. 1-4 ; 1905, 

Rs. 2-3-9 ; 1906, Rs. 3-4-3. 

lOf. Evelyn, Memoirs, 1819, ii., 292 ; Wright, Memoirs, 1828, 316-21 ; 

Bentham, Rev. of Targioni-Tozzetti, in Journ. Sort. Soc., 1855, ix., 139-40; 

De Candolle, Orig. Cult. Plants, 1884, 45 ; Asa Gray, Scient. Papers, 1889, i., 

317 ; Seers, Potato Cult., 1891 ; Barclay, Agri. Ledg., 1895, No. 20, 271-6 ; Man. 
of Potatoes, Journ. Board of Agri., Sept. 1899, vi., 169-72; June 1900, vii,, 

24-7; 1901, vii., 438-64; Thorpe, Diet. Appl. Ohem., 1900, iii., 571, 587 ; 

Prepar. and Use of Dried Potatoes, Board of Trade Journ. suppl., July 9, 1903, 

77-80; Woodrow, Card, in Ind., 1903, 397; Firminger, Man. Card. Ind. (ed, 

Cameron), 1904, 155-6; Coventry, Potato Cult., in Agri. Journ. Ind., 1906, i., 
pt. iii., 258-5 Ind. Potatoes for London, in Agri. Journ. Ind., 1906, i., pt. i., 79-80 ; 

Butler, Spraying of Potatoes, in. Agri. Journ. Ind., 1907, ii., pt. i., 96.] For micro- 
scopical results constilt Hanausek (Micro. Tech. Prod. (Winton and Barber, 
tranel.), 1907, 37). 

SORGHUM, JPers , ; Geamine^. A genus of grasses whicli em- d.B.P, 
braoes several useful species, as, for example, the important millet judr vi., pt, iii, 
— a cereal, which, after rice, is perhaps the most valuable single article 377-317. 
of food in India. The present brief review of information may there- 
fore commence with a botanical statement of Sorf/Jmm halepeme, the 
plant from which the cultivated S. tniDjare (judr) is believed to have 
originated. [Cf. Watt, Agri. Ledg., 1905, No. 6.] 

S. hal&pense, Pers. ; Andropogonhalepensis, Brot. ; Bvain, Beng. Plants, 1903, ii., Johnson 
1204 ; A. Sorghum, subsp. halepensis, Hackel, in DC., Monog. Phaner., 1889, Grass, 
vi., 601 ; A. {suhgen. Sorghum) halepensis, FI. Br. Ind., vii., 182 ; Duthie, Fodd. 

Crass. N. Ind., 1888, 40-4 ; Lisboa, Bomb. Grass., 1896, 74. The Johnson Grass, 

Cuba Grass, etc., bard, braham, hdld-mucha, galla-fari, padda-jallagadi, gadi- 
janu, hartdl, bikhonda, etc. A tall perennial grass, common throughout India 
and Burma on cultivated and uncultivated lands. There are two forms met with 
in India, which were treated by Roxburgh as separate species but exhibited thus 
in the Flora of British India : — 

a. Var. genuina {Andropogon miliaeeus, Boxh.). Lisboa mentions narvas 
and bhonda as vernacular names for this plant. 

iS. Var. effusa (A. laxus, Eoxb. {non Linn.) ). According to Roxburgh, this 
is the plant denoted by the names k&ld-mucha, gadi-janu. He says it grows in 
hedges, on banks of watercourses and on land lately cultivated. 

It is considered a good fodder grass both for grazing and for hay, but is held Poisonous, 
to have frequently poisonous after-effects, especially if eaten when too young 
or when stunted by drought. In many parts of India it is believed to be injurious 
till after the rains. The name bikhonda, given to h. in certain moun- 

tainous countries, may be intended to denote its evil reputation. The grain is Grain, 
of ton collected and eaten, though the plant seems nowhere to be specially oxil- 
tivated, Hamilton, for example, speaks of a land of broad being made from it 
in Rajmahal, and Tod {Rajasthan, ii., 170) mentions the seed being collected, 
mixed with bdjra and" eaten by the poorer classes in Bikanir. (Gf. Sly, Bxotio 
Drought Resisting Plants, in Agri. Journ. Ind,, 190T, ii., pt- ii., 1G8.] 

S. vulg’are, Pers. ; Holcus Sorghum, Linn., Sp. PI., 1753, 1047 ; Great 
Andropogon Sorghum, Brot . ; Holcus Sorghum, Roxb., FI. Ind., i., 269 ; A. Millet. 
Sorghum, Prain, Beng. Plants, 1204, ii. ; A. Sorghum, subsp. sativus, Hachel, 
in DO., Monog. Phaner., yi., 505 ; FI. Br. Ind., vii., 183. The Indian 
or Great Millet, Guinea Corn, Turkish Millet, etc., juAr, {jowar), jondhala, 
kurhi, chari (stalks), phag, hangra, shdlu, sundia, cholam, talla, 'jonna, 
yengara, pyoung, etc. A tall, handsome grass, cnltivated throughout 
India since very remote times. 

Though botanists are agreed that the judr is derived from S, halepense Distribution, 
it has been dispersed by cultivation to latitudes considerably to the north 
and south of its indigenous habitat. In most countries it is cultivated 
between latitudes 45® N. and 35® S.-^the area of cotton. In India and 
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Africa it is of greatest value iu tlie upland tracts between latitudes 15® 
and 30®. In warmer, moister regions, as in Bengal, in large portions of 
Madras, in Lower Burma, and in Ceylon it bardly ranks as an important 
cereal, since in these regions the grain ripens but indiSerently. 

Hamas. History. — -According to Cvo6k.B {Rural and Agri. Gloss., 1888, 139; also his 

edition of Hobson- Jobson, 1903, 468), the word judr has been derived from the 
Sanskrit yava-parkdra or akdra, which means “ of the nature of barley.” Dutt 
{Mat. Med. Bind., 324) mentions ydvanakt and rahta-lchurna as its special San- 
slmt names. From ydvandla it would become javandla, jauandra, and finally 
judr. The Arabic ddra (or, as it is variously written, dhurra, dhaura, douro, etc. ) 
readily becomes zura and has been Sansliritised as zdrna, and is thus but a 
variant of judr. It would seem probable that the earliest mention of the name 
dura (or dorah) occurs (9th century a.d.) in Avicenna’s reference to the people 
of Zanzibar living very largely on the grain of that name. The Javanese name 
for it is djagomutri. The cholam is probably also the tsjolani of the Malabar 
(Bheede, Hort. Mai., xii., 113, t. 60). It certainly is the battari of the Malays 
(Bnmphius, Herb. Amb., v., 194, t. 75). 

The origin of the name or Sorgho might be expected to throw much 

light on the history of the crop. Bees {Gyclopoidia, 1819), followed by Paxton, 
Johnson, and most botanical lexicographers, says it is an Oriental word and 
comes from the Indian sorghi. This doubtless is a mistake, since no such name 
for it exists in any Indian language. Kdrnieke and Werner {Bandbuch Qetreide- 
haues, 1886, i., 294-316) seem to think that it came direct from the Arabic 
dorah. The initial letter, on its passing westward, became softened into “ th " 
and ultimately into “ s.” Sadebeek {Kulturgew. der Deut. Kolon., 1899, 48-52) 
and many other authors speak of it as the sirch of the Southern Tyrol. 

John Arduin in his notes on Pliny (ii., 105, n. 23), published 1723, observes 
that Scalinger {BxercU., 1657, 292, 869) is responsible for the statement that his 
countrymen, the Italians, called it surgum. Schweinfurth {Heart of Africa, 
1873, i., 246) says that Petrus de Crescentius, about the year 1290 A.D., is 
the first author who definitely alludes to sorgo. However, in the editions of the 
Agricultura, dated 1471, 1619, and 1563, melioa {milica) and in Italian versions 
sagina occur, but not sorgo. Porta {Villoe, etc., 1592, 865), accepting Pliny’s 
statement that this millet came from India to Italy in the time of Nero, observes 
that it was called by the Italians sagina, melica, or surga. He then gives a deriva- 
tion of the last name from “ surgo, to rise,” in allusion to its towering above all 
other crops. It would seem that the word Sorghum, as it now exists, originated 
in Europe, and is strictly speaking the name for the warm temperate grain- 
jdelding races of the plant, the forms that correspond with the rabi judr of India 
presently to be described. 

Few, if any, of the European travellers in India, whose wiitings, as a rule, 
are so fruitful of historic evidence, make any reference to this grain. Yet we 
can have little doubt that it was extensively cultivated in India during at least 
the period of the explorations indicated. In the Ain-i-Akbari — the Adminis- 
tration Keport of the Emperor Akbar for the year 1590 — its price i.s quoted in 
a list of autumn grains, and in a further passage (Gladwin, transL, ii., 62) it is 
remarked that — Jewary and Bajera are the grains chiefly cultivated in the 
Subah of Guzerat.” So again, spealdng of Khandesh (Jarrett, transl., ii., 223), 
we read — “Jowari is chiefly cultivated, of which, in some places, there are tliree 
crops in a year, and its stalk is so delicate and pleasant to the taste that it is 
regarded in the light of a fruit,” It is, however, comparatively little grown on 
the Malabar coast even to the present day, and was hardly likely, therefore, to 
have been seen by the trader's and travellers who for the most part visited the 
coast towns, Koernicke, who maintains with De Candolle, that as a cultivated 
plant it originated in Africa, not India, observes that it probably reached Asia 
by sea and not by land routes, as was often, the case. But if that were so, we 
might expect to find it most extensively cultivated near the coast, whereas when 
we first learn definitely about it in India, it is the staple food of the people 
who occupy the interior and drier tablelands, not the warm, moist regions near 
the sea. It is, in fact, met with approximately in regions where its presumed 
wild stock Sorffhuni Ualepentte is most plentiful. 

Indian T’orm.s. We may, therefore, conclude that in all probability the Sanskrit people first 
learned of this grain in India, but gave themselves very little concern regarding 
it. Everything, however, points to its having been cultivated in the peninsula 
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from remote antiquity, and in all probability many of the traces of the plant 
presently met with in that country have been locally originated, [Gf. Ver- 
tomannus, Travels, etc., 1603-10, in HaU. Voy., iv., 565 ; Fuchs, De Stirp. 

Hist., 1546, ccxcvi., 261 ; Tragus, De Stirp. Hist., 1552, ii., 669 ; Lobel, Stirp. 

Advers. Nov., 1570, 14 ; Prosper Alpinus, Rer. JSgypt., 1735, 176 ; Parkinson, 

Theatr. Bot., 1640, 1137, f. 3 ; Morison, Hist. PI., 1699, iii., 196; Breyne, Prod. 

Bar. PI., 1739, ii., 83; Gronovius, PI. Orient., 1756, 134; Host, Gram. Atostriao., 

1805, iv., 1., f. 2 ; also FI. Austriac., 1827, i., 71 ; Schmidt, FI. Cap. Verd. Ins., 

1852, 158 ; Martins, FI. Bras., 1883, ii., pt. iii., 270-2 ; Hehn, KuUurpfl. und 
Haust., 1894, 492-3 ; Lambrecht, Berichte Land-und Forstw. in Deutsch Ost.- 
africa, 1903, i., 398-402 ; Semler, Prop. Agrih., 1903, iii„ 125-44 ; Joret, Les 
PI. dans VAntiq., etc., 1904, ii., 247.] 

FOOD SUPPLY. 

Varieties and Races . — Speaking in a very general sense, there are two Varieties 
great crops of judr. Of these one is the Ichanf, which ripens in autumn, and Races. 
The majority of the Marif forms would fall under the botanical varieties Forms. 
liicolorf cernuus, and vidf/aris proper. They have usually compact 
heads, the grains are more or less rounded, and the floral envelopes almost 
completely glabrous. The second crop is the rahi, or that which ripens na&i Forms, 
in spring. It seems likely that most of the races placed in this position 
would be found to fall under the varieties hians, lioxlmrffhii and 
sacchaiHiUis, and to approximate nearer to S. Jialepense than do those 
of the Jcharif series. They have lax feathery panicles with the grains 
elongated and the floral envelopes often more or less hairy. As a rule 
the best kinds are creamy white (the extremity only being darker coloured) 
and of a pearly lustre. It is customary for the grain to be slightly flattened 
near the apex, a peculiarity often much increased until in some forms it 
becomes almost hooked or even indented. The curved grains are generally curved Grains, 
the most highly prized, for the purpose of being parched. The glumes 
or envelopes are usually darker than the grains themselves, and may be 
awned or awnless. In some forms the envelopes (chaff) are coloured Fiorai 
and the grain-husk (or seed-coat) white; in others the seed-coat also is fSherent. 
uniformly or parti-coloured. Lastly, the floral envelopes may firmly 
embrace and almost adhere to the seed, while in other conditions the 
attachment may be so slight that (as in certain barleys) the grain may 
deserve the description of being naked. Naked. 

Mollison (Textbook Ind. Agri., iii., 10-11) says : “ The most notice- 
able differences between varieties are that kharif, i.e. rain crops or early Earij. 
varieties are much more numerous than rahi or late varieties. Early or Late, 
late varieties do best if sowm at their approximate seasons. A raU variety 
may or may not thrive if sown as a rain crop. None of the rain crop 
varieties are likely to succeed if sown in the rahi season.” In the ex- 
periments conducted at the farms in the Bombay Presidency it was 
established that forms of judr procmred from goradu (light) soils — for ex- 
ample, those of Kaira and Baroda— could not be cultivated on the black 
cotton soils of the Deccan. Thus there would seem no doubt centuries 
of selection and special cultivation have directly adapted this plant into 
the numerous recognisable races that exist in India. 

Area and Yield. — From the Agricultural Statistics, 1900-1 to 1905-6, Area and 
this crop is shown as occupying in British India approximately 22 million Yield, 
acres. To these figures have to be added million acres for the Native 
States, making the total of some 24 million acres for all India and Burma. 

The chief provinces in order of importance are Bombay, Madras, Berar, 
the United Provinces, Central Provinces and Panjdb. An almost identical 
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distribution exists in the Native States : judr becomes important on land 
not inundated. Out of tbe total mentioned, Gwalior takes usually close on 
balf, that is, a little over one million acres. This is followed by Mysore 
with about half a million acres, by Kotab State with 360,000, and by 
Tonk and Jaipur, having about the same acreage between them. 

It has been estimated that a yield of 6 maunds (or, say, 500 lb.) an 
acre might he a safe though probably a low average for the crop. To be 
rather under than over the mark, therefore, this would come to an annual 
production of, say, 5 million tons of grain. Muker ji {Handbooh Ind. 
Agri., 1901, 254) says of jmr, “ It yields a nourishing grain about the 
same quantity per acre as wheat or rice (900 lbs.) and ten times as much 
in fuel and fodder as ordinary cereal crops.” Mollison {l.c. 8-9), speaking 
of the Deccan kharif judr, remarks ; “An average crop in the Deccan 
will vary, according to the quality of soil, from 500 to 900 lb. per acre 
of jowdr and 100 to 200 lb. subordinate pulses with 350 to 460 bundles of 
Tcadbi ” (fodder). Referring to the Gujarat rabi judr, Mollison continues : 
“ An acre produces 800 Ih. to 1,000 lb. grain and 300 to 400 bundles of 
kadhi ; each bundle weighs 4 to 6 Ih. The fodder is usually of excellent 
quality, because the crop stands fairly thick upon the ground and the 
stalks are neither very tall nor very coarse. A rabi crop in other black 
soil districts yields generally in a fair season 660 to 700 lb. per acre.” 
In the Report of the Experimental Farm at Surat jor 1903, the yield is 
given as 1,213 Ih. grain, by-products 3,974 lb,, the value of the outturn 
Rs. 34-3-1, and the cost of cultivation Es. 30-14-0 an acre. These 
returns, as also Mollison’s figures, may be accepted as in accord with the 
numerous crop experiments that have been performed in Bombay. 

DISEASES AND PESTS. — ^The Sorghtim crop is exposed to four chief adverse 
cireumstances : — (1), ftmgal blights ; (2) parasitic flowering plants; (3) insects 
and other animal pests ; and (4) climatic disturbances. Masses {Textbook 
Plant Diseases, 216) gives particulars regarding smut. Much advantage might 
be anticipated from the systematic washing of the seed in hot water (at a 
temperature of 135'^ to 160'“ F.), or in sulphate of copper (J per cent, solution), 
before being sown. By this process the crop would be protected against 
smut and bimt. Of the parasitic flowering plants found on this crop the 
most curious is the small Sfriaa (known in the vernacular as tavU or taluk), 
which sometimes effects frightful havoc. One or two parasitic insects do 
much damage (such as the sugar-borer and an aphis), but birds and squirrels 
are by far the most destructive. To safeguard the crop, the owner watclies it 
from sunrise to sunset for some twenty days before the harvest. For this pur- 
pose he and his assistants sit on elevated platforms, placed at intervals all over 
the field, and make discordant noises by beating on old tins, or cast by slings 
small stones or hardened pellets of mud at the flocks of birds which every now 
and again settle on the field. The climatic disturbances may be briefly stated 
as want of rain at the proper season, excessive humidity and cloudy weather, 
or unnaturally high temperatures. In a further paragraph, while dealing with 
the production of this plant as a source of fodder, reference will be made to the 
evil reputation of the stems for becoming poisonous. This peculiarity is not 
constant, though it often occurs in. an epidemic form such as to justify belief 
that the germ concerned in the production of the poisonous property is dependent 
upon accidental climatic or disease conditions. The plant stunted because of 
deficiency of rain, is always a dangerous fodder for cattle. A study of the races of 
the plant, more critical than hitherto attempted, might therefore bo looked to a,s 
likely to result in the discovery of forms bettor suited to certain tracts of country 
than those at present grown. On this aspect Mollison’s pertinent observation 
may be given here : — “ Some varieties mature much more quickly than others. 
It is important to loiow which varieties reach maturity earliest ; because after 
a period of scarcity or famine, varieties which produce grain and fodder in the 
least time would be most in demand.” 
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r added that since the above was published*in 

Ledger, Maxwell-Lefroy has given many useful particulars regarding the Moth- 
borers found in the Sugar-cane, Maize and Sorghum [Agri. Journ. Ind., i., 
pt. ii., 97-113; also Mem. Z)epi. Agri. Ind., 1907, i.. No, 2). No one has as 
yet, however, written a complete account of the diseases and pests of this 
crop for the whole of India, but Barber (Dept. Land Bee. and Agri. Mad. Bull., 

1904, ii., No. 49) gives a review of the available information so far as the 
Southern Presidency is concerned. He there deals with the subjects of Smut, 

Sluedding of the Leaves, Wet Weather Mould, Reddening of the Leaves, Rust, 

Mites, Red-spot Disease, Insect and Other Animal Pests, Borers, Plant Lice, 

Plant Bugs, Weevils in the stored grain, SMan, etc. An interesting account 
of the fungal disease caused by graminicoia (also described by 

Barber, l.e. 278) is given by Butler (Mem. Dept. Agri. Ind., 1907, ii., No. 1, 

13-4). [Gf. Watt, Agri. Ledg., 1895, No. 20, 285 ; and Barclay, 375, 378.] 

Rotation. — The advantage of sowing mixed with the bushy pulse tur {Caiantis Rotation. 
iji^Jicjis) tmns very largely on the protection afforded from severe droughts and 
destructive winds. The action of leguminous crops on the soil is, however, 
valuable, and a mixed crop may on that account serve part of the purpose of a 
rotation. The rotations most frequently seen are cotton, and jndr with tur mixed ; 
cotton, judr, til ; cotton, ju&r, san hemp (the last often ploughed in as a gi’een 
manure) ; or cotton, ju&r, fallow. Juar is supposed to participate in the manure 
and cultivation bestowed on the cotton. Farm experiments have proved the 
three rotations distinctly preferable. The special value of the use of til (ses«- 
-m imi) lies in the fact that being a late crop it allows of the land being thoroughly 
ploughed every third year. Besides the plants mentioned many others are used, 
but as these may now and again be referred to in the observations below, nothing 
fm’ther need be added to the scheme of rotation just indicated. 

CULTIVATION.— Bombay and Sind. — ^There are usually 5^ to 8 Bombay, 
million acres under this crop in Bombay, and about half to three-quarters 
of a million in Sind. But this may be more fully exemplified thus In 
1905-6 the total area in Bombay was 6,570,339 acres, and the chief districts Areoa, 
within the area were — Bijapur, 1,209,066 acres ; Sholapur, 1,313,422 
acres ; Ahmadnagar, 662,918 acres ; Poona, 681,413 acres ; Satara, 600,097 
acres ; Belgaum, 583,184 acres ; Dharwar, 567,091 acres ; Khandesh, Districts. 
432,638 acres ; Ndsik, 74,641 acres ; Ahmadabad, 249,881 acres, etc. In 
the Season and Groi) Refort, published by the Department of Agriculture, 
the area in 1906-7 is stated to have been 5,643,000 acres in Bombay, 
and 630,000 acres in Sind. Mention has already been made of the large Races, 
number of recognisable forms of the plant in this Presidency. Discussing 
the merits of those grown at the Surat Experimental Farm, the Superin- 
tendent, in his Report for 1902-3, speaks of 23 having been found superior 
grain varieties, and then adds that 269 forms have been under' experiment. 

Stress may be laid on the relatively greater importance of the rdbi judr Crop, 
crop in Bombay than in the other provinces of India. It follows accord- 
ingly that a larger percentage of the Bombay forms of the plant might be 
looked for as belonging to the group with open feathery panicles and 
saccharine stems. Many valuable reports and special publications have 
appeared, such as those in connection with the Experimental Farms and 
the Crop Experiments. Mollison tells us that judr is the staple grain 
crop where black and mixed black soils predonainate, provided the rainfall 
is moderate and well distributed. Where rainfall is excessive, it gives 
place to rice, and on sandy loams and shallow soils to hajra. Mollison 
then refers his account of this cereal to the sections shown in the following 
abstract : — 

(a) The Kharif Juar of the Deccan. — The land should be ready for sowing Deccan, 
by the end of June : later sowings are not so satisfactory. The amount of seed Season, 
to be used depends to a large extent on the kind cultivated. Large-headed forms 
require more epace^ But tlie ordinary rate of seed is 6 to 8 lb- an atsre along with 
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1| to subordinat'e pulses. The seeds are mixed and drill sown, the rows being 
14 inches apart. In successful cultivation the crop is hand- weeded as well as 
hoed once or twice. The crop will come into flower in August and September 
and ripen in October and November. 

(6) The Kharif Juar of Gujarat. — ^Usually alternates on black soil with cotton : 
after removal of the latter, the land is repeatedly harrowed and scarified in 
April and May, but no ploughing is, as a rule, given since judr likes a firm seed- 
b&. In June or July the seed is drilled in rows 20 inches apart. When the crop 
stands 9 inches high, it is again hoed and the plough passed between the rows 
of seedlings. The principal crop is ready five months after sowing. 

(c) The Rabi Juar of Gujarat. — In Broach this form of /mr is called sMaZw. It is 
drill-sown in September or October, after one ploughing and several harrowings of 
the soil. The seed is sown at the rate of 7 to 8 lb. an acre. The rows are 20 inches 
apart, and the seedlings appear in the furrows. The crop is twice intercultmed 
with the biillock hoe. “ As the ears begin to fill, the stalks are tied up to each 
other BO that they may not be lodged.” This is only necessary in a good year, 
wdth a heavy crop. Harvest takes place in February to March, or five to six 
months after sowing. 

Madras. — In 1905-6 there were 4,740,841 acres under the crop. The 
areas in the chief districts in that year were as follows : — Bellary, 726,444 
acres ; Coimbatore, 704,593 acres ; Karnul, 678,290 acres ; Cuddapah, 
414,359 acres; Anantapur, 304,499 acres; Guntru’, 381,929 acres; 
Nellore, 366,689 acres ; Madura, 297,693 acres, etc. According to the 
Season and Crop Report, the area in 1906-7 was 4,479,193 acres. Large 
portions of Madras, being rice-producing countries, have only small areas 
under juar (or cholam, as it is called in South India). 

Mysore has usually a little over half a million acres, chiefly in Mysore 
and Chitaldrug districts. Of Mysore, the published averages of yield 
have shown from 453 to 800 lb. 

An exhaustive account of Sorghum in Madras has been written by 
0. Benson, Deputy Director of Agriculture, and G. K. Subba Eao, Sub- 
Assistant Director of Agriculture {Bept. Agri. Mad. Bull., 1906, No. 55, 
68 et scq.). These authors state that the outturn varies -within vude 
limits. “ The punasa or early crops of Sorghum give a larger outturn of 
comparatively poor fodder, but less grain, than the hingdri or late crop. 
The outturn of unirrigated Sorghum varies from 200 to 600 lb. per acre. 
Under irrigation, the yield on the average is double that amount. The 
outturn of dry straw from an unirrigated crop on fairly good land is two 
full cartloads per acre” (Lc. 117-8). 

“ The chief characteristic of the climate of the principal areas in the Madras 
Presidency where sorghmn is an important field crop, is the lightness of the 
rainfall. Tho only exception is that part of Nelloro and Guntur adjoining, 
where tho aimual rainfall is 30-40 inches. Elsewhere the usual fall is loss than 
25 inches and in some places as little as 20 only.” There aro two main seasons 
for sowing, an early at the beginning and a late towards the end of the soTxth- 
■^vest monsoon. The early-sown crops aro raised chiefly on the lighter Boi].s. 

“ On the mixed and more loamy soils, tho middle season varieties are usually 
found, and the late-sown crops on the heavy soils.” The crop is regarded as an 
exhausting one, and its growth, year after year, on the same land, is considered 
bad practice, but is not uncommon. It is stated that “ speaking goneralljr, on 
loamy or sandy soils sorghum, following castor or horsegram, is looked upon as 
Ihe best rotation, while the ryots will not grow sorghu in. if they can avoid it after 
a crop of Italian millet or varagu.^’ Again, “ The commonest practice is to sow 
sorghum mixed with other crops, which vary according to the nature of the 
soil, the season and the local customs.” 

“ In the Deccan districts ^een gram and other pulses, gingelly and gogu 
{isihisoifH (taniKihitiiis) are mixed in small and irregular quantities with the 
sorghum seed for an early crop and sown through the drill, while red gram, 
anumulu x^ahiah), aow gram {vtgun Catjung), and castors are so-wn in 

lines amongst the crop.” 
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_ _ In the Bouthern districts, somewhat similar mixtures are made and tlio 
whole IS sown broadcast, while it is a common practice to sow the red gram in 
lines at intervals of about six feet apart in the furrow made with a plough ” 
{ 1 , 0 . 94). ® 

The methods of preparatory tillage, of sowing, and treatment during growth 
are fully described, but cannot be gone into here. 
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^ Bemr and Hyderabad . — Tke area under the crop in 1905-6 was Berai’. 
2,660,144 acres in Berar. The average for the five years previously tvas Areas, 
approximately three million acres. Hyderabad furnishes no returns. 

The following inforniation is abstracted from an interesting account by 
S. Harcourt King {Agri. Bull., 1900, No. 3). While written professedly 
for Amraoti, F. W. Francis comments that the account is applicable to all 
the Hyderabad Assigned Districts (Berar). Judr is undoubtedly the most The arost 
important grain crop of the province— more than one-third of the total 
cultivated area being devoted to it. There are no less than 43 varieties. A-'arieuw. 

12 of which come under the denomination wani, or forms which are baked 
in hot ashes and eaten green, when the grain is tender. Of the other 
forms, four groups are formed according to their value as sources of bread, 
viz — (1) the yellow judrs — ^the bread made from these is considered Bread, 
best ; (2) whitish judrs — the bread is hard and wanting in taste ; (3) 
reddish judrs — bread is of the same colour as the grain ; (4) dirty- 
coloured judrs — seldom utilised for bread, but in making IdM (parched 
grain). Unless the soil is very hard or full of weeds, /war lands are ploughed SoUs. 
once in four or five years only, and then in April or May. Usually the soil 
is simply harrowed, generally three times. The crop is rotated with Eotation. 
cotton, sesamum, gram, wheat, Mkh {Lathy rus satiims) and tobacco, 
and is generally grown as a mixed crop, along with certain pulses. Weed- weeding, 
ing is done three or four times at intervals of a fortnight. Judr is never 
specially watered in Rerar apparently, nor is it customary to grow the 
crop on land systematically irrigated. This is the rule for the grain crop, 
but when required to make up deficiencies of fodder, thickly sown and 
irrigated crops are taken. Judr requires good rain in August and it comes Season, 
into ear from three to four months after being sown, and ripens in five 
months (November to December). In a good season the yield would be Yield. 

833 lb. to the acre, and, after making all allowances, an estimate of 600 lb. 
would be a fair average production. 

In Hyderabad it is stated that there are two crops of judr : the one sown from Hydera- 
the 6th June to the 17th July and reaped from the 22nd October to the 30th had. 
November. The second crop, known as white is sown between the 25th 
September and the 3rd November and reaped between the 17th February and the 
15th March. 

United Provinces.—In 1905-6 the area in Agra was 2,096,995, and U. Prov. 
363,161 acres in Oudh. In Agra the largest areas are Jhdnsi, 235,287 
acres; Hamirpur, 169,346 acres; Cawhpore, 160,903 acres; Mattra, Bistricte. 
122,021 acres ; Aligarh, 106,150 acres ; Balandshahr, 102,440 acres ; 

Meerut, 102,334 acres ; Agra, 95,002 acres ; Farukhabad, 92,894 acres ; 

Budaun, 85,283 acres ; Etah, 78,822 acres ; Mainpuri, 77,777 acres, etc. 

No district in Oudh, except Rai-Bareli, has usually over 55,000 acres 
under the crop. The /Season and Orop Report states the area in 1906-7 
to have been 2,371,154 acres in Agra, 335,839 in Oudb. 

\ , Duthi© and Fuller {Field and Garden Crops, L, 26) mention three well-marked Varieties, 
varieties (1) the double-seeded form with two grains within a single husk ; 

(2) a dwarf land, grown at Allahabad ; (3) the variety known as cMhcha in 
Cawnpore, in which the grain is completely covered by the husk. In the report 
of the Cawnpore Experimental Farm for 1901-2, mention is made of 90 varieties 
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being under cultivation. The sdeld is given at 10 maunds grain for irrigated land 
and 8 maunds for unirrigated. In the reports of crop experiments, returns 
ranging from 440 to 820 lb. have been ascertained. 

C. Prov. Central Provinces, — TLe area in 1905-6 was 1,860,714 acres. The 


Areas. 

Districts. 

OMef Dood. 

Forms Grown. 

Gold-season. 

Mixed 

Cultivation. 

Yield. 


Improvement. 


Demonstration. 

Panjalb. 

Areas, 

Districts. 


Yield- 


Baces. 


Bengal. 

Areas. 


largest areas in that year were : — Nag-pur, 423,121 acres ; Wardha, 282,636 
acres ; Chanda, 223,130 acres ; Nimar, 202,926 acres ; Chhindwara, 
188,982 acres; Bhandara, 87,637 acres, etc, 

Judr constitutes the chief food of the worldng class, wheat and rice 
being alike but little used by them. The white variety is the most highly 
prized. In certain districts, such as the Upper Godavari and the neighbour- 
hood of Sironcha in Chanda district, a rahi as well as a kharif crop is 
obtained. Repeated mention is made (in reports on this plant) of a 
cold-season form known as ringni. Some writers even speak of this as a hot- 
weather plant that has recently been successfully grown as a cold-season 
crop. It is commonly produced in the rice-country of Ramtek and Umrer. 

Sir J. B. Fuller published, in 1894 A Note on the Outturn of Land under the 
Chief Crops in the Central Provinces, in which he gives most useful particulars 
regarding judr. He points out that the loss through its being grown as a 
mixed crop with a pulse {mostly tur, p. 1 96) is very little indeed, so that the pulse is 
a clear gain. The yield per acre averages from 460 to 950 lb, ; 500 lb. has been 
accepted as the average standard. Ho further remarks that Nagpur, which 
has the largest district area, is also the chief importing province and that it draws 
on Berar. This is due very possibly to the place of judr being taken by linseed 
and cotton. In the Settlement Report for Seoni (1900, 17), it is observed that a 
few years ago judr was of very little importance in that district, but since the 
last three years it has been greatly extended, and outrun the area under wheat. 
In recent Annual Reports by the Director of Land Records and Agriculture, 
iuterestmg particulars will be found of valuable experiments made with a view 
to improve the quality of the judr and the cotton grown, as also the methods 
of cultivation pursued in the districts of Bilaspur and Raipur. Trained plough- 
men had been sent from the Government farm, furnished with superior seed and 
improved ploughs, to prepare and sow certain fields. The result would appear 
to have been so satisfactory that many indents were subsequently made by the 
cultivators for a supply of improved seed. Demonstration farms have since 
been organised where local men, specially trained at the Government farm, would 
continue to exemplify the advantages of the improvements recommended. 

Paiijab and North-West Frontier, — Tbe area in. 1905-6 was returned 
as 694,181 acres in tbe Panjab, and 32,593 acres in tbe Nortb-West Frontier. 
The largest areas in tbe Panjab occurred in Dera Ghazi Kban, 83,754 
acres ; Ferozpur, 77,701 acres ; Multan, 60,429 acres ; Gujrat, 52,413 acres ; 
Jhang, 48,910 acres ; Sbabpur, 38,223 acres ; Hissar, 35,014 acres ; 
Karnal, 34,601 acres; Delhi, 28,030 acres; Gurgaon, 24,336 acres; 
Robtak, 11,719 acres, etc. In tbe Season and Qrop Report for 1906-7 the 
area of tbe Panjab is stated to have been 1,557,813 acres, of which 1,172,362 
were unirrigated. In certain crop experiments performed in the Panjab 
in 1892, tbe yield ranged from 276 to 800 lb. per acre. Tbe areas manifest 
extreme fluctuations, tbe unirrigated judr being chiefly grown in Dera 
Gbazi Kban, Gujrat, Rawalpindi- 

Tbere are said to be many races of tbe grain, and in most districts it 
would appear as if special fodder {chari) forms bad only recently been 
systematically cultivated. Tbe Gazetteers afiord useful particulars, but it 
would seem that since the date of Baden-Powell’s Panjab Products (1868, 
236) no publication has discussed tbe judr cultivation of tbe province as a 
whole. 

Bengal and Assam.— Although grown by tbe bill tribes to a limited 
extent, judr cannot be regarded as an important crop in these provinces. 
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iior in tact in any rice-producing country. Tlie area mider it is in Bengal 
usually about 150,000 acres. In 1906-7, according to the Season and 
Crop Report, tbe area was 143,700 acres, chiefly in the Bhagalpur and 
Patna Diyisions. Eastern Bengal usually has about 5,000 acres, and 
Assam a purely nominal acreage devoted to the crop. In the Annual 
Report of the Bardwan Experimental Farm (1901—2) particulars are given 
of experiments with black-seeded and also red-seeded forms as fodder crops. Podder. 
Further experiments with other forms are alluded to by the Director of 
Agriculture in his Annual Report (1902-3). 

Burma. — The crop is important in Upper Burma, where in 1905-6 Burma, 
it occupied 856,437 acres, but in Lower Burma, the rice country, it is very -Areas, 
unimportant. The chief districts of Upper Burma are Pakokku, 203,345 Districts, 
acres ; Myingyan, 190,635 acres ; Lower Chindwin, 133,977 acres ; Magwe, 

93,861 acres ; Meiktila, 92,130 acres ; Sagaing, 90,594 acres, etc. Besults Ueauite. 
of crop experiments have shown the yield to vary from 328 to 875 lb. 
an acre. 

Recent Settlement Reports have fumiBhed some useful particulars regarding introduction, 
tliis crop. Speaking of Myingyan, we read that “ the seed was said to have 
been introduced ” after the famine of 1856-7. Blanford reported having seen 
it in Pagan in 1862. There are two forms recognised — (1) sanpyaung, grown Ponra. 
for human food : it has a round white seed with yellow husk ; and (2) hun -pyaung, 
grown for fodder, but not exclusively so : it has both red and brown grains. Both 
crops are sown in July and August and gathered in December and January. The Seasons, 
stalks, which often run up to 18 feet in height, are given to cattle after being 
chopped up and mixed with water. 

Speaking of the Meiktila district, we read in the Settlement Report that judr is Upland Crop, 
one of the chief upland crops. It is in greater request as an article of food in the 
western than in the eastern portions of the district, owing primarily to the fact 
that the scope of the cultivation of paddy is somewhat limited in the former. 

There are three kinds: — (1) kun-pyaung, has a reddish-brown seed, is not Forms, 
deprived of its husk on being tlireshed, and gives the highest return j (2) san- 
pyaung, gives the lowest retmn in proportion to the seed sown, since in the 
process of threshing and winnowing it is entirely cleared from the husk, so that 
nothing but the little pearly yellowish seeds remain. It has a better appearance 
than the kun-pyaung, and yields after being milled 11 as compared with 8 from 
the kun-pyaung ; (3) pyaung-net-si — this is not very extensively cultivated. It 
has a jet black husk and forms (like kauk-hnyin rice) a glutinous mass when Glutinous 
cooked, and is used for cakes and other sweet confections. The fudr is sown in 
August and September and reaped in January and February, being a six months’ 
crop. It grows well in paddy fields provided water is not allowed to stand in them, 
and when scarcity of water prevails it often takes the place of paddy. The 
gromxd is prepared by haxTOwing the surface at least ten times and the seed is 
then broadcasted. 


PODDBR SUPPLY. 

Ripe and Green Stems. — The juAr crop is not alone of value as a Rodder, 
food for man. Its stems constitute the chief cattle fodder (chari) of a 
large portion of India. The first signs of famine directly induced by the signs of Famine, 
loss of the judr crop are the starvation and death of the cattle. It thus 
follows that in India it is the ripe stems and leaves (the straw, it might be 
called) which become the Indian judr fodder. Here and there special 
races of the plant are grown as a supply of green fodder. Mollison, 
speaking of the Bombay Presidency, mentions some six indigenous 
forms of fodder judr : — (1) sundhia—pexh&pa the best fodder variety ; special Forms. 
(2) dudhia—thm is met with on the light-coloured soils of Kaira and 
Baroda ; (3) nilva—thia is the best Deccan (Poona) fodder for the Green Fodder, 
monsoons : (4) utdvli is another Deccan form with loose upright heads of 
grain ; (5) Jiundi and (6) Mlhondi are recommended for cultivation as 
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irrigated crops and should be sown any time between November and 
Eebruary. Mollison then observes (l.e. 16): “No other crops can 
The Most compare with the Sorghums in yielding a heavy weight of green fodder 
Suitable Dorm. quality. Succulent fodder of this class is specially valuable in 

the hot weather for all farm animals, and Jiundi and Mlbondi are the 
most suitable varieties yet found for the purpose.” 

Mukerji {Handbook Ind. Agri., 255) says that sorghum 
fodder may be sown “ in May, and sowing should continue through June 
and July, that there may be a succession of fodder crops of first, second, 
and third cuttings from July to March or April, a portion of which can be 
dried and preserved for use from April to June. The dried stalks should 
be stacked and thatched.” Mollison describes the manner of preserving 
sorghum fodder followed in the Southern Maratha country. “ The bundles 
are built into neat oblong heaps in the field. Each heap is built with a slope 
from the ground to the ridge, and when complete is protected along the 
sides, ends and top with big lumps of black soil, which are built or packed 
closely together. These heaps when complete look like large boundary 
marks. Cattle can freely graze over the stubble, but can get no access 
to the stored fodder.” Voelcker has expressed himself as opposed to 
the introduction into India of the European methods of siloing sorghum 
fodder, and the reports published by the Experimental Farms of India 
are as a rule unfavourable. 

Poisonous Property. — ^It has been already observed that the name 
bikhonda given to the wild S. halepetise may be intended to denote the 
well-known poisonous property which that grass sometimes manifests. 
It may perhaps be accepted as a further proof of the descent of at least 
the fodder-yielding cultivated forms of Sorf/hum vulgare from that 
wild plant, when it is added that under certain circumstances the cultivated 
sorghums also become poisonous. In this connection attention may be 
invited to the fact that the Hemp Drugs Commission in their Report 
(1893, i., 156), and more recently the Excise Commissioner of the Central 
Provinces, have made known a new use of the root of the judr plant that 
seems to have escaped the observation of previous writers (see p. 758). 
It would appear that it is employed to increase the potency of Indian 
hemp {bhang and ganja) as well as of country liquor, but is viewed as too 
powerful to be used by itself. A poison residing in the root is certainly 
remarkable and worthy of the most careful and searching future inquiry, 
and it may be added that it is said to occur also in the roots of rice, but 
so far as judr is concerned, is reported as found only in the cold -weather 
or ringni (Central Provinces) and sUdlu (Bombay) varieties. 

The occurrence of this poisonous property is, moreover, often simultanemis 
over a large tract of country, appearing and disappearing within certain, fixed 
limits of time and locality. It would thus seem that the effect of climatic dis- 
turbances in modifying the quantity and quality of the crop has not received the 
degree of consideration which it demands. Pmse (Agri. Ledg., ISQd, No, 24:, 
226) has recorded the death of a large number of cattle at the Sirea fair, due 
to their having eaten judr stems. The young plant has frequently been 
found to be poisonous to cattle in Egypt, the West Indies, United States and 
elsewhere. Dunstan and Henry have examined young sorghum plants from 
Egypt and India and have shown that these when ground ui? in contact with 
water yield prussic acid, and that the prussic acid originates from the interaction 
of a crystalline glucoside dhurrin and the unorganised ferment emulsin, both of 
which occur in the plants and are brought into contact ,in the manner just 
indicated. In Egypt the amount of dhurrin, and consequently the quantity 
of prussic acid obtainable, is at a maximum when the plant, s are about 12 inches 
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high, after which it gradually disappears as the plant zxiature|! {P/wZ. T/'ffiw#., 1902, 

cxeix. a, 399). Apart from the variation in the amozmt of prussic acid oiAaiti- Viiriatiou with 

able, which accompanies the ripening of the plants, variation appears also to 

be catxsed by climatic and other influences since sorghum plants at the same witii cuiiiaLic 

stage of gowth yield different quantities of prussic acid in different countries. laiiiKinrts. 

Dunstan and Henry’s observations have been confirmed by Leather in India 

{Agn. Journ. Ind., 1906, i., pt. iii., 220-5), Brunswick in Queensland, Avery 

m the United States and other investigators, so that there can be no doubt that 

the toxicity occasionally exhibited by green sorghiun is due to this property of 

producing prussic acid. Stephenson has recorded that a sample of Indian 

sorghum examined by him contained considerable quantities of potassium nitrate, r’otdssiinn 

and suggested that this might be the cause of the poisonous chai’acter of the 

plant ; but apart from the fact that potassium nitrate is not poisonous, the facts 

recorded above leave no doubt that Stephenson’s assimiption is erroneous. His 

observation is, however, of special interest since many of the plants whicli 

contain eyanogenetic glucosides of the dhurrin type have been found to contain 

also notable quantities of potassium nitrate, and Trent has shown that in such Sijun-u of 

plants there is reason to believe that the potassium nitrate is utilised as a ‘''hrogen. 

source of nitrogen for the synthesis of the characteristic glucosides they contain. 

[<7/. T. A. Williams, Sorghum as a Forage Crop, in U.S. Farmer’s Bull., 189f), 

No. 50 ; Lyon and Hitchcock, Forage Crops, U.S. Bureau of Plant Indust. 

Bull., 1904, No. 59.] 

SUQAP SOROHUM OR JMPHBB . — In Bikanir and Ajmir a form of sugar- Sugar, 
yielding Sordini HI, designated the Alipura, has been known and cultivated from 
time immemorial and used in the preparation of the sugar-candy for which these 
towns are famed. This statement was discussed some years ago in The Indian 
Agriculturist, but seems to have been contradicted and then forgotten. In 1890 
an official inquiry in the Panjab resulted in the report that while in Ferozpur, 

Sialkot, and elsewhere sweet sorghums were known, the saccharine property sweet Propttrtj; 
was lost after a few years’ cultivation in other districts to which these plants Last, 
had been experimentally conveyed. Of the exotic forms, the amber and the 
collier seem to have attracted moat attention. But according to the Poona CluefPoniB. 
Farm Report (1895, 9) there was little to choose between them either in per- 
centage of sugar or value as fodder crops. The weight of molasses per acre 
was found to be — collier, 1,174 lb., and amber, 1,072 lb. {Gf. Wigley, Note on 
Sorgho, Rev. Dept. Oovt. Ind., 1877 ; Prod, of Sugar from Sorghum, U.S. Dept. 

Agri. Bull., 1890, No. 26 ; Wiley, JEJxper. with Sorghum, Bull., 1890, No. 29 ; 

1891, No. 34 ; 1892, No. 37 ; U.S. Yearbook Agri. Dept., 1897, 80 ; 1899, 242-3 ; 

Exper. Stat. Record, 1899, x., 345 ; 1900, xi., 141, 319, 883 ; 1901, xii., 236, 547, 

942 5 1902, xiii., 42-3, 242 ; 1903, xiv., 757 ; U.S. Farmer’s Bull., 1899, Noe. 90, 

92 ; Agri. Gaz., 1891, 134 ; 1894, 579 ; Journ. Agri. 8. Australia, 1902, y., 876 ; 

Rev. des Cult. Colon., 1902, xi., 51 ; Journ. Soc. Ghem. Indust., 1902, xxi., 628.] 

Spirit . — Many writers allude to the fact that the Africans manufacture a Spirit 
sort of beer from the grain of sorghum. In 1884 Minchin Brothers of Aska, 

Ganjam, reported that the juice of sorghum was most valuable to distillers. 

The spirit prepared is said to have tasted much like rum, but after being opened 
was liable to throw down a gelatinous-looking substance. Nothing further has 
been heard on the subject in India, and of the United States of America it liM 
generally been said that changes in, the fiscal laws would be necessary before it 
could be utilised. , 


TRADE IN JUAR. 


It is exceedingly difficult to fumish any very definite statement re- Trade, 
garding the traffic in the products derived from Sorf/Imm vuUjare in 
India, for the simple reason that as a rule the official statistics treat of the 
two millets — juar and conjointly. It would, however, seem, fairly 

safe to assume that two-thirds of the quantities recorded are in reality 
judr, the balance being Mjra. The estimate of total production given 
above for judr alone comes to 100 million cwt. of grain. The exports of 
judr and hdjra together during the years 1901-2 to 1905-7 have averaged 
about IJ million cwt. ; assuming that, two-thirds are judr, we learn that 
the total exports do not exceed 1 per cent, of the production. Judr is, loc^ 
therefore, grown primarily to meet the food necessities of the people 
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The quantities oijudr and hdjra conjointly shown as carried by rail and 
river average about 4 to 5 million cwt. in normal years. In the year 1899- 
1900 the traffic became 11 million cwt. ; in 1900-1 it stood at 9 million 
cwt. ; in 1901-2 at 8 million cwt. ; in 1902-3 it fell to its normal condition 
of 4|- million cwt. ; in 1903-4 it was close on 4| million cwt. ; in 1904-6 it 
again rose to 8| million cwt. ; in 1905-6, to 9| million cwt . ; and in 1906-7 
was 7| million cwt. During the years of scarcity and famine (1900-3), 
Bombay Presidency imported in 1899-1900, 4 million cwt. ; in 1900-1, 
5 million cwt. ; in 1901-2, 3 million cwt, ; in 1902-3, 1| million cwt. ; 
while the town of Bombay itself took in addition 2, f, f, and 1 million 
cwt. These supplementary supplies were drawn from Madras, the United 
Provinces, Bind, etc. In 1903-4 the imports into Bombay Presidency fell 
to less than a quarter of a million cwt,, while those into Bombay town 
stood at 2 million cwt. ; in 1904-5 they were about 2 million and 2-| 
million cwt. respectively ; in 1905-6, 2|- and about If million cwt ; lastly, 
in 1906-7 they were If miUibn and f million cwt. The traffic with the 
other provinces and chief towns is hardly worthy of special comment. 

Turning now to the records of the coastwise traffic, we obtain a similar 
indication of the interdependence of the provinces of India for this all- 
important foodstuff, especially during abnormal years or local climatic 
disturbances. The returns of imports show that Bombay draws on Sind, 
Madras and Burma, and exports to Kathiawar and Kach, 

Prices. — The official returns {Prices and Wages in India) afford some 
useful particulars. The mean average price of judr for all India during 
the years 1871-5 is taken as 100, the standard of comparison of relative 
prices in the districts and provinces of India, also of accidental disturb- 
ances. During the quinquennial period 1896-1900 (which includes a term 
of scarcity and famine) the mean average for the whole of India was 153'6, 
and in 1903, when the effect of the famine had been effaced, it stood at 
109*23 ; but if three provinces be removed from consideration, namely 
Berar, the Panjab and Sind, the mean average for the whole of the rest 
of India becomes 100*6. In the three provinces named (except some 
districts of the Panjdb), judr never seems to have been procurable at the 
price expressed by the standard of 100. As exhibiting the actual average 
prices of this millet, it maybe here stated that, expressed in seers (= 2 lb.) 
and decimals of seers obtainable for one rupee (or Is. 4d.), the returns of 
Burma in 1906 show 20*07 ; Bengal, 12;51 ; Agra, 14*36 ; Oudh, 14*05 ; 
Rajputana, 14*53 ; Central India, 15*26 ; Panjab and North-West Frontier, 
16*24 ; Sind and Baluchistan, 16*4 ; Bombay, 13*52 ; Central Provinces, 
15*46 ; Berar, 18*3 ; Nizam’s Territory, 13*8 ; Madras, 14*24 ; Mysore, 
■;14*6. 

It may thus be said that approximately in districts of chief production, 
the number of seers obtained per rupee is higher than in localities where the 
millet is not very largely grown. A similar series of quotations for a 
number of years would show that railway extension has equalised the 
price in relation to production. The most significant feature of the internal 
trade returns is perhaps the circumstance that Bengal practically takes no 
part in the traffic. MiUets are, in fact, very little consmned in Bengal. 
Another feature may be said to be that the great producing areas export 
to tracts of country inhabited by simple agricultural communities or to 
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regions -where modern civilisation -witli its concomitant liixmy has not 
penetrated to any material extent. 

SOYMIDA FEBRIFUGA, ; FI Br. M., i., 567 ; D.E.P., 

Gamble, Man, Ind. Timhs., 1902, 155-6; Brandis, Ind,. IVms’, 1906, 144 ; vi,, pt. iii., 
Meliace^. Indian Red- wood. Bastard Cedar, rodiun, mJcat roJian, nohan, 
shem, wond, sumi, etc. A large deciduous tree of the dry forests of CV,utral 
and South India. 

The deep red bark contains a Gum, said to afford a good mucilage ; it also Oma. 
yields a strong red Fibee, which is made into ropes in Chota Nagpur. The bixrk pitjre. 
is astringent and has been used as a Tan. For long it has been employed medi- m 
ciNALii-y as a substitute for quinine. The naost important product of the tree is, 
however, the Wood, which is utilised for almost every purpose. It is much prized ^ 
for house-building, ornamental furniture and carving. It is commonly formed 
into pestles and poimders for oil and grain mills. [0/. Pharmacog. Ind., 1S90, 
i., 336-8 ; RusseU, Monog. Dyeing Indust., G. Prov., 1896, 17 ; Rept. Gent. Indiq. 

Drugs Gomm., 1901, i., 12, 146-7 ; Agri, Ledg., 1902, No. 1, 19.] 

SPIRITS, and Indian Distilling^.— Many of the intoxicating D.E.P., 
liquors sold in India perhaps hardly deserve the name of Spirits. They 
embrace both fermented and distilled liquors, and can be conveniently 
grouped as Foreign and Country. To a small extent Wines and Brandy Spirits, 
are produced in Kashmir, but the bulk of the vintage beverages are 
imported. Beers and Ales are brewed in India under the most improved 
European methods (see Malt Liquors, pp. 757-62), hut they are also largely 
imported ; Spirits are distilled both after the most primitive Native and 
the most advanced European methods, so that country spirits (ara/c), as 
well as rum, brandy and whisky can be had all over India — both of foreign 
and Indian brands. 

Butt {Mat. Med. Hind., 272) observes that the fermented and distilled Diserent Kinds, 
liquors that cause intoxication are by Indian classic authors called madya 
or madird (Sansk,). He then enumerates some 20 forms of spirits which 
appear to have been recognised as different, such as those distilled from 
the grape, the date, sugar-cane, rice, barley, wheat and from the flowers of 
the ma%ua. Ray {Hindu Method of Manuf. Spirit, Journ. As. Soo. Beng., 

1906, ii., No. 4, 129-42) gives a highly instructive and interesting sketch Knowledge, 
of the Indian knowledge in spirits. 

Arah is perhaps the most generally accepted vernacular name for vemacniar 
spirits. Moodeen Sheriff {Bharmacof. hid., snppl., 56, 276) gives, among " 
others, the following synonyms: — shared), Hind.; mad, surap, Beng.; 
ddru, Gnz., Duk. ; shdrdyam, Tam. ; sdrdyi, Teh and Kan. ; aye, Burm. 

Regarding the name arah, or, as it is often rendered by Europeans, arraoh 
or rach, the observations in Hobson- Johson (ed. Grooke, 36) may be ex- 
hibited briefly : — “ This word is the Arabic ’ara/c, properly “ perspiration,” 'Atoa 
and then, first the exudation or sap drawn from the date-palm {^arak al- 
iamar) ; secondly, any strong drink, ” distilled spirit,” “ essence,” etc. 

But it has spread to very remote corners of Asia.” Thus arihi, arhi, 

Mongolia and Manchuria ; rdhi, Turldsh, etc. The word pachwai (see p. 757) 
denotes a beverage (beer) made from malted grain, but when distilled 
this becomes phatika or madira. In Sanskrit, three kinds are distinguished 
according to the grain used — surd (rice), kohala (barley), and madhulika G-rain csed. 
(wheat). So also fermented sweet liquors, such as palm-juice {tari) or 
honey and water or canc-juice, would correspond closely with ale, and when 
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distilled become tke spirit more especially designated arah. In Sanslcrit 
tlie spirits or grades of amTc from sweet liquors would be sidhu (from sugar- 
cane = rum), gaudi or gouri (from treacle), hharjura (from date-juice), and 
maddhiJca (from grapes brandy). It would thus appear that the English 
word alcohol came from the Sanskrit through the Arabic al-hohl, namely 
from hohala, which is derived from hu (the earth) and hala (poison). 

History, — The Imowledge possessed by the Natives of India in spirits of various 
kinds is very widespread, and dates back to the classic periods. Rajendralala 
Mitra has shown {Journ. As. Soc. Beng., 1873, xlii., pt. i., 1, 68) tliat spirits and 
other intoxicating drinks have been extensively used in India at all times and 
by all classes. Rice spirit was both drunk and used in sacrifices during the 
earliest Vedic times : the leading characters of the Mahdbhdrata were addicted 
to strong drinks ; in the Ramayana the use of spirits is mentioned with appro- 
bation : in the time of Kalidasa, drinking was common not only among men 
but even with women of high rank : the Puranas abound in descriptions of 
spirits and of drinking : and lastly the Tantras afford abundant proof of the 
attachment on the part of a large section of the Hindrxs to over-indulge in 
spirituous drinks. Manu condemns the use of surd ; kohala and jagala are 
described in Susruta, a medical treatise of the 5th century. In Buddhist 
works, on. the other hand, the use of spirits is stringently prohibited, and in 
Muhammadan writings, more especially the Koran, it is similarly proscribed, so 
that with the orthodox followers of the Prophet the use of strong drinks is dis- 
countenanced. But during the time of the Mughals in India, intemperance was 
the rule rather than the exception. The Emperor Baber {Memoirs, 268, 354) 
takes pains to describe, with minute detail, his drinking parties, and his subse- 
quent renouncement of the use of wine. The Ain-i-Alcbari gives full particulars 
of an intoxicating liquor made from sugar-cane, and the still employed in its 
production is that often seen in use to-day in the rural parts of India. The 
author of the Ain also records the fact that excessive spirit-drinking prevailed 
among the grandees at the Court of Akbar. \Of, D.E.P., vL, pt. Hi., 331 ; 
also Sir George Birdwood’s account of the strong drinks of India [E.I.G. First 
Letter Book, intro, and n., xxii.).] 

Coming do-wm to the commencement of European influence in India, Barbosa 
speaks of the “ hurrasa ” of Surat in 1516. Linschoten, in the 16th century, 
deplored the fact that the Portuguese soldiers were learning from the Natives 
of India the pernicious practice of drinking spirits in place of the wine imported 
from their own country. So also Pyrard {Voy. B, Ind. (ed. Hakl. Soc,), i., 
358; ii., 73, 383) and Tavernier {Travels (ed. Ball), 1676, i., 243) mention a spirit 
distilled from palm wine which was largely drunk by the people of India at certain 
feasts. The latter also gives details of the method of its preparation. Thevenot 
{Travels in Levant, Jndostan, etc,, 1687, pt. iii., 16), speaking of Surat, says that 
spirits were made of jagre and babul bark, also of tary. Thus the Natives of 
India certainly did not learn from Europeans the art of distilling spirits nor the 
habit of alcoholic indulgence. But there would seem little doubt that the 
special use of Pukch originated with the Europeans resident in India. That 
word is accepted as derived from the Persian panj and the Hindustani punch, 
and means five. It thus denotes the ingredients of a special concoction in favour 
with the Europeans, viz. arak, sugar, lime-juice, spice and water. It would thus 
appear that the Ewopeans were not prepared to consume the Native arak un- 
diluted and invented the above concoction much as the Creeks prepared their 
pentapha (wine, honey, cheese, flour and oil). There is no evidence that the 
Natives ever used the special beverage indicated nor employed the word punch 
in the sense i-mplied. Thus Mandelslo (1638) calls the Indian special mixture 
palepunzen. Hedges (1668) speaks of having often remembered the Company 
in a bowl of the clearest punch, while Fryer (1675) actually gives paunch the 
etymology of denoting the five ingredients of the special beverage. 

Restriction and Legislation . — So far as can be learned, the system of super- 
vision over the traffic in intoxicants, exercised by the Muhammadan, rulers of 
India, was that of farming out the right of manufaeturo and sale to the highest 
bidder. The British Administration inherited that system, but soon began to 
introduce wholesale reforms. For some years past the policy pursued has been 
to tax the traffic to the utmost limit possible, short of originating illicit produc- 
tion. The aim has been to secure the maximum revenue from the minimum 
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consumption. Thus out of the uncontrolled farming sprang ihe direct control of 
the British system. The first step taken was the limitation of the number of 
shops in the area farmed. Hence came the outstill system, under which tlie 
right to manufacture and sell at a specified shop was granted. But by neither of 
these measures was any limitation fixed on the duty per gallon — Whence it becamo 
the interest of the producer to extend his transactions by lowering the price and 
thus to encourage consmnption. This led to the Central Distillery system, in 
which the manufacture and storage are both under Government supervision, and 
a still-head duty had to be paid before issue from the cellars. But unfortunately 
it has not been found possible to enforce this system all over India. 

Revenue . — The revenue derived from intoxicating beverages appears 
under “ Customs ” for imported liquors and under “ Excise ” for locally 
produced. The excise revenue on liquors would seem to have been steadily 
increasing for some years past, due, it is presumed, to two chief causes : — 
(a) the increasing prosperity of the lower classes and (6) the more com- 
plete supervision of the Excise Administration. This result may be 
exemplified thus — in 1860-1, the Excise revenue on liquors came to 91 
lakhs of rupees (= £606,700} ; in 1870-1, to 156 laldis ; in 1880-1, to 212 
lakhs ; in 1890-1 to 349 lakhs ; in 1900-1 to 427 lakhs ; and in 1902-3 
to 486 lakhs of rupees (= £3,240,000). Taking the last year, the following 
analysis exemplifies the relative importance of the chief Idnds : — Eeveiiue 
from country spirits, 325 lakhs of rupees ; palm-juice. 111 lakhs ; grain 
beer, 17 lakhs ; country rum, etc., 12 lakhs ; malt beer, 4 lakhs ; and 
foreign liquors, 18 lakhs. Since then the revenue has continued to in- 
crease till in 1905-6 it reached over 625 lakhs or £4,166,767, made up as 
follows : — foreign liquors, £378,724 ; country spirits, £2,914,067 ; toddy, 
£873,976 {Moral and Mat. Prog. Ind., 1905-6, 81). It is believed the 
total revenue for 1906-7 came to £6,510,000, but the increase shown by 
no means necessarily manifests expansion in consumption : to a much 
larger extent it denotes more complete control. 

Incidence of Taxation. — “The average incidence of taxation per 
proof gallon of distillery spirit amounted in 1902-3 to Es. 4-6-8, of which 
Es. 3-4-6 was derived from still-head duty, and Es. 1-2-2 from vend fees. 
Among the larger provinces, the average rate was highest in the Panjfib 
(Es. 6-1-0) and in Burma (Es. 6 plus vend fees), and lowest in the Central 
Provinces (Es. 3-8-4). The average consumption per thousand of the 
population in distillery areas varied from 14 gallons in the Panjab and 
10 (roughly) in Burma, to 127 gallons in the Bombay Presidency proper ” 
(Imp. Gaz. 1904, iv,, 16). In the year 1900-1 the estimated consumption 
in gallons, per thousand of population, in distillery tracts, was as 
follows : — ^in Bengal, 18 ; in the United Provinces, 30 ; in thePanjab, 11 ; 
in Madras, 22; in Bombay, 112; in Sind, 46; in Burma, 10; in Coorg, 
162 ; in Hyderabad Assigned Districts, 66 ; and in Ajmir-Merwara, 59. 

Materials Used. — Except in the Madras Presidency, country spirits 
(including the Pan jab country rum) is the main source of the revenue from 
intoxicating liquors. “It is usually prepared by distillation from the 
mahita flower, molasses and other forms of unre&ied sugar, fermented 
palm-juice and rice— the last mainly employed in Bengal, Assam and 
Burma. Country spirit is prepared by Native methods in Bengal, Assam, 
the United Provinces, the Central Provinces, Sind, the Erontier Province 
and Baluchistan. The ingredients are generally fermented in pots and 
then distilled in rudely constructed stills. The system is very crude and 
the product apt to contain a considerable percentage of fusel oils. In 
Madras, Bombay, the Panjab and Burma, manufacture of country spirit 
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or of Indo-Europ^san spirit (local brands of rum, wliiskj, etc.) is, as a 
rule, carried on in higblj organised private distilleries with European 
appliances ” {Imp. Gaz., l.c. 14). 

The following may be given as a fairly complete enumeration of the materials 
used (or which may be used) in the distillation of various alcohols, chiefly con- 
sumed as intoxicants. The pages (when cited) denote positions in this work 
where details will be discovered 

Agave. — The Mexican mescal spirit (p. 35). 

Anacardium oecidentale. — ^The Cashew-nut. A spirit is said to be distilled 
from this fruit in Goa (pp. 65-6), 

Pitio-tippic. Ananas sativa — ^The Pine-apple (p. 69). 

Anthocephalns Oadamba. — Spirit distilled from the flowers. 

Arenga sacoharifera. — The Sago-palm, employed in preparation of Batavian 
arak (p. 92). 

Miihiia Spii-it. Bassia latifolia. — The Mahua flowers, perhaps after grain and, sugar tlie 

most important alcohol-yielding material in India. The spirit, distilled from 
these is called madhvi (p. 119). It is discussed by Baber {Memoirs, 1519, 325). 
y;.; Borassus flabellifer. — The Palmyra or Toddy Palm (p. 170). 

'J-'itri. " Caryota urens. — The Indian Sago-palm (pp, 286-7). 

Cocos nucifera. — The Coeoanut (p. 361). 

Coffea arabica. — ^Ripe pulp of coffee-berry (p. 366). 

Coix. — Beer (p. 396). 

Cymbopogon. — Rusa and other perfumes (pp. 450-63). 

Mama. Eleusine coracana. — The marua or rdgl (pp. 619-21). 

Eugenia Jambolana. — The ripe fruits are distilled in Goa (p. 526) ; also largely 
used for vinegar (p. 1109). 

Beer and Hordeum vulgare. — Beer, See Malt Liquors (pp. 643, 767). In Spiti a liquor 

VUiisky. ig distilled from the grain called chang (p. 768), 

Malt Liquors (pp. 757-62). 

Melia Azadiracbta. — The nim. A fermented liquor is obtained from the 
sap that is sometimes distilled (p. 780). 

Morus alba. — The Mulberry fruit aflords a beverage sometimes distilled in 
Kashmir (p. 785). 

FacMai. Oryza sativa. — Rice. This is the chief grain used in the production of 

pachwai, and a spirit is often also distilled from specially prepared rice cakes (pp. 
826, 840). The spirit from rice and barley cakes, J. C. Ray tells us, is called 
paishti. The reader desirous of particulars regarding the method of distillation 
pmsued in Bengal, should consult Ray’s instructive paper (l.c. 130-42), The 
revenue from rice and millet beer amoimted, in 1902-3, to about 6 lakhs in Bengal 
and 1 1 lakhs in Burma — elsewhere it is inconsiderable. 

I’oddy Tars'. Phoenix. — The sap of the Date-palm is largely employed in Bengal in the 

manufacture of crude sugar, and the fermented toddy is distilled or alcohol is 
made from the sugar (see p. 886). The sap of the date, palmyra and coooanut 
palms (called idri in the north, and toddy, a corruption of tari, in the soutli) is 
used as a drink fresh or after fermentation. The total excise revenue derived 
from these soiirces in 1902-3 amounted to over one crore of rupees, of which 
about 72 per cent, was collected in Madras, 12 in Bombay, 10 in Bengal and 5 
in Burma. Tbevenot (Travels in Levant, Indoatan, etc., 1687, pt. iii., 17, 97) 
makes interesting mention of “ tary ” wine. 

Hum. Saccbanun officinarum. — Sugar-cane, Rum is ' obtained chiefly by tho dis- 

tillation of the uncrystallised portion of the expressed juice (p. 966). Coimtry 
brands of rum and the so-called brandies and whiskies are distilled from cane- 
juice, etc., and are coloured and flavoured as desired. Recently, however, some 
of the European breweries have started to distil whisky (proper) from barley, and 
this promises to be a profitable new industry. The cane-sugar liquors are pro- 
duced at private distilleries situated in different part of the country. In tho 
United Provinces and tho Panjdb such liquors pay duty at the rate of Rs. 4 
por proof gallon, in the Central Provinces at Rs. 5, and elsewhere at the Customs 
tariff rate of Rs. 6. The most important factory is tho Rosa Distillery at Shah- 
jahanpur, in the United Provinces, which, in addition to supplying these provinces, 
exports considerable quantities to the Panjdb, the Central Provinces, Bengal and 
other parts of India (see p. 956). 

Sorghum.— A spirit is distilled from the grain (p. 1041). 

Vitis vinifera. — The Grape, Brandy is distilled in Kashmir (p. 1114), 
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Materials Used to Aid the Formation of Alcohol ifr to Flavour or 
Strengthen the Beverages. 

Acacia leucophloea. — Distillers’ Bark (p. 15). 

Cannabis sativa.— Indian Hemp (pp. 258-63). 

“Cerevisise Fermentum.” — Yeast. D.E.P., ii., 267-60; see Malt Liquors 
(p. 768). The special preparation used in Bengal known by the name of hakhar 
(Ray, Z.c. 130, 133) contains a diastase enzyme that possesses the power of 
converting starch into dextrine and maltose, but Ray adds the caking of the rice 
is as essential as the addition of hakhar but no caking takes place without 
hakhar. 

Datura. — (p. 488). 

Humulus Lupulus. — See Malt Liquors— Hops {p. 759). 

Ligustrum Roxburghii.— The bark put into the toddy of unryota in Madras. 

Phyllanthus Emblica. — The fruit put into Native spirits (p, 887). 

Sorghum vulgare. — Root added to increase the poisonous property of the 
liquor (see p. 1040). 

Strychnos Nux-voniica. — The seeds added to beverages to make them intoxi- 
cating (p. 1052). 

Terminalia belerica and Ohebula, — The fruits used to increase the potency of 
sihrits (p, 1073). 

Vateria indica, Dmn. (see pp. 1105-6). 

TffADB.— Production. — No sort of tabular statement can be furnished 
that could make any pretensions to completeness in the exemplification 
of the production and consumption of intoxicating liquors in India. 
We know that there were 14 registered distilleries in all India during 
1901 and that these employed 520 persons, each having at least 25 
employees. But there were many smaller distilleries, each employing 
on an average fewer than the number of persons that justify registration. 
In 1902 and 1903 the registered distilleries were only 9, and in 1904 
onlyS, so that there would appear to have been some curtailment. 

The quantities of spirits issued from the regularly constituted and 
registered distilleries is of course ascertainable, but not the amount of other 
intoxicating liquors issued by the smaller concerns, nor the production 
that is either authorised or not but which, nevertheless, takes place domesti- 
cally. In 1903-4 the Spirits issued from the distilleries came to 8,439,167 
gallons ; in 1904-5 to 8,744,302 gallons ; and in 1906-6 to 9,288,013 
gallons {Rev. Trade Ind., 1905-6, 8). 

Foreign Imports. — To contrast with these figures of regular production 
of spirits, the following particulars regarding the imports from foreign 
countrie.s of supply may be given : — The returns of foreign trade show that 
the imports of spirits into India have been steadily increasing. The 
following arc the quantities of imported Spirits of all sorts during the six 
years 1901 to 1907 1901-2, 1,276,525 gallons, valued at Rs. 88,69,374 ; 

1902-3, 1,380,953 gallons, valued at Rs. 95,18,881 ; 1903-4, 1,409,831 
gallons, valued at Rs. 99,15,068 ,* .1904-5, 1,444,207 gallons, valued at 
Rs. 1,00,59,285 ; 1905-6, 1,620,492 gallons, valued at Rs. 1,08,78,491 ; 
and in 1906-7, 1,489,361 gallons, valued at Rs. 98,69,497. Taldng the figure 
for 1906-7, we find the total was made up thus Brandy, 333,957 gallons, 
valued at Rs. 27,49,931; (^Im, 68,576 gallons, valued at Rs. 2,63,877; Liqueur, 
12,262 gallons, valued at Rs. 1,53,953 ; Rum, 66,579 gallons, valued at 
Rs. 1,09,246 ; Whisky, 692,614 gallons, valued at Rs. 37,78,813; Spirit used 
in Drugs, etc., 86,891 gallons, valued at Rs.16, 73,906 ; Spirit Perfumed, 
16,351 gallons, valued at Rs. 6,23,266; Methylated Spirit, 181,369 gallons, 
valued atRs. 2,72,998; Other Sorts, 130,863^11ons, valued atRs. 3,43,508. 
The shares of the chief countries in the total for 1906-7 were United 
Kingdom, 766,686 gallons ; France, 256,472 gallons ; Germany, 193,570 
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gallons ; Straits Settlements, 56,218 gallons ; Ceylon, 66,665 gallons, etc. 
The quantities received hy the different provinces were Bengal, 477,043 
gallons ; Bombay, 426,343 gallons ; Burma, 250,879 gallons ; Madras, 
199,815 gallons ; Sind, 133,832 gallons. A feature of the imports of some 
interest may he here mentioned, namely arali from Ceylon and the Straits, 
in direct competition with Indian production. It may also he added that 
the Indian Amendment Act of 1906, which came into operation on the 
26th February, 1906, raised the rates of import duty on ordinary spirits 
from Rs. 6 to Rs. 7 per imperial gallon, and on liqueurs and perfumed spirits 
to a rate corresponding with that on ordinary spirits. The Amendment 
x^Lct was thus intended to place imported spirits on a par with Native 
spirits in the matter of taxation. 

Exports. — The exports of spirits are small and unimportant, and 
during the five years under review have dwindled almost to nothing. The 
total exported in 1901-2 was 78,084 gallons, valued at Rs. 1,20,547 ; in 
1902-3, 11,986 gallons, valued at Rs. 12,146; and in 1906-7 only 134 
gallons, valued at Rs. 939. In addition, small quantities are also re- 
exported, amounting to 3,768 gallons, valued at Rs. 32,673 in 1906-7, 

Internal Trade. — Unfortunately no comparison can be made with the 
returns either of production or of imports, since the returns by rail and river 
are made in cwt. (not gallons), and moreover the spirits are classed along 
with wines (see p. 1119). But the total transactions in 1906-7 amounted 
to 189,045 cwt., and the distribution of that quantity can be exemplified. 
Calcutta exported 36,362 cwt. (Eastern Bengal and Assam 10,669 cwt., 
and Bengal 10,252 cwt. ; to United Provinces, 9,636 cwt.). Bombay Port 
exported 41,528 cwt, (to Bombay Province 18,299 cwt. and to Central 
Provinces 5,611 cwt.). Madras Ports exported 32,701 cwt. (to Madras 
Province 23,454 cwt. and to Mysore 7,584 cwt.). Madras Presidency 
exported 34,617 cwt. (to Madras Ports 16,323 cwt. and to Central 
Provinces 12,207 cwt.). Karachi exported 20,467 cwt. (to the Panjab, 
12,582 cwt,). United Provinces, 10,667 cwt. (to the Panjab, 4,740 cwt.). 

A further conception of the internal traffic may be learned from a 
study of the transactions along the coast of India. The total exports 
of spirits coastwise in 1905-6 amounted to 1,875,882 gallons, valued at 
Rs. 58,57,808. Almost the whole of this quantity came from Bombay, 
viz. 1,744,683 gallons in 1905-6, and was consigned chiefly to British 
ports within the province. 


SQUILLS. — Two bulbs are sold as Squills in Indian drug-shops, 
and more or less used indiscriminately, viz. Scilla and Urginea. The 
former is frequently regarded as the preferable quality, and is accordingly 
the one most largely traded in. The bulbs of Scilla are imbricated, 
those of Urginea are tunicated like the onion. 

D.E.P,, Scilla indlca, Baken M. Br. Ind., vi., 348 ; Prain, Beng. Plants, 1903, ii., 1074; 

vi., pt. ii., Cooke, Pres. Bomb., 1907, 41., 767—8 ; Liliacb.®. ThQ suphadie-khus, hhui- 
189 , Mndd, sMru-nari-vengayam, etc. A small bulbous herb, frequent in sandy 

places near the sea, in the Deccan peninsula from the Konkan and Nagpur south- 
wards. This fact is mentioned by Pryer {New Acc. E. Ind. and Pers., 1676, 178), 
%vho speaks of the squills or sea onions that grow near the sea on the Kfu’nAtak 
coast. The bulbs are used in India as a substitute for the true Squill, i.e. 
Bombay SQuiUs, Vvginea seiiia, which is imported into India from the Mediterranean, and 
r t-giiieu hiaiea, Kunth — the Indian Squill. It grows wild on the sandy shores near 
Bombay, but can also be cultivated on light sandy soil. Parker {Rept. Proc, Cent. 
Indig. Drugs Comm., 1901, i., 39, 162-3) says, “ The young small bulbs should 
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be planted in ridges about 1 or IJ inches below the surface Jftst before the mon- 
soon, much in the same way as onions are cultivated. The bulbs selected for 
medical use should be of medium size, neither too young nor too old. In the Medicine, 
wild state, other bulbs are found growing with the Seilta intiica, and have to be 
differentiated. Also bulbs collected on the hills are apt to be offered for sale as Substitutes. 
Svuia iwiica. The bulbs growing with the Sciua inaieu are oblong, not so 
spherical as the latter, and are yellowish in section. The hill bulbs are generally 
of larger size.^ The process of preparing the bulb, called hillingu, consists in 
cutting it up into fragments and drying ; this should be carried out in the cold 
season. The cutting should be done in the early morning so that the segments 
may be at once exposed to the sun for some hours, otherwise they blacken.” 

[Cy. Rept. Proc. Gent. Indig. Drugs Comm,., l.c. 152-3, 233-42, 289-91, etc.] 

Urginea indica, Kunth; {SciUa indica, Eoxh.); FI. Br. Ind., vi., 347; D.E.P., 
Pvam., Beng. Plants, 1903, ii., 1075; Cooke, Z.c. 768; XiniACEiE. Indian Squill, vi., pt.’iv., 
'jcingli-'piydz, isMl, phaphor, JcocMnda nari-vengdyam, nakka vulli-gadda, 218-5. 
adavi-irulli, kdttulli, to-kesun, etc. A bulbous herb found in the drier hills of the 
Lower Himalaya and on the Salt Range, ascending to about 6,000 feet in altitude. 

It is a larger plant than the preceding. Is considered an efficient substitute for 
the genuine squill {iirt/ineti sdiia). But there are several other species of 
Vrgvnen met with in India, and these are doubtless used in some cases as inferior 
grades. The most general substitutes or adulterants for the above are Cdnmn Adulterante. 
nsiftticum and lutifoliittn ; IHpcmli tinieolor ; JPuncfutintH trlflorum. \Gf- 

Pharmacog. Ind,, hi., 1893, 476-9; Bept. Proc. Gent. Indig. Drugs Comm., i., 1901, 

125, 233, etc.] 

STEATITE OP TALC.—Ball, Man. Econ. Geol. Ind., iii., 439-45 ; 

Mallet, iVoife on Ind. Steatite, in Reo. Geol. Surv. Ind., 1889, xxii., pt. 2, 59- 
67 ; Boyle, Further Note on Indian Steatite, 1890, xxiii., pt. 3, 124-30 ; 

Hayden, Steatite Mines, Minhu Dist., Burma, 1896, xxix,, pt. 4, 71-6 ; 

Holland, 1905, xxxii,, 116-6. A soft magnesian or talcose mineral com- 
monly called Soapstone from its smooth, soapy feeling, A coarse variety soapstono, 
is loiown as Potstone, on account of its being generally used in making Poiatone. 
pots, dishes, etc. In the Indian vernaculars it has the following names : — 
abrade, silhhari, appractum, sang-i-palaun, bulpum, etc. 

According to Holland, “ there is a trade ” in this substance “ of un- 
determined value in nearly every province, hut it is impossible to form 
even a rough estimate of its value.” Again, he states that “ the returns, 
which are confessedly incomplete, give an average annual production in 
India of about 35,000 tons, valued at £1,900.” 

OCCURRENCE. — Steatite is said to be one of the most widely distributed Oceur- 
minerals in India, occurring very commonly in metamorphic rocks. The pro- rence. 
Vinces in which good qualities chiefly occur are Madras, the Central Provinces, 

Rajputana and Burma. The following gives a brief summary of the supplies 

Madras. — The best forms are met with in Betumcherla and near Madda- Madras, 
waram village in the Karnul district. After that, the soapstones of Anantapur, 

North Arcot, Bellary, Cuddapah, Salem, Malabar, Vellore, South Kanara districts 

and Puddukotai State may be mentioned. In 1896 a request was made that 

a consigniuent of some 20 tons from Maddawaram village should be furnished 

f(n’ trial as tops for gas-burners. The mineral was collected by local officers, Oas-bumors, 

under the superintendence of the Geological Department, and shipped to England. 

It was found, however, that nearly the whole of the consignment was useless for 
the pttrposo contemplated. In 1899 the quantity produced in Madras is stated to 
have amounted to 103 tons, valued at Rs. 4,900. [Gf. Foote, Pec. Geol. Bury., 

1895, XXV., pt. 1., 33-5 ; Mem. Geol. Surv., 1895, xxv., pt. 3, 203 ; Francis, Dist. 

Gaz.’Uad., Bellary, 1904, 20, 266, 294; Anemtapur, 1905, 11, 196.] 

Central Provinces. — The marble rocks in the Jabbalpur district and Kanlieri 0. Prov. 
in the Bhandara district are said to yield excellent stone. According to a report 
by the Depiity Cotmnissioner of Bhandara, the quarry at Kanheri was leased in 
1898 by Government for Rs. 118, the output being approximately 2,000 maunds 
of stone. “ This stone is used for making cups and other vessels, and there ^e Cups, 
about 10 factories called ‘ jantar ’ all in the above village at work for making 
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them.” “ The busSiesS is carried on for eight months of the year, of which half 
the period is given to extracting and dressing the stone for work and the other half 
is spent in making cups in the ‘ jantar.' ” The outturn in 1900 was 82 tons. 

Rajputatia and Ceairal India .' — The stone occurs in the Jaipm State of Raj- 
putana, at the villages of Mora, Raiwala and Gisgarh. The mineral at Mora is 
pale green and finely crystalline, and is largely used at Agra for manufacturing 
elaborately carved ornamental articles. The mineral also occurs in the Bandel- 
khand States of the Central India Agency, as, for example, at Orcha and Bijawar. 
The outturn in Central India in 1900 is said to have been 68 tons. 

Banna. — There are mines in the Prome, Pakokku, Katha, Bhamo, Kyaukpyu 
and Minbu districts. The Minbu quarries and those in Kyaukpyu district are all 
in a group on the borders of Arakan and Upper Burma. In 1896 those of Minbu 
were reported on by Hayden, according to whom there are two chief localities 
where steatite is worked — (1) some 30 miles west of the village of Hpaaing, and 
(2) near the village of Senlan in Ngapd township. The total number of mines in 
the first locality amounts to about 26, hut only 4 were being worked at the time 
of Hayden’s visit in 1896. In the second locality, according to the same witer, 
there are 9 pits in all, but only a few yielded sufficient steatite to be worth working. 
In 1900 the outturn of steatite in Burma is reported to have been 51 tons, valued 
at Rb. 10,131. [Of. Rcpt. Dist. Prod, in Burma, Rev. Dept., Sept. 1888, No. 
154-27 M ; Rec. Qeol. Surv. Ind., 1897, xxx., pt. 1., 6 ; Scott, Gaz. Upper Burma 
oncf (S/ian 1901, ii., pt. 1, 306.] 

Uses. — There is a large demand for steatite in India, cliieflj for the 
manufacture of howls, plates, cups, fancy boxes, etc. Many ornamental 
articles, such as paper-weights, pen-holders, etc., are also made of it. It 
is largely used in the manufacture of idols, and a special form found at 
Mysore has, owing to its suitability for this purpose, received the name of 
•pratima Tcaller, or image stone. Many temples and palaces also contain 
ornamentations of sculptured steatite. . Ground to powder it is commonly 
employed as a white i^, or is added to plaster {e.g. the chunam or lime- 
plaster of Hyderabad) to make it shine (see p. 714). In Burma, pencils 
are made of it and used for writing on black -paper slates. In Madras Pre- 
sidency, Cuddapah soapstone is largely used for polishing chunam walls. 
Out of India it has come into prominence through the property it possesses 
as a pigment of protecting steel against corrosion. Mixed with a quick- 
drying varnish, it produced a paint of great covering capacity and firm- 
ness. Owing to its refractory nature, it is largely employed in the manu- 
facture of gas-burners and crucibles. It is reputed to be almost unaffected 
by atmospheric agencies, and in China is commonly used to preserve 
structures built of sandstone or other substance liable to disintegrate. 

[Of. Milborn, Or. Gomm., 1833, ii., 276 ; Keene, Stone Indust, of Agra, 1873, 
17 ; Mukharji, Art Manuf. of Ind., 1888, 50, 262-3 ; Watfc, Rev. Min. Prod. Ind., 
1893, 97 ; Lawrence, Valley of Kashmir, 1895, 66 ; Repi. Dept. Land Rec. and 
Agri. Mad., 1897-8, 3-4; Thorpe, Diet. Appl. GAern.,, 1900, hi., 600-1 ; Journ. 
Soc. Chem. Indust., 1898, xvii., 64; 1900, xix., 1026; 1901, xx., 133 ; Imp. Inst. 
Tech. Repta., 1903, 46-7 ; Watt, Ind. Art at Delhi, 1903, 70-2, etc.] 

STERCULIA, Linn. ^ FI. Br.Ind., I, 354-62 ; Gamble, Man. Ind. 
Timhs., 93-7 ; Brandis, Ind. Trees, 1906, 79-85 ; Sterculiacejb. A 
genus containing about 21 species, extensively met with in Eastern Bengal 
and Assam. 

S. ftetida, Unn. A large tree known as the fangli-hadam, pun, pindri, gurapu- 
hadam, letkop, etc. It occurs on the west coast of India, in Martaban and Upper 
Tenasserim in Burma ; often cultivated. Is remarkable for the disagreeable odour 
of its flowers, which appear in March. It exudes a gum resembling tragacanth, 
and an Oil is extracted from the seeds by boiling in water. Flowers and leaves 
are used MEmciNALLY, and in times of scarcity the seeds are roasted and eaten. 
[Of. And^s, Veg. Pats and Oils, 1897, 169, 218 ; Woodrow, Oard. in Ind., 1903, 
188 ; Cunningham, Plasms and Pleasures of Life in Beng., 1907, 335.] 
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STRYCHHOS 

ASSAM INDIGO nux-vomica 

Stryelinine Tree 

S. wens, /?ox6. TAia guLA, hanrai, odla, tc^au, vellay piitali lSavalee, pandruJc, etc. 

A large deciduous tree of the dry forests of Northera India ; tliroughout Central 
India and the Deccan ; common on the west coast in the Konkan and Kanara ; 
as also the dry forests in Burma. 

It yelds a Gxtm, called hatila or Tcatira (see p. 05), which is of the tragaeantli Gum, 
or bassora or “ insoluble” series, and has been used in the Bombay hospitals 
as a substitute for tragacanth. Guibourt {Pharm. Journ., 1855, 15, 57) has ob- 
served that the gum gives off acetic acid when exposed to moist air, and that 
consequently it develops an odour of \nnegar when kept in closed bottles. The 
origin of this acetic acid in a similar gum from Australia has been investigated 
by Robinson [Journ. Ghem. <5’oc., 1906, Ixxxix., 1496). From the bast a good 
Fibeb is procured and made by the Natives into ropes and coarse cloth. “ The Fibre, 
bark is obtained when the trees are over ten years old. The trees are cut down, 
and after lopping off the branches, the trunk, is cut into pieces, six feet long, 
from wliich the bark is separated by making a perpendicular incision ” [Ind. Text. 

Journ., Aug. 22, 1894, 265). Gum, leaves and branches are all employ^ed in Native 
Medicxnb, and the seeds are roasted and eaten by the poorer classes. Gammio Jlcdiduc, 

[Rqg. Bot. Surv. Ind., ii., 177) states that the roots are also edible. “ They are 
first cut into small pieces, then boiled and mixed with either spices or sugar.” 

The twigs and smaller branches are used as cattle Fodder, especially in times of 
scarcity (Indraji, in Ind. Por., 1900, xxvi,, 167). The Wood is made into guitars Timber, 
and toys. [Of. Pharmacog. Ind., 1893, iii., app., 129-30 ; Cameron, For. Trees of 
Mysore, 1894, 32 ; Agri. Ledg., 1901, No. 9, 346.] 

S. villosa, Boxb. The udal, gul-hodla, poshioa, hanhlyem, haringa, buii, omak, 
yoke nar, sisi, savaya, ahawni, etc. A moderate-sized tree of the Sub-Himalayan 
tract from the Indus eastwards : common in forests tliroughout India and 
Burma. It is valuable on account of its Fibre, which is coarse and strong but Fibre, 
made into ropes and bags. In Southern India and Burma it is said to be much 
esteemed for making elephant-ropes, and in Northern India for cattle-halters. 

[Of. Agri. Ledg., 1894, No. 12, 202; Cameron, l.c. 32-3; Dodge, Useful Fibre 
Plants of the World, 1897, 305 ; Kev) Bull, 1897, 8 ; Nisbet, Burma under Brit. 

Buie arid Before, 1901, i., 371, 384; 'B.oo-per:, Rept. Labor. Ind. Mus., 1905-6, 35-6.] 

STROBILANTHES PLACCIDIFOLIUS, Nees ; M.Br. Ind., D.E.P., 
iv., 468 ; Bot. Mag., 1887, 6947 ; Gamble, Man. Ind. Timhs., 619 ; Acan- 
THACEJE. The Eiim or Assam Indigo Plant, rdni'pdt, bar-rvm, hhuma, * 

sapro, chimoTiu, tonham, mai-gyee, etc. A shrub of North and East . ‘ 

Bengal, Assam, Manipur, and distributed to North Burma and Southern 
China. 

This plant yields the rdm Dye of Assam and is probably the source of much indigo, 
of the so-called indigo of Burma (see Indigofera, p. 663). It is fairly generally 
cultivated, for the purpose of obtaining the dye, by the hill tribes throughout the 
region of its distribution. The plant is propagated freely by root cuttings made rropagaiion. 
in May or O'tme or earlier if the rains set in. It yields primings twice or three 
times a year, and is perennial. The two chief crops are in April or May and again seasons. j 
in September or October. Mr. Srijut Lakhi Nath Kakoti, a sub-Deputy Oolleotor 
in Assam, has recently contributed an interesting paper on the cultivation of 
“bar-rum. .He speaks of one coUaJk of land yielding 8 to 10 seers of the dye. The 
Native methods of utilising the dye are fully described in the Dictionary. [Of. 

Duncan, Monog. Dyes and Dyeing in Assam, 1896, 48-60 ; Rec, Bot. Surv, Ind,, 
i., 221, 257 ; Hosie, Repf. on Prov. Ssu’ch'rtan, China, 1904, No. 6, 43-4.] 

STRYCHNOS NUX-VOMICA, Linn.; FI. Br. Ind., iv., 90; D-E-I’.,... 
Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1893, viu., 331-4 and t. ; Gamble, 

Man. Ind. Timhs., 497-8 ; Talbot, List Trees, etc., 1902, 241-2 ; Prain, lirychnine 
Beng. Plants, 1903, ii., 704 ; Cooke, FI Pres. Bomb., 1904, ii., 185 ; Logania- Tree. 

CB.®. The Snake-wood, Nux- vomica or Strychnine Tree, kucMd, kajra, 
nirmal, Icerra, musliti, yetti, Jcanchwrai, hasaraka, kanjiram, kahaung, etc. 

A moderate-sized deciduous tree of the Gorakhpur forests in Northern 
India ; Bengal, Orissa, the Circars ; the Deccan and. Karnatak ; moist 
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THE BENZOIN TREE 

forests in tlae Boifibay Presidency ; deciduous forests all over Burma; 
dry regions of Ceylon ” (Gamble). 

The tree is important as being the source of the alkaloids, Stbychnine and 
Bed CINE, which are obtained from the Seeds, The fruits are collected and the 
seeds washed out and dried in the sun, or the seeds are simply gathered from the 
ground, but in the latter case have little market value. They are roimdish, flat 
f)r concavo-convex and silvery in colour. “ Cochin nux- vomica is collected in 
the dry deciduous forests at the foot of the Travancore hills and is sold to small 
.'Native dealers at a low rate, who send it to the merchants. Coconada nux- 
vomica is obtained from the Ganjam district and the Godaveri. The Madras 
seeds come from Nellore and several other parts of the Presidency” {Phar- 
macoff. Ind.y'n., 500). “ The London market quotation is usually about 7 to 10 

shillings per cwt. The exports are chiefly from Madras, Bombay and Cochin, 
and are of considerable amount ” (Gamble). In addition to the alkaloids just 
mentioned, they yield a Dye, which produces light brovm, shades on cotton 
cloth, and an Oil employed medicinally by Native practitioners. By the hill 
tribes of the Nilgiris they are used as a fish poison and are employed by Native 
distillers, who add small quantities to arak to render it more potent (p. 1047). The 
bark and wood also contain brucine and are employed medicinally in India. The 
Wood is said to be used in Burma for making carts, agricultural implements and 
for fancy cabinet work. \Cf. Pauhis Mgineta (Adams, transL and Comment.), 
1847, iii., 358-60, 461-2; Fryer, New. Acc. E. Ind. and Pars., 1675, 178 ; Faber, 
Strychnomania, 1677; Milburn, Or. Comm., 1813, i., 284 ; Taleef Shereef (Playfair, 
transL), 1833, 29-31 ; Mason, Burma and its People (ed. Theobald), 1883, ii., 
342 ; Pharmaoog. Ind., ii., 458-500 ; iii., 178, app. ; Rept. Ind, Mus. Oalc. and 
Imp. Inst., 1897-8, 28; 1898-9, 32; 1901, 42; 1904, 20; Brit. Pharmacop., 
1898, 117-9, 222, 314; Dhargalker, Notes on Ther. of Indig. Veg. Drugs, 1899, 
13, 119: Dutt, Mat. Med. Hind., 1900, 198-9; Nisbet, Burma under Brit. Rule 
and Before, 1901, ii., 283; Barry, Legal Med., 1904, i., 447-66; ii., 494-8; 
Ghosh, Treat. Mat. Med., 1904, 495-501 ; Achart, Quinze Cents Plantes dans 
L’Inde, 1905, 407-8; Yearbook of Pharmacy (many passages); Journ. Soo. 
Chem. Indust; Pkarmaceut. Journ., etc.] 

STYRAX BENZOIN, Dryand; FI Br. Ind., iii., 589 ; Gamble, 
Man. Man. Ind. Timbs., 1902, 466 ; Brandis, Ind. Trees, 1906, 442 ; 
Stybace.®. The Benzoin Tree. The Resin = luMn (Ind. bazars), hussi, 
shamhirdni, Imminian, etc. A small tree of the Malay Archipelago, 
important as yielding the true Benzoin or Gum Benjamin of commerce. 

This substance appears to have been first mentioned by Ibn Batuta ( Voy., 
etc., Fr. ©d. 1858, iv., 228, 240), who Ausited Sumatra (a.d. 1326-49). He 
calls it Lubdn-Javi incense of Java), the name Java being used among the 
Arabs and Persians of that time for the Eastern Archipelago, According to the 
Pharmacographia Indica (iii., app., 169) there are four kinds of the resin met with 
in the London market, viz : — Siam, Sumatra, Penang and Palembang. It is well 
loiown that the present species is the source of the Sumati’a resin, but there is 
considerable doubt regarding the plants which yield the other three sorts. The 
Siam resin is the costliest and most esteemed, and is imported by India in 
cubic blocks which take their shape from the cases in which packed while 
still soft. The resin is largely used both in India and Europe in Medicine, 
as an Incense and as a source of benzoic acid. The import trade is consider- 
able, amounting in 1905-6 to 16,090 cwt., valued at Be. 4,14,649. Almost the 
whole comes from the Straits Settlements, viz., in 1905-6, 16,074 cwt., end 
goes chiofly to Bombay, 9,717 cwt. in the year named. Exports of tho 
resin in 1905-6 amounted to 52 cwt,, and re-exports to 1,394 cwt. [Of. 
Varthema, Travels, 1510 (ed. Hakl. Soe.), 1863, 234; Garcia de Orta, 1563, 
Coll., ix. ; also in Ball, Proc. Roy. Ir. Acad., 1889-91, i.,ser. 3, 394; Ain-i-Alcbari 
(Blochmann, transL), 82; Foster, J?./. (7. Letters, 1602-17 (numerous passages); 
Milburn, Or. Gomm., 1813, ii., 306-6; Pharmacog. Ind., ii., 369-73 ; iii., 169-73, 
app.; New Bull., 1895, 164—5; 1896, 195-8 ; Greshofl, Nutt. Ind. Plant., ia 
Extra Bull., Kolon. Mus. AmsierdoTO, 1894, 116-9 ; Thorpe, Diet. Appl. Chem., 
1898, i., 278-9; Hobson- Jobson {ed. Ctooke), 1903, 86-7; Tsehireh, IXe Harze 
und die Ilarzbehdlter, IQQQ, i., lQh~2l2.'} 
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SWEHTIA CHIRATA, Mam . ; FI. Br. lA, iv., 124 ; Geh- D.E.P., 
TiANACE^. The Chiretta, chamyatah^ chiretd, nila-veppa^ shirat-hush-ohi, vi.,pt. iii., 
nila vem, nelabevu, sekhdgi, etc. A small erect herb of the temperate 
Himalaya from Kashmir to Bhotan at 4,000 to 10,000 feet ; also the <3biretta. 
Khasia mountains between 4,000 and 5,000 feet. 

The dried plaat (stems, leaves, flowers, roots, etc.) has long been held in Medicine, 
esteem by the Natives of India. It is possessed of tonic, febrifuge and laxative 
properties and is officinal in the BritisJi Pharmacopoeia. It is collected when the 
capsules are fidly formed. The plants, pulled up by the root, arc tied inti> 
flat bundles with a slip of bamboo. Most of the commercial aidicle is said to 
be collected in the Morung district of Nepal, and seems to find its way largely to 
Dacca. The bundles are packed in bales, each containing about 1 cwt., and 
exported to Calcutta, thence distributed all over India and to the rest of the 
world. In India the true drug is said to be sometimes confused with the Great Sub.stitutes. 
(.Ijttlroffi'aphis panicwiatn, Nees), and in some localities another species, s. an- 
gitstl/bllu, very inferior to the genuine article in its bitter tonic properties, is 
used as a substitute. [Of. Pharmacog. Ind., ii., 511-5 ; Waring, Baz. Med. 

Jnd., 1897, 45-6 ; Dutt, Mat. Med. Hind., 1900, 200-1 ; White and Hmnplirey, 

Pharmacop., 1904, 127; Burkill, in Journ. As. Soc. Beng., 1906, ii., No. B, 

363-81.] 


SYMPLOCOS RACEMOSA, lio.x7K : FI. Br., Ind., in., 576; D-E.P., 
Gamble, Man. Ind. Timhs., 465-6 ; Prain, Bang. Plants, 1903, i., 655 ; 397 ^ 400 ^’’ 
STYRACE 2 E. The Lode or Lodh Tree, lodh, khoidai, singen, kaviang, hhom x,ode. 
reti, lapongdong, chamlani, palyok, hura, ludduga, mdryjana, etc. A small 
tree of the “ Sub-Himalayan tract from Kumaon to Assam, up to 2,500 
feet or evea higher ; open and dry forests of Burma up to 3,000 feet, 
including the Shan hills ; Andaman Islands ; Chota Nagpur, common ” 

(Gamble). 

The bark and leaves are used in Dyeing. By itself the bark yields a yellow 
Dye obtained by simple steeping in hot water. It is, however, rarely emxjloyed in Dye. 
that way, but more generally as a mordant with other dyes, such as dl {ifXormaa 
fineforioi, p. 783), hac or haham {(hefialpinUi Sappan, p. 195), and paras {Jlntea 
frontiofia, p. 189). The bark is also largely utilised in Hindxi Medicine. The Medicine. 
Wood is dmable if properly seasoned, though apt to warp and split. [Of. The Wood. 
Bower Manuscript (Hoernle, tranel.), 1893-7, 23, 117 ; Monographs, Dyes and 
Dyeing : — Duncan, Assam, 1896, 50; Hadi, U. Prov., 1896, 82; Russell, C. Prov,, 

1896, 18 ; Dutt, Mat. Med. Hind., 1900, 189 ; Walton, Tanning and Working 
in Leather, U. Prov., 1903, 25.] 


T 

TACHARDIA (CERTERIA) LACCA, Kerr.—dsn insect be- D.E.P., 

longing to the Cocoidj3. Green, Ooccidca of Ceylon, 3 ; also Ind. Mus. P*’ *' 

Notes, 1903, v., 99 ; O’Conor, Lac Prod., Manuf. and Trade, 1876 ; Watt, 

Agri. I^edg., 1901, No. 9, 181-347 ; Pharm. Journ., Nov. 1905 ; Tschirch, 

Die Ilarze und die Harzhehdlter, 1906, ii., 812-30, Lac (Dye and Resin), 
lakh, Idk, gala, arakku, amhalu, khejijk, etc. Ldkshd or rdkshd &nd. alakla 
(~ washed lac), the Sanskrit names, are apparently the source of most of 
tile vernacular names for both the insect and its products. Thus stick- 
lac is kham-ldkh ; seed-lac, ddnd-hkh ; shell-lac (or shellac), chapra-ldkh, 
and lac-dye, kirmai. 

History. — There can be no doubt as to the lac insect and its name being end emie History . 
in India. The insect is even to-day practically confibaod to India. But the word 
ldkshd in the Atharvaveda BBem& to denote JBwtea fi’onaosa (p. 189), a tree upon 
which it is not uncommon to find the lac insect, and which by the more recent 
Sanelcrit writers has come to be described as the Idkshd-taru or lac-tree. Tho 
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Close Ooimectioii 'Vedie description — flie golden, the odorous, the hairy one, sister of the waters, 
•witli India. — might easily be vie-wed as appellations of lakaha {ituten fronaomi) and 

indicative of its appearance, structure and habitat— frequenting as it does the 
margins of water-channels and creeks. But a vast antiquity being thus estab- 
lished for the Indian knowledge of Ukh, it is surprising that it finds no definite 
place in the ancient classic literature of Greece, Rome, Egypt, Persia and Africa. 
All the passages which, according to some dictionaries, are taken to denote a 
knowledge in lac, refer to a red-dye-yielding wood, or to kermes or to a resin at 
present unlmowir, but do not denote Indian lac. That substance was made 
known to Europe tlirough the Arab traders, hence its being often called 
“Arabian” or “Ethiopian Resin.” If it was Icnown to the ancient Greeks, 
tlieir loaowledge of it could not have much preceded the date of their discovery 
of India itself. 

Lac yields two distinct products — a D-te and a Resin. At first these were 
confused, but ultimately clearly and separately recognised. In the Periplus 
(written somew^here about 80 a.d.) “ lakkos chromatinos ” or lac-dye is mentioned 
as conveyed from India to Aduli on the African coast of the Red Sea. ^lian 
(Nat. Hist. Anim., 250 A.D., iv., 46) describes lac as made in India from insects 
and employed as a red dye. Pegolotti (Della Decima, 1343, iii., 365) speaks of 
“ laeea ” as Indian, produced on branches of trees. Nicolo Conti and also Niki- 
tin (in the 15th century) mention, as if an important commercial product, the 
“laca” of Cambay. Varthema (TmweZs, 1510 (ed. Hakl. Soc.), 222, 238) discusses 
the “ lacea ” of Pegu, also the “ laeea ” wood of the Malay, The former is the 
true lac, the latter a red-coloured wood exported from Sumatra (Crawford, Diet. 
Ind. Islands, 1856, 204). Garcia de Orta was perhaps the first European, howevei-, 
■who critically examined and described lac in India, and he gives the properties and 
uses of both the dye and the resin in such detail that the passage might be quoted 
as from the pen of a 20th instead of 16th century -writer. As physician to the 
Portuguese Governor of India, he visited that countiy in 1534. His volume of 
Colloquies was published at Goa in 1563 and was the second book printed in India. 
He there (Coll., xxix ; also in Ball, Proc. Boy. Ir. Acad., 3rd ser., i., 414) criticises 
the accounts given by Isaac (a physician of Bhagdad, who was crucified in 799 A.D.), 
by Serapion (who lived about 850), and by Avicenna (whose works are assigned to 
980-1036). These early Arab writers, Garcia tells us, called it “ laca,” “ luo,” etc. , 
but confused it with the cancamum (the resin known to the Greeks to which 
reference is made below) and ultimately with the dye kermes of the Greeks. 
They were in error, he observes, in regarding it as an Arabian or Armenian product 
— a circmnstance which Garcia very rightly accounts for by the Indian supply on 
reaching the Red Sea and Persian Gulf ports being subsequently designated by 
Eed-dye Wood, the name of the port from which procured. Many writers confused a red-dye 
wood, such as logwood or sappan-wood, with lac, and one of these red-dye woods, 
as just mentioned, actually bears the Malay name of laka. Caspar (Purehas' 
f’iZgn'mes, iii., 177) alludes apparently to the same wood under the name coyotogne 
( ? kayd = wood and lakh). If this be so it is possible it was so named because 
employed as a substitute for the true lac-dye. “ Lac ” and “ lacquar ” wood and 
dye are words frequently mentioned, when there is nothing to show that they 
denoted Indian lac — ^resin or dye — as understood to-day. Every passage that 
contains the word “ lac ” cannot therefore be accepted as of necessity denoting 
the lakh of modern Indian commerce. 

Linschoten and most European travellers in India, subsequent to Varthema 
and Garcia, content themeelvoe with compiling from the latter, without adding 
anything of value as the result of personal observation. Some few years previous 
to the appearance of Garcia’s Colloquies, however, an interesting passage on lac 
had been published by Amatus Lusitanus (1553) in his Gommentory ow Dio.9condc« 
Cancamum. (book i., ch. 23, 44), the passage regarding cancamum. Amatus there repudiates 
all idea of lac being the classic gum of the Greeks, whatever that may have been. 
He then adds that lac was being brought from India by the Spaniards to be used 
as a dye and also in the fabrication of the Arabian medicinal preparation known 
DMacca. as dialacca. We next hear of lac through Mathiolus (1565), who in Ms com- 

mentary on the cancamum of Dioseorides, tells ns that lac was being largely used 
by the Italians as a silk dye called laced or lachetta, the best quality of which was 
in the trade designated lacea sumetri. By Clusius (1567-1605, compiling largely 
from Acosta (Tract, de las Drogas, 1578, 113) and other subsequent writers, we 
are told that it had become oustomary for lac to be consigned from Pegu to 
Sumatra in exchange for pepper, hence its being designated Smnatran Lac. 
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To tms circumstance is due also the fact of its being often lAentioned in lists of 
spi^s in place of among dyes or resins. Acosta supplemented, however, (jrarcia 
do Ort^s account by the interesting particular that the resin lac %vas mixed with. Lac mixci wuii 
or, as he^ calls it, adulterated with, common resin and wax. Thus then the Keain. 
adulteration in recent years, often ixtueh complained of by the trade, is not a 
jiroduct of the greed of modern commerce. Mandelslo {Travels, in Olearius, Hist. 

Muscovy, etc., 1639, 27), speaking of the lacquer work of Gujarat, says, “ They 
give them such a lustre as none yet could ever imitate in Europe.” Tavernier 
{Travels Jmd., 1676 (ed. Ball), ii., 281-2) observes that — -“The coimtry also 
produces an abundance of shell-lac. There are two kinds of it. That which is 
formed on trees is of a red colour and is what they dye their calicoes and other 
stuffs with, and when they have extracted this red colour they use the lac to 
lacquer cabinets and other objects of that kind, and to make Spanish wax. A 
large quantity of it is exported to China and Japan.” Thevenot {Travels in 
Levant, Jndostan, etc., 1687, pt. iii., 112) repeats the statement that lac was 
exported from Pegu. Lastly, Salmasius {Plinianoe Exercitationes, 1689, 810) 
asserted that the very name “ lac ” had been derived from the Greek and originally 
denoted a red wood. He arrived at that conclusion chiefly through his own 
supposition that the Indian name for the substance was tree, not lahh. Tree is 
doubtless a variant of the Pegu name cheih, and, as already abundantly indicated, 
was carried to Europe through the Spanish trade between Burma and Sumatra. 

While a knowledge in lac was thus being gradually disseminated over Europe, Indian 
there are not wanting indications that within India itself the subject was not Knowledge, 
being neglected. Thus in the Ain-i-Ahhari (Bloehmann, transl., 226), a work 
often spoken of as the administration report of the Emperor Akbar for the year 
1S90, we read of the proportions of lac resin and certain pigments to be employed 
in varnishing chicles or screens on the doors of public buildings. It would from 
that circumstance seem highly probable that a coloured spirit varnish may have Coloured Spirit 
been known and used in India long before Europe possessed any Icnowledge of "Varnish, 
that valuable substance. Fryer {New Aoc. E. Ind. and Pers., 1672-81, 83) also 
alludes to elegantly coloured chicks, but it may be added the modern chicks are 
crudely stained with mineral dyes, never with lac varnish. 

The period of the struggle for European supremacy in the East was practi- 
cally that of the birth of all definite knowledge in lac. But the scenes and the 
persons change rapidly and the interest shifts from the dye to the resin, back 
again to the dye, and finally once more to the resin. From the Portuguese on 
the west coast of India the trade passed to the Spanish and Burma via Sumatra, 
while a little later on (and in the hands of the British) it returned once more to 
Bombay. In the Kecords of the East India Company {First Letter Book, 1600-19, 

338, etc.) we are given certain glimpses of the Company’s instructions to their 
servants. “ Gumlaore ” was to be obtained from Cambay. “Gum lack” of ‘‘Gum Lae." 
first and second sort was to be procured at Surat, “ but none of the worst of any 
hande.” Private trade in gum-lac was prohibited. So again, of date 1616, 

“ much gum-lac, both of the sort used for dyeing and also that of which wax is 

made ” was to be purchased in Surat. The following year the “ lack ” of Baroda 

is said to be in “ grains like mastic pure as amber.” Of Agra it is observed there 19'® 

are two kinds: “ The one is in small sticks usually carried hence to Mocha : the 

other is in great cakes. They both cost one price, viz., 8 rupees per maund.” Stick Lac. 

The amber-coloured grains of Baroda were doubtless “washed seed lac,” and 
the great cakes of Agra would imply manufacture. Is the oanna {kana — 
grain) lacke mentioned in 1623 as purchased at Baroda simply washed lac ? But 
in these early records of the East India Company there is apparently no mention 
of shell-lac nor of some of the chief centres of the present manufacture, such as shell-lac not 
Mirzapore and Calcutta — but of course the town of Calcutta was not in existence 
at the time indicated. The fact remains the same that the early records manifest 
localities of production that are quite unimportant compared with other more 
recent centres. 

The demand for cochineal served the useful puipose of pointedly directing 
attention to the lac-dye. This, though mferior, was found quite good enough for 
most of the purposes to w'-hioh cochineal was put, and had the additional advantage 
of being considerably cheaper. A large trade in lac-dye accordingly sprang into 
existence that gave the impetus for numerous lac factories owned directly or 
indirectly by the East India Company- At this ..time was invented (and by 
Europeans doubtless) the method of manufactwing lac-dye into special cakes 
ready for use. Such importance did this new industry assume that it dwarfed 
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the gum-lac of the ©arlier commerce until it might almost be said that the resin 
(lac) became a by-product of the lac-dye factory. To this circumstance is due 
the fact that the methods of cultivation, of collection and of manufacture, that 
exist to the present day, were invented and perfected with a view to produce the 
dye, one might almost say, at the expense of the resin. The dye gave the profits 
of the industry. But Sir W. H. Perkin’s discovery of aniline struck at once the 
death-blow of both the Mexican cochineal and the Indian lac-dye industries. 

By this time, however, new methods and directions of using the resin lac had 
been discovered in Europe, and the interest of the factory shifted uiatil the dye 
became first the by-product and ultimately the useless or waste material of the 
factory. Here then we are presented with a demonstration of the startling fact 
that a by-product that can be produced at an .almost nominal cost eaimot of 
necessity contest the market against the products of the chemical laboratory. 
Attention was thus concentrated on the resin, and it soon became the chief feature 
of interest. James Kerr {Phil. Trans., 1781, Ixxi., 374) was one of the first to 
mention and describe the manufacture of shell -lac. From about that date, there- 
fore, the modern factory industry may be assumed to have originated. In the 
story of lac we have once more a demonstration of the indebtedness of India to 
England for her modern commerce. 

ORIGIN OP LAC. 

Life-history of the Insect. — The minute Hemipterous insect Tac- 
hardia lacca lives upon the plant juices sucked up by a proboscis. In 
the adult state the females have no power of locomotion, but the males 
on attaining maturity emerge from their pupal cases, become possessed of 
a pair of long transparent wings, and fly away to visit the females and 
shortly after die. At two (in some cases three) seasons the swarming of 
the larvae takes place, viz. July and December or also January. The 
larvae are seen to emerge from the dead bodies of the females and to crawl 
away in quest of fresh feeding grounds. They are then minute creatures 
of an orange-red colour, have no recognisable separation of body into 
head, thorax and abdomen, have fully formed feelers and powerful legs, 
but are devoid of any characteristics by which they can be separated into 
male and female. They measure about one-fortieth of an inch in size. 
For some days the swarming continues until the twigs become distinctly 
reddish in colour and literally alive. The vast majority, however, perish ; 
the more fortunate are wafted on the breezes or are carried by the bees, 
birds, squirrels, etc., or by their own exertions, to new situations. The 
larvae thus becomes fixed, and their legs, being useless, drop off. Lastly, a 
resinous excretion begins to form around their bodies, which by the ag- 
gregation of many in time assumes the condition of a more or less com- 
plete encrustation of the twigs. If at this stage the encrustation be cut 
open lengthwise, it will be seen to be of a cellular structure and to comprise 
two kinds of cells — large circular caverns and smaller oval cells. The 
former will, moreover, be noted to be much more numerous than, the 
latter. The circular cells are the females and the oval ones the males. 

About two and a half months after the swarming, the males escape from 
their cells, become (as already stated) winged, and fly or flutter away to visit 
the females. Shortly after this the bodies of the females become greatly 
enlarged, assume a bright red colour, and in due course develop viviparous 
larv 00 . The mother then dies, her body becomes the resting chamber of 
her offspring (about 1,000 in number), which at their appointed time make 
their escape by swarming, and thus twice (or it may be thrice) a year this 
strange cycle of life is repeated. 

PRODUCTION OP 4AC7.— -The system of propagation that at present 
prevails consists in lopping ofi a few twigs of well-formed lac, a little before 
the expected date of swarming. These are carried to fresh trees or fresh 
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boughs of the same tree and tied in convenient and* suitable positions. 

The larva) on swarming erawL to new wood and become fixed. If the 
object in the collection of laic be to procure the red dye, the stick-lac I’robahi 
(that is, the lac-encrusted twigs) should be gathered before the laiwre 
have swarmed. But if the resin-lac be sought, there would seem every 
reason to delay collection until the swarming has taken place. The 
industry assinned its present form while lac-dye (if not equally valuable 
with the resin) was a profitable by-product. It is now valueless ; its 
presence admittedly depreciates the. shell-lac very greatly ; it necessitates 
expensive and possibly to the resin injurious methods of removal ; and the Bileafc of Dye. 
decornposition of the larvae gives the offensive smell to the factory, which 
well-nigh becomes a public nuisance. It would therefore seem that the 
time has more than come when this state of affairs might be mitigated by 
some change in the season of collection, that would allow of the colour 
being very largely removed before the stick-lac comes to the factory. 

The collecting seasons at present adopted are May to June for the one seasons, 
brood and October to November for the other ; a delay of a month or six 
weeks in each case would see the swarming accomplished. {Of. with 
opinion of Hooper, Rept. Labor. Ind. Mus., 1906-7, 7.] 

Improvement in Quality . — There would seem to be little or no doubt Several 
that in India there is not one species of Tachavdla, but several. The Species, 
well-known different qualities of lao are due, it has been said, to the plants 
on which the insects feed. This is, however, likely to receive an even 
more rational explanation, viz, that the grades of lac are due to being the 
resins of different species of insect. It is also weU known that the forms of 
lac found on leguminous plants (or on soft- wooded plants), such as Biitea 
frondosa and Qajaniis indicus, can with difficulty be induced to live 
upon hard-wooded trees, such as Schleichera trijUijfi and IShorea uaces. 
rohusta, upon which lac is nevertheless found. But there is still a further 
consideration of importance. It has been observed that there are special 
cultivated races, such as those found on Acacia aralnca. In Sind and 
adjacent tracts that plant is used as a food-stock, but hardly anywhere 
else is lac to be seen on that tree. We have here either a special race or a 
remarkable climatic adaptation. Further, all over India albino-broods climate 
have been recorded as occasionally seen. It would thus appear that 
were the selection of stock placed on a rational and scientific basis vast 
improvements in quality might be effected, if it were not possible actually 
to evolve a white insect or at all events one to a large extent devoid white insect, 
of the objectionable colour, the removal of which so seriously enhances the 
cost of the present-day resin. 

Food of the Lac Insect. — The insect lives upon a large number of Food of the 
widely different plants. In The Agricultural Ledger {l.c. 210-3) I have Lae. 
given a list of some 56 trees. Those best known are Jiutea frondosa^ 

Ficus religiosa, Schleichera trijuga, Shorea rohusta and 

Zizgphns Auptha. These are all indigenous Indian trees, so that the 

lac obtained from them may be called wild lac (the insect being at most 

semi-domesticated) ; but two plants are specially grown for it, and where 

this is the case, the lac may be regarded as a plantation product and piautation 

accordingly spoken of as existing under a greater degree of cultivation than rroducUon. 

the wild insect. The plants specially groTO are uraMea in Sind, 

Bajputana and Gujarat: and CaJam.6s in^i<M.<s in. Assam. , But lac does 
not, in many localities at least, pay .as a, special plantation product. , . The 
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Capricious Crop, crop is iiiost capriciSus botL. in yield and price. One year it may be biglily 
profitable, the very next sold on so narrow a margin that no inducement 
exists for extension. In support of tbis statement, witness the fact that, 
in 1902-3 the exports of shell-lac were 195,000 cwt., valued at 15f million 
rupees (£1,048,991), while next year, 1903-4, they were only 178,000 cwt. 
but were valued at over 21 million rupees (£1,456,067). That is to say, 
while there were 17,290 cwt. less exported, the sum realised was nearly 
half a million pounds sterling more in 1903-4 than in 1902-3. And the 
Extreme fluctuation might just as likely have been toward a loss as a gain of half 

EiuctuaWous. ^ million in the sum realised. No other item of Indian trade manifests 

an}d:hing like such extreme fluctuations in price as lao, and it can, there- 
fore, be no matter for surprise that the supply should correspondingly 
fluctuate. 

Climatic LOCALITIES OF SUPPLY AND COST OF PRODUCTION.— La.G is 

InfLuenees. met with practically throughout the warm tropical areas of the whole of 
India, but most abundantly in the Central Provinces, Bengal, Assam and 
Burma. In Sind and Gujarat, as already stated, the bahid tieQ {Acacia- 
arahica) may be said to be that on which it is met with most abundantly. 
Sabui. Ill Bengal, where both the babul tree and the lac insect are plentiful, it is 

extremely rare to find lac on that tree. But, as already suggested, the 
question naturally arises, is the &a6MZ-feeding insect of Sind the same species 
as the palas-heding one of Bengal and the Central Provinces ? The 
Dircirgent; climates and soils of Sind and Bengal are about as different as it is possible 
ciimatQs. imagine, although both are tropical. The one is extremely dry, the 

other extremely moist, and that alone may account for the behaviour of 
the insect. 

Cost. Cost of Production.— Mvik&cii {Handbooh Ind, Agri.^ 1901, 496) gives 

the following calculation of expenditure based on an actual experiment 


conducted by an Assam planter : — 

Es. 

Eent at Rs. 3 per acre for 80 acres 240 

Hoeing or cutting jungle between trees . . . . . . . . 320 

Upkeep of necessary buildings . . , . . . . . . . 100 

Cutting branches and putting in seed . . . . . . . . 340 


Rs. 1,000 

Manufacturing charges at 5 per cent. . . . . . . , . 3,500 

Packing and dispatching at 2 J per cent. .. .. .. 1,750 

Calcutta charges for forwarding and river freight, at 2| per cent. 1,750 
London chai-ges for sea freight. Dock and Broker’s charges .. 3,000 

Total.. Rs. 11,000 


Proceeds of Sales, £1,760 at 14d. .. .. .. .. . . 26,250 

Deduct discount to buyers . , . . . . . . . . 656 


Total .. Rs. 25,594 

Deduct Expenditure. . .. .. .. .. .. .. 11,000 


Balance of profit Rs. 14,594 


Atixiiiaiy to “ Lac Worked in connection with tea, etc., the amounts for European 

and Native supervision and upkeep of coolie hues, etc., may be added 
proportionately according to circumstances. The planter referred to, how- 
ever, lost nearly his whole crop next year from the attacks of a night moth.’* 
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Ben^-a/.— According to the Administration Reprf (1901-2, 31), “it Bengal, 
is found over the large tract of hilly country covering the Chota Nagpur 

Division and overlapping the west of the Bardwan and the north of the 

Orissa Divisions. The principal lac factories are in the districts of Ranchi 

and Manhhum. in the Chota Nagpur Division, and in the Bankura and Chota sragpur. 

Birhhum districts in the Bardwan Division. Stick and shell-lac are largely 

exported from Ranchi, Manhhum and Bankura.” It is also stated that 

“ the manufacture of shell-lac is an important industry in the Bankura uankura. 

district, and is chiefly carried on in the town of Sonamuki. The main 

supply of this article for all the factories in Bankura is obtained from the 

districts of the Chota Nagpur Division. The industry is carried on to a 

large extent at Elambazar, in Birbhum. Shell-lac and lac-dye are also Eii-bhum. 

manufactured at Manltur and Degnuggur in Bardwan; but the industry 

is on the decline here also. There is a lac factory at Cossipore in the Cossipore. 

suburbs of Calcutta.” 

Assam. — In 1900, Basu {Agri. Dept. Indust. Bull. (ser. 1), 1900, No, 6) Assam 
wrote an accomit of the lac industry of Assam, from which the following 
may be abstracted. “ Kamrup and the northern part of the Khasia and 
the Garo hills bordering on the Brahmaputra valley are at present the 
chief seats of its cultivation. In Kamrup lac-rearing is chiefly confined to Eamrup. 
the south bank of the Brahmaputra, the annual outturn of stick-lac in 
two mauzas (Rani and Chhayani) being estimated at about 2,000 maunds. 

A small quantity is reared by a few Kachari families in mauza Jhargaon 
on the north bank. The bulk of lac exported from the district is, however, 
obtained from Garos inhabiting the northern slopes of the Khasia hills, Garo.xiiasi. 
who are said annually to bring in about 2,000 maunds of lac to the weekly 
markets at Palasbari and Chhaygaon and about 300 maunds to the markets 
at Boko. A small quantity of lac, averaging about 400 maunds a year, 
is brought in by Bhutias to the annual cold- weather fairs at Darranga Biiutia. 
and Subankhata in the north of the district.” 

“ In the Garo hills lac-rearing is chiefly confined to the north and 
north-eastern parts of the district, comprised in the northern range of 
the Garo hills Forest Division. The people of the south and south-western 
parts are said to have a superstition against lac cultivation. The annual superstition, 
exports of crude lac from the northern range is estimated at 1,300 to 1,400 
maunds. In 1894 the Assistant Conservator of Forests, Garo hills Divi- 
sion, estimated the annual production and export at 2,000 maunds, and Annual 
reported a serious decline in the cultivation of lac, which he attributed 
partly to the low prices and partly to the depopulation of the district 
through Tcala-dzdr and migration. Considering that the bulk of lac ex- 
ported from the Brahmaputra valley is the produce of the Kamrup and 
the Khasia and Jaintia hills and the Garo hills districts and that the exports 
have during the past five years averaged over 16,000 maunds a year, the 
foregoing estimates of outturn of lac in those districts would seem to be 
much below the truth.” 

Central Provinces. — The lac insect is found throughout the Central C. Prov. 
Provinces, but the main centres of collection are the J abbalpur, Saugor, 

Damoh, Nagpur, Raipur, Bilaspur, Sambalpur, Chanda and Mandla dis- 
tricts. A Note on the Lac Industry of tlm Central Provinces {Bull, 1902, 

No. 8) gives useful particulars regar<Rng production. The lac-collectors 
and sellers in these provinces were given ih the census as 2,592 persons. 

Of the amount collected by far the greater part is exported, only a small 
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quantity "being retained for local use. During the five years ending 1900-1 
Exports, the exports fluctuated very greatly ; in 1899-1900 they came to 99,961 

maunds, valued at Es. 11,96,394— the highest return in point of quantity— 
and in 1898-9, 39,713 maunds, valued at Es. 5^42,391, the lowest record 
for the period mentioned. These exports, moreover, were almost entirely 
from Jabbalpur and Chhattisgarh, and were consigned to the United 
Provinces almost entirely, thus feeding the Mirzapore factories. 

Burma. Bttrma.—The, large forests of Burma are said to be capable of producing 

an almost unlimited quantity of dac. The chief sources of commercial 
Burmese lac are the Shan States and Upper Burma, stick-lac from these 
places being imported into Calcutta, where it is manufactured into shell- 
isxportB to lac for export. For some years the supplies received by the Calcutta 

Oaicutta. factories from Burma have begun to be appreciated as important. 

According to Sir J. G. Scott (Gaz. Upper Burma and S/ian States, 1900, 
ii., pt. 1, 393), though lac is found all over these States, it seems to be 
only in Karen-ni that its production is stimulated artificially. “Elsewhere 
if a tree happens to be attacked, or settled on by the insect, the deposit 
is collected when it is found.” 


MANUFACTURE OP LAC. 

Manufae- Lac Factories. — In the Imperial Gazetteer (1905, iii., 173-4) it is 
ture. stated that though steam power has been successfully applied to the 

industry, the hand-labour factories still hold their own and for some grades 
factories. produce qualities hardly, if at all, attainable by machinery. Lao factories 
are almost confined to Bengal and the United Provinces. In 1904, accord- 
ing to the Financial and Commercial Statistics, there were 128 lac factories 
giving employment to 7,831 persons. Of these 92 were in Bengal and 
employed 4,116 persons; 36 in the United Provinces, employing 3,715 
persons. The number in Bengal is said to be not fully recorded. 
"With the exception of the factory at Cossipore they are, however, in 
most cases small. Those in the United Provinces are all situated at 
Mirzapore. The value of the manufactures turned out has been stated 
at about two-thirds the total foreign exports, while the very large Indian 
consumption has to be met, and thus mainly by small factories possibly 
not included in the above returns. 

Stiek-lac. Stick- lac. — Stick-lac is the name given to, the twigs encrusted with lac 

Scasous. that are collected from the trees in May to June and the second crop, 

October to November. These are dried in the shade, by which the wood 
shrinks, thus often leaving the lac as hollow tubes, but much of the wood 
still adheres. It is packed in sacks and conveyed to the marts, and sold 
through various brokers or middlemen to the manufacturers. There is 
Method of Sales, a quaint practice usually followed in most sales of lac. The buyers and 
sellers join hands and sit facing each other, a cloth being thrown over the 
hands. The buyer presses certain fingers of the seller’s hand, thus making 
an ofier. This is usually rejected by a motion of the head, and further 
finger-pressing ensues. Finally the bargain is struck without a word having 
been uttered. 

Seed-lao, Seed-lac is stick-lac crushed and reduced to roundish pieces that more 

or less correspond to the fem^-le cells.' The dust produced, when sifting 
WasMog. the seed-lac, is known as khud. .The pure seed-lac is then washed in large 
stone troughs and left covered oyer with water for 24 hours. The wood 
floats to the top and is removed, dried, and used as fuel. A man or woman 
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now enters the trough and, while holding onto a transverse bar placed at 
a convenient position, treads with the bate feet on the granular lac and 
presses it against the sides of the trough; As a result the lac is broken 
into still finer particles and the water becomes of a deep claret colour. 

The coloured water is run ofi, a fresh washing given, and repeated till the 
washings pass off colourless. The washings, if it be so desired, are evapo- 
rated down to a thick consistence and compressed into cakes. This is lac- Lac-dye. 
dye.^ The resin is now called washed^se^-lac, but it is sifted into two 
qualities — granular and dust; the latter is called gaud. When steam 
machinery is used, the washing is done with revolving cylinders and 
beaters. 

In some parts of India the seed-lac is now either washed or even boiled Bleaching; 
in a solution of crude carbonate of soda or of soda and borax, or of crude 
carbonate of potash, or of borax alone or of alum. After several such 
washings it is said to become almost white. But in most of the larger 
factories, especially those concerned in the production of shell-lac, the 
washing or boiling in alkaline preparations is dispensed with ; the seed-lac 
is simply repeatedly washed in pure water but not bleached. Indeed, 
according to some authorities, it is even maintained that bleaching weakens 
the lac. After being washed, or bleached and washed, to the desired 
extent, the seed-lac is spread ont on special floors and exposed to light 
and air, by which it is thoroughly dried and still further bleached. 

According to the purpose for which intended, the dried washed lac is Addition of 
now mixed with either or both of the following substances— yellow arsenic 
(orpiment) and resin. The mixture is then fused either before an open 
fire or by steam-heating. Steam is practically confined to the European 
factories. The arsenic is said to make the lac opaque and to impart a rich 
straw colour to the shell-lac, but its action would appear to be mainly if not 
entirely mechanical. It is responsible for the opacity and rich straw colour 
of all the finer qualities of hand-made shell-lac. But the inquiry for a sub- 
stitute for arsenic has often been made, tbougb not as yet supplied. A 
yellow colouring material that will fuse into the lac when subjected to the Eequirementa. 
temperature that corresponds to 35 lb. steam power is required. Arsenic 
is not, however, employed in the preparation of garnet or button lacs, 
nor other grades where fulness of colour is no disadvantage. 

The objectof the resin is to lower the melting-point, a condition essential Object of Basin, 
for many industries and one knoAvn from fairly ancient times (witness 
Acosta’s allusion to it in 1578). Its value, therefore, is fully recognised 
and a certain amount is not only admissible by the rules of the trade 
(2 to 5 per cent.) but few of the shell-lacs that are regularly exported can 
be said to be entirely free from resin. During seasons of high prices the 
proportion is often, however, raised until it passes from the condition of 
permissible admixture to what might be called criminal adulteration. 

Lsc Fusing.— The specially washed and bleached lac, mixed with its Lae 
required proportions of arsenic and resin, is now (by the hand manufacture) fusing, 
placed within long narrow bags (20 feet by 2 inches). For one quality of 
lac American drill is necessary, for another a cloth specially made at the 
Cawnpore cotton mills is preferred, and for a third two hags are required, Bags, 
one within the other. After being charged the bag is arranged in front of 
a long open fire and so fixed up tlmt it may^bc twisted the while it is being 
moved slowly along. The foreman operator sits on a little raised inud 
platform, on the immediate left of the fire and slightly behind it.. With 
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Dry Heat. 
Molten Eesin. 

Ooldi'Water. 

Proper Cooking. 
Shell-lac. 


Hand-stretcMng. 

Sdection. 

Garnet-lac, 


EefoBe. 

Cakes. 


Ms left hand he h</xds the end of the hag and resists the twisting action 
produced hy his assistant. The fused lac, in the portion most exposed to 
the dry heat, is thus squeezed through the hag. Every now and then the 
foreman gives his end of the hag a reverse twist, and this causes the portion 
from, which the lac has been removed to coil up like a rope. Steadily the 
bag is drawn forward as portion after portion is exhausted. With his 
right hand the foreman wields at intervals three weapons — ^one a long iron 
hooked poker with wMch he stirs the fire : a wooden spoon with which he 
every now and again sprinldes with water the tiled floor in front of the 
fire : and an iron scraper with which he removes the molten lac as it oozes 
on to the surface of the hag and allows it to drop on the damp floor. If 
not sufficiently cooked, the fused lac is picked up from the floor and placed 
once more on the top of the bag and fused again, and even two or three 
times. There seems to be great skill in knowing when the lac has been 
cooked to the proper extent. , It is freely admitted that the hand-made lac 
possesses certain properties never attained by the steam- machinery factories. 

Shell- lac. — The next stage is the production of shell-lac. For this 
purpose a mass of molten lac is handed to an assistant and placed by him 
on an earthen or zinc tube filled with hot water (or on a green banana 
stem) fixed in the ground at an angle of about 45° to the floor. By means 
of a ribbon of palm-leaf stretched between the hands, the assistant spreads 
the lump of molten lac into a thin skin perhaps one-eighth of an inch in 
thickness. But in this operation, which looks so simple, great sldll is 
required in exercising just the right pressure to cause the lac to spread out 
in a compact sheet of uniform thickness. The sheet or skin is now clipped 
of the tube, trimmed into a rectangular form, and handed to still another 
assistant, who, carrying it in front of the fire, seizes it between his toes, 
teeth and hands, and widening his legs as he expands his arms and 
straightens his body and neck, stretches the sheet into three or four times 
its original size and reduces it to the thinness of tissue paper. It is then 
laid on a mat and allowed to cool gradually. 

When quite cold the sheets are given to persons who assort them ac- 
cording to colour and break out all impurities and darker coloured portions. 
The rejections either constitute lower grades or are mixed with dark- 
coloured seed-lac and used up in the manufacture of shell-lac where colour 
is no objection. In the production of garnet-lac, the sheets are taken at 
the hot-tube stage, no further stretching being necessary. Garnet-lac is very 
largely, however, the special product of the steam-power factories. As 
its name implies, it is of a deep rich red colour, and is in demand for indus- 
tries where colour is not a disadvantage. In the preparation of button- lac, 
the molten material is not stretched at all but is simply allowed to drop on 
to a smooth substance, such as a green leaf-sheath taken from the banana 
stem. Garnet and button lacs contain as a rule no arsenic, though they 
may possess a high percentage of resin. 

The refuse that remains in the melting-bags is removed and the bags 
cleaned by being boiled in alkali. The refuse is then made into large 
circular cakes 6 inches in diameter and 1 inch or more thick. These are 
very possibly the “ great cakes ” alluded to by the East India Company as 
procured in 1816 from Agp, as also the lump-lac of the early commercial 
returns. They are sold, like the Tchud and gaud, to the manufacturers of 
sealing-wax, bangles, toys, etc., and by the cabinet-makers such crude lacs 
are largely employed tO' cover up cracks in wood. 
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THE USES OF LAC. 

Lac enters into the agricultural, commercial, , artistic, manufacturing, do- 
mestie and sacred feelings and enterprises of the people of India to an extent 
hardly appreciated by the ordinary observer. The existence of the poorer com- 
munities, in the agricultural and forest tracts, is made more tolerable through the 
izicome derived from the collection of the crude article. Everj- village has its 
carpenter, Cartwright, tui-ner and shoemaker, and all these craftsmen use lac in 
•some form or other every day of their lives. The blemishes and defects are 
plugged up and concealed by crude lac, and the surfaces are miiformly varnished 
•or coloured with lac where colour is desired, Colomed lac, in fact, takes the 
place of the oil paint of Europe. The silver and coppersmiths employ it as a 
resist bed upon w^hich to hammer out or punch certain of their wares. By 
means of lac, coloured ornamentations are made on copper and brass wares, as Cement, 
also onivor 5 ^ Lapidaries construct grindstones of the same material fused with 
sand and with it cement blade to haft in knives and swords (p. 695). Pottei’S, 
bookbinders, and makers of smoking-pipes all need lac as a varnish or a stiffening 
material. Jewellers load hollow gold and silver ornaments with it, or fix the 
stones in these by its means. The makers of the humbler personal ornaments 
prepare most of their wares almost entirely of lae. Indeed it is highly possible 
that one of the very earliest utilisations of lac was this very i>reparation of peasant 
jewellery. Lastly, in the hands of the lae-turner and toy-maker lac is supreme. L:ic ana 
But let it be here observed it is desirable to call this lae- work and to re-serve Laciiuer, 


lacquer for the art practised in Burma and Japan, where a v^egetable oleo-resin 
is the chief material, not the animal resin-lac. 

The tmmer (kharddi) with his lathe is met wdth in every village of India, and Turnery 
has an assmed position in tlw community. He prepares toys, nests of boxes, 
bed-posts, pdnddna, hukka mouthpieces, and decorates agricultm-al and other im- 
plements, etc., etc. The pigments employed are orpiment, sulphur, white lead, 
red mercury, Prussian blue, lamp-black and indigo. Recently, however, aniline 
dyes have been much used, with the result that the delicate artistic colours have 
almost disappeared and the articles made at the present day fade and tarnish 
to such an extent as to render them no more desirable ornaments. Metallic 
results are produced by mixing the lac with powdered mica, with powdered 
tinfoil, with imitation gold leaf, or with an amalgam of merciuy, lead and tin. 

These metallic materials, if used in large particles, give a quaint mottled 
appearance and simulate the grain of stone, thus often produciiig a rich effect. ' 

In the preparation of coloured lac, shell-lac is melted over the fire until it be- Colouring, 
comes plastic. It is then placed on a stone and a small quantity of pigment 
<previously dissolved in water or absorbed by oil) is deposited withiir a hollow 
formed on the surface of the lac. This is closed in and the lac hammered, then 
pulled out with the hands, doubled up, hammered, and pulled out again and 
a.gain, until the colour becomes uniformly intermixed. The hamznering com- 
municates heat so that the mixture gradually assumes the consistence of india- 
rubber. The coloured lae is then formed into sticks the length and thickness 
■of lead pencils, or thicker as may be desired. These sticks^ of sealing-wax, as 
they may be called, are known as hattia and are the form in w'hich both the lac and Batiis. 
pigment are applied to woodwork. After the article has been prepared and 
smoothed, a batti is pressed against it as it revolves on the lathe. The heat 
generated melts the lac and thus colours the wood irregularly. The colour is then 
diffused by a small piece of hard W'ood pre.ssed firmly on the revolving article. 

Lastly, a cotton rag, dipped in sweet oil (preferably j&esomttm), is next applied Distributed bj 
to tlte revolving article, and this imparts a lasting polish to the lac surface, inctiou. 
Obviously, therefore, the first conception in lac ornamentation must be a direct 
adaptation to a revolving object, hence the articles are either uniformly coloured 
in one shade or are ornamented by rings and bands of different oolonrs, In the 
higher flights of lac-turnery and in the metal and ivory ornamentation with lac, 
how’-ever, a diversity and richness in effect axe produced that have to be seen to 
be fully appreciated. The chief types of this work are designated : — 

1. Plain ornamentation. 5. Painted Ornamentation. Methods, 

2. Ahr'i or Cloud Work, 6. Tinfoil Ornamentation, 

3. Atiahi or Fire Work. 7. Lac Ornamentation to Metal Ware. 

4. NaJeaM or Pattern Work. 8. Lae Ornamentation to Ivory. 

9 Value of Lac in Inlaying. 

For timbers suitable for turnery and lac-WOrk see Buxus [Boxwood Subatitutea\ Timbers, 

.p. 190. 
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The reader who desires particulars regarding these various art utilisations 
should consult the special icdger mentioned above, as also Indian 

Art at Delhi, IQQZ. I have gone into the above details of Indian methods and 
experience from the belief that they throw some sidelight on the nature of lac. 
The systems of work mentioned are mostly very ancient. Barbosa, Garcia de 
Orta, Terry and other European travellers' give such details regarding iae 
turnery, for example, that there can be little doubt the art was as fully known 
three or four hundred years ago as it isito-day. But it is singular that no mention 
is made by any traveller of having seen lac factories in India, or even of the 
manufacture of shell-lac, till the early decades of the nineteenth century. It is 
not clear when and how that name came, in fact, into use. Pomet (H'isi. jDtosts 
(E ngl, transh), 1712, 202-4) describes the molton lac being (in Burma) spread out 
Eliell-iae. on marble surfaces, but does not call the article thus produced shell-lac. That 

name was, however, used by James Kerr in 1881 and by Vincent in his Appendix 
to the translation of the Feriplus (ed. 1800, 25), so that it had by then come into 
general use. The production of lac in former times thus appears to have been a 
village craft practised all over India, which was most likely not concentrated into 
factories till the European demand arose. 

Uses in European and American Uses. — The uses of lac in Europe and America are 

Europe and similarly very x'aried. Perhaps its most important applications are in the manu- 
America. facture of spirit varnishes (French polish) and in the supply of the chief material 
of sealing-wax. Large quantities are employed as a stiffening material in hat- 
making, as a cement, as an ingredient in lithographic ink ; and as modern demands 
it maj'' be mentioned that lac is largely employed in the manufacture of gramo- 
phone records, as an insulating material in electric appliances, etc. Through 
the last-mentioned utilisation a fresh impetus has<been given to the traffic, y-hich 
perhaps largely accounts for the recent expansion of the exports from India. 

TJ^ADB IN LAC. 

Trade. The first recorded exports of lac to Europe, as already stated, took 

place about 1607, but for nearly two centuries the traffic was entirely a 
Native commodity, as it bad been still earlier (while in the bands of the 
Arab traders). Milburn {lx. 217) tells us that the exports from India 
Kise and Pall in shell-lac Were in 1806, 2,377 cwt., valued at £12,978, and that in 
of Lac-dye. jgQg 239 cwt., Valued at £1,243. The trade was thus not 

well established, and the expansion had been slow, for even in 1839 the 
total exports in “ lac-resin ” were only 7,226 cwt., and in 1840, 6,043 cwt., 
and, correspondingly, in 1839 the “ iac-dye ” stood at 4,756 cwt., and in 
1840, 5,440 cwt. But in 1868-9 the shell-lac sent to Europe had reached 
a valuation of just under 12 lakhs (£80,000), and that of the lac-dye of 
8 lakhs of rupees (£53,300). Since then the trade in lac-dye has gradually 
^ disappeared, while the exports of shell-lac have expanded to over two crores 

of rupees (£1,400,000 at present rate of exchange). This state of afiairs 
is, perhaps, best exemplified by the following table : — 


Exports. 



Lac 

DYE. 

Shell-lac. 


Cwt. 

Rs. 

Cwt, 


1868-9 

17,748 

7,96,666 

43,740 

11,65,739 

1878-9 

8,261 

1,96,285 

64,498 

22,24,843 

1888-9 

333 

8,038 

81,390 

31,94,125 

1898-9 



146,396 

70,07,781 

1899-0 

1 ■■■ 

: 24 . 

195,239 

92,65,600 

1900-1 


: ■ ■ 14 

193,318 

91,02,207 

1901-2 



123,226 

77,03,615 

1902-3 

' -i-.. 


19.5,787 

i 1,. 57, 34,872 

1903-4 



178,497 

2,18,30,905 

1904-5 1 



193,306 

1 2,58,93,713 

1905-6 



217,693 

2,64,53,774 

1906-7 


.... 

205,473 

' 2,89,75,551 





i (=£1.931,703) 
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I have not dealt with the huttoii-lac nor vith the Tinmannfactiired 
forms of lac, since the exports of these are comparatively unimport- 
ant. The figures as they stend exhibit strikingly the way in which 
the traffic in the resin-lac has compensated for the loss of the trade 
in lac-dye. ' . 

Production and Local rra/fic.-— In ; the return of railborne traffic, lac Prodtic- 
is not treated under its separate headings, viz. of stick, seed, shell-lac, etc., tion. 
but collectively. In 1906-7 the total quantity shown as exchanged came 
to 446,574: cwt. Of that amount, Bengal is exhibited as having exported 
172,614 cwt., chiefly as follows : — 122, 155 cwt. to Calcutta, and 50,076 cwt. 
to the United Provinces. On^the other hand, the United Provinces ex- 
ported 134,356 cwt., almost entirely to Calcutta. Next come the Central 
Provinces with an export of 45,430 cwt., chiefly to the United Provinces, 

Lastly, Assam exported 35,159 cwt. entirely to Calcutta. It has already 

been shown that the lac factories of India are almost confined to Mirzapore Mirzaporo ami 

in the United Provinces and to Calcutta in Bengal. This accounts for the Calcutta. 

traflic being toward these centres. But all over India small quantities 

are worked, so that the statistics of lac factories by no means convey a 

full conception of the Indian production and consumption. For example, 

the Indian dyers, when they use lac-dye, prefer to obtain it direct from 

the stick-lac, so that they are continually producing a certain amount of 

seed-lac, which they dispose of to the local dealers and lac manufacturers. 

It is, however, probably correct that the railborne traffic gives us the only 
satisfactory indication obtainable of the chief items of production. A total 
supply of 446,674 cwt. of stick-lac should be more than sufficient to furnish 
the raw material for the export of 205,473 cwt. of shell-lac. The pro- share of 
duction of the registered lac-factories is commonly believed to represent ooIipSl 
two-thirds of the actual production, so that one-third (or thereabouts) of 
the annual supply escapes all trade registration. 

Receiving Countries.— Anothev feature of impoitance may be here Keeeiving 
stated, namely the direct dealings of India with Europe and America Countries, 
instead of through the United Kingdom. The following classification of 
the returns for the past twenty-one years will exemplify this feature : — 


Analysis of the Exports of Shell-lac from India. 



1885-G. 

1890-1. 

1895-6. 

1900-1. 

1905-0. 

1906-7. 

To: — 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

United Kingdom 

72,4G3 

56,391 

76,793 

55,689 

51,699 

43,837 

United States 

24,797 

41,684 

46,273 

68,660 

110,560 

109,047 

Continent of Europe . . 

13,483 

12,165 

37,323 

65,945 

61,898 

^48,920 

Total (includes above 
and all others) . . , 

112,116 

' 112,496 1 

162i686 

193,318 

217,693. 

205,473 


It will thus be seen that, while the exports from India have steadily 
expanded, the share drawn by the United Kingdom has not maintained Demands, 
its supremacy. America has become by far the most important single 
consuming country for lac, and what is still more remarkable, all the 
finer grade lacs go to the States and are purchased direct from the 
factories and not through^ Indian or > British merchants. The traffic 
is, in fact, controlled by the United Stotes dealing with the manu- 
facturers direct. The possibilities, of )e;^ansion are also extremely Future 
problematic. ^ xpamiom. 
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The following arfcatement classifies the foreign exports from India during 
the past three years — 



1904-5. I 

1905-6. 

1 1906-7. 

Shell-lac 
Button-lac . . 

Cwt. 

193,306 

34,276 

Rs. 

2,58,93,713 

38,70,479 

Cwt. 

217,593 

41,851 

Rs. 

2,64,53,774 

44.41,287 

Cwt. 

205,473 

37,117 

Rs. 

2,89,75,551 

44,45,914 

Total 

227,581 

2,97,64,192 

259,444 

3,08,95,061 

242,590 

3,34,21,465 

Stick- and 
Seed-lac . . 

11,152 

9,41,104 

11,004 

7,79,613 

15,188 

12,86,242 

Grand Total 
of Foreign 
Exports . . 

238,733 

3,07,06,296 

270,448 

3,16,74,674 

257,778 

3,47,07,707 


It will thus he seen that during the years 19Q3-6 the exports of shell-lac 
have increased by 12*56 per cent, in quantity and by 21*63 per cent, in 
value, while button-lac has correspondingly expanded by 22*1 per cent, 
in quantity and 14*75 per cent, in value. On the other hand, the traffic in 
the raw material has, if anything, declined. Everything points to a con- 
EiecMo tinned expansion of the traffic in connection with the necessities of electric 

Appliances. appliances. 


D.B.P., 
vi., pt. iii.j, 
404-9. 
Tamarind. 


Sowing. 


TAMARINDUS INDICA, Litm. ; FI Br, Ind., ii., 273 ; Gamble, 
Man. Ind. Timhs., 1902, 278-9 ; Praiii, Beng. Plants, 1903, i., 444 ; Brandis, 
Ind. Trees, 1906, 252-3 ; Hooper, Agri. Ledg., 1907, No. 2 ; Leguminosjs. 
The Tamarind Tree, amli, tintiriytmtM, hoya, pMi, chinta, jojo, chinch, neddi, 
shenta, sitta, karangi, Tiunase, magyi, etc. A large evergreen tree, culti- 
vated in India and Burma as far north as the Jhelum, in the Central 
Provinces, Central India, and many parts of Southern India ; it is also 
found self-sown in waste and forest lands. Is said to be indigenous in 
Africa. According to Dutt, it was known to the Arabs as Tamare-IIindi, 
from which is derived Tamarind. 

Firminger (Man. Qard. Ind. (ed. Cameron.), 254~S) speaks of three sorts— (1) 
the sour-fniited, (2) the sweetish fruited, and (.3) the red-fruited, The last- 
named has the pulp of a rose-red colour and is considered the best, being the 
kind always employed, when obtainable, for preserving. It flowers in April and 
May, and yields its fruit in the cold season. The Natives have an aversion to 
sleeping under its shade because of the supposed acid exhalation from the Ieave.s, 
On tliis subject, Gamble whites me : “I can testify tha.t the leaves of the tamarind 
corrode the cloth of tents pitched under their shade. This happens in wet 
weather. The leaves fall on the tents, and in a day or two the cloth is decom- 
posed in holes.” Regarding cultivation, Woodrow says : “ This tree delights in 
a deep alluvial soil, and in such a position forms one of the most handsonje 
landscape trees in this country ; but it will also grow on decayed trap soils where 
few trees will thrive without free watering. For planting get a hole at least 
3 feet deep and 3 feet wide prepared, fill to (5 inches above the surface witli 
good soil mixed with some old manure. Let the smface be raised at the sides, 
so as to prevent water running off, and sow a few seeds at the beginning of the 
rains, then protect them with some thorny branches, which should be afterwards 
removed, the surface stirred, and the thorny branches replaced once in three 
months.” 

Properties and Uses. — ItyieldsadirtyGuMof no value, and according to Prebble, 
old trees are sometimes seen to have a liquid exudation consisting of calcium oxalate 
(Pharmacog. Ind., i,, 633 ; Kanny Lall Dey, Indig. Drugs, Ind., 1890, 310). An 
infusion of the leaves is believed to yield a red Dye and to impart a yellow shade 
to cloth previously dyed with indigo (Atkinson). Leaves, flowers and fruits are 
also employed as auxiliaries in dyeing, especially with safflower. An Oil of an 
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amber colour is prepared from the seeds by expression. From a very remote 
period the tree has been valued in Sanskrit Medicine as an antiscorbutic in place iledieine. 
of hmejuice, and accordingly the fruit is officinal in modern Pharmacopoeias. 

The fruit is a large swollen pod, 4 to 6 inches long, filled with an acid pulp. 

It matmes in Pebruaiy and is largely used as Food, being a favourite ingredient Food, 
in curries and chutnies, and for pickling fish (see Fish, p. 547). It is also em- 
ployed in making a cooling drink or sherbet. According to Lakshman Dhargal 
Ker (TMrap. of Indig. Veg. Drugs, Bombay, 1899, 16, 36, 88), the sherbet is a 
useful laxative for children. Marco Polo (ed. Yule, ii., 328) mentions tamarindi 
and seawater being used as s8n emetic preparation. 

According to a recent writer {Philippine Bureau of Agri., Press Bull., 

No. 6 : Trop. Agriat., Nov. 1905, xxv., 687-8), “In British India the average 
annual yield from an adult tree is 350 pounds of pods, and this shrinks to about Tielil. 

200 pounds of the prepared fruit pulp.” The same writer states that a new 
market has recently sprung up for the tamarind in Genoa, where the pulp is em- 
ployed in the manufacture of syrups and sweetmeats. The East Indian tamarinds, Syraps. 
he says, are packed in salt, but the best market now seems to be for the imsalted Salted and 
article, of the preservation of which in Jamaica he gives the following account : — Unsalted. 

“ After gathering, the ripe pods are first stripped of their outer shells and the Preparation, 
pulpy contents are laid down in the bottom of wooden casks or barrels, and there 
spi'inkled over with a layer of cheap, low-grade sugar. Then follow alternate 
layers of fruit and sugar, until the receptacle is filled to within 8 to 10 centi- 
metres. The whole is now covered with boiling-hot sugar, headed up, and is 
then ready for export. So packed, tamarinds may be preserved for years 
without deterioration.” He also adds, “ The current price of salted tamarind 
in the Bombay market is at this time only about $30 per long ton of Madras 
fruit and $40 for Calcutta fruit, while the prevailing average price for the 
sweetened Jamaica fruit in the Genoa market for nearly a year past has been 
about 40 liras per 100 kilos (220 pounds) or, in our values, about $80 gold per 
long ton.” 

The seeds, boiled or fried after removal of the outer skin, are also eaten by Seeds. 

Natives, especially in times of scarcity, while the seedlings, leaves and even 
flowers, are utilised as food in various preparations. Cameron mentions a cement Cement, 
or paste as made from the seeds which is used in dressing country-made blankets. 

The Wood is regarded as very durable, and is highly prized, though difficult to wood. 
work. It is used chiefly for wheels, mallets, planes, furniture, rice-pounders, oil 
and sugar mills, and is excellent for turnery. It is also valued for fuel when 
great heat is necessary. [Of. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 

1826, 341 ; Mesua, Opera {ed. Marinus), 1562, 52; Garcia de Orta, 1563, Ooll., 
liii. ; also in Ball, Proc. Boy. Jr. Acad., ser. 3, 1889-91, 676 ; Acosta, Tract, De 
las Drogas, 1678, 66 ; Prosper Alpinus, De PI. ^gypti, 1692, 15 ; Ligon, Hist. 

Barbados, 1657, 69; Bontius, Hiat, Nat. etMed. Did. Or., inPiso, Jnd. Utri. re Nat. 
et Med., 1658, 94 ; Mandelslo, Travels Ind., 1662, in Olearius, JHiai. Muscovy, etc., 

149 ; Fryer, New Acc. E. Ind. and Pers., 1675 (ed. 1698), 178 ; Labat, Nouv. Voy. 
aux Isles de L'Amerique, 1724, ii., 192; Milburn, Or. Comm-., 1 813, ii., 276 ; Hejme, 

Tracts on Ind., 1814, 18 ; Paulus AEgineta (Adams, transl. and Comment.), iii., 

439-40 ; Cameron, For. Trees of Mysore and Coorg, 1894, 109-10 ; White and 
Humphrey, P/iarmacop., 1904, 491-2 ; Basu, Agn. Lo^ardaga, 1890, pt. i„ 131-2 ; 

Banerjei, Agri. Cuttack, 1893, 198 ; Duncan, Monog. Dyes and Dyeing in Assam, 

1896, 51 ; Dutt, Mat. Med. Hind., 1900, 167-8 ; Ponder and Hooper, Mat. Med. 

Ind., 1901, 64; Woodrow, Card, in Ind., 1903, 280 ; Ghosh, Treat. Mat. Med., 

1904, 619.] 


TARAKTOGENOS KURZII, Kinfj, in Journ. As. Soc, Beng., 
1890, lix., pt. 2, 121-4 ; Gamble, Man. Ind. Timhs., 42 ; Prain, Beng. Plants, 
1903, i., 231-2 ; Hooper, Agri. Ledg., 1905, No. 5 ; also Rept. Labor. Ind. 
Mus., 1905-6, 29-30 ; Bixineaj. Tbe Cbaulmugra Oil, cJiaulmugra, Jeahw- 
hin (the tree), kalawthee (the seeds), toung pung, etc. A large tree, 40 to 50 
feet high, of the forests of Sylhet, Chittagong and Burma. The seeds 
yield the true chaulmugra oil, long supposed to be the product of Gyno-’ 
cardia odorata. 

The identification of the true source of the chaulmugra seed originated with a 
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Freneli pharmacist, fGr. Desprez;. la 1899 he discovered that the seeds received 
in Europe did not belong to ©irwocar^io. ffrfoivefflt and the fact was communicated 
to Lieut.-Col. D. Praia, iwho had found about the same time that the seeds sold 
in the Calcutta bazars were not those of a (iynoeat-fiia, and subsequently that 
the tree which yields the. c/iaMZw.Mg'ra seed was Tai-akto{/eno>t a plant 

described by Sir George King in 1890. The two seeds can be easily distinguished, 
dymocartHa is about one-half shorter than that oi Tar nhtog^n os. The shell of 
tGrynovaniia is thicker and harder, marked. on one side by a few radiating ridges 
or furrows, and the kerhel.is pale yellow. The shell of Tara Jitoyonos is plain and 
the kernel dark-coloured. 

CJiaulmugrw Oxxj has long been known and used in India as a remedy for 
cutaneous diseases, and has become a drug of some importance in European 
practice (p . 204) . A full account of the history and composition of the oil is given 
by Hooper. The seeds are brought to Calcutta, chiefly from Chittagong, and are of 
two kinds— -(1) mature seeds with brown kernels, rich in oil ; (2) immature seeds 
with black kernels, poorer in oil. The seeds arrive in the market at the end of 
the rainy season in November and December. At present the price of the seed is 
stated to be Rs, 3 to Rs. 4 per maund at Chittagong and Sylhet, and the Calcutta 
price Rs. 6-9 per maund. To extract the oil the kernels are separated from the 
shells and dried in the sun. They are then pounded with a pestle and mortar, and 
the broken kernels put into canvas bags and the oil expressed with the aid of fii-e 
in a castor-oil mill. The oil is of two kinds — (1) clear, bright, straw-coloured ; 
(2) muddy and precipitating a sediment of earthy colour. One maimd of qil 
is obtained from 4 to 5 maunds of seed. The price of the oil is Rs. 60 per 
maund. \Of. Mason, Burma and Its People (ed. Theobald), 1883, ii., 646 ; 
{Qynocardia) Pharmacog. Ind., i., 142-6; Bories and Desprez, Oontrib. to Study 
of Qynoeardee Chaulmoogra Oil, 1898 ; Holmes, Pharm. 8oc. Mus. Rept., 1903, 67 ; 
Power and Gornall, Comtit. of Chaulmoogra Seeds, Wellcome Chem. Res. Lab,, 
1904, No. 46 ; Constit. of Ohaulmoogric Acid, No. 46 ; White and Humphrey, 
Pharmacop,, 1904, 565-6.] 


D.E.P., 
vi., pt, i 
1 - 14 . 
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TECTONA GRANBIS, Linn. ; FI Br. Ind., iv., 570; 8tat. Atlas 
Ind., 1895, 29-31 and map; Gamble, Man. Ind. Timhs., 1902, 526-34; 
Prain, jBeng'. PZawis, ii., 828 ; Cooke, FI. Pres. Bomb., 1905, ii., 424 ; 
Brandis, 7%d!. Trees, 1906, 505-6 ; Vebbenace^. Tbe Teak Tree, sd^'dn, 
sdlch'd, c'hing jag'll, sag, sigwan, TcJiaha, teha, loherd, sdgwdn, tegu, tekhu, pedda 
teku, tyaga^ mara, jddi, hydn, etc. A large deciduous tree, indigenous in 
botli peninsulas of India. Tlie wood is that chiefly exported from India, 
more particularly Burma, and is the most important building timber of 
the country. 

Gamble discusses the teak areas under two divisions, the w’estern or Indian 
and the eastern or Burmese. “ The Indian region has for its northern limit the 
rivers Nerbudda and Mahanadi, but here and there it may occasionally be found 
north of this line, as in Jhansi and Banda, while south of it, it scarcely occurs in 
Orissa or the Circars. It is found in deciduous forest, but is not gregarious ; and 
the localities where the most important forests are fomid are (1) Chanda district. 
Central Provinces ; (2) North Kanara ; (3) Wynaad, especially the tracts kno'svn 
as Benn6 and Mudumalai ; (4) the Anamalai hills; (5) Travancore. There are 
also considerable extents of teak forest in other parts of the Central Provinces ; in 
Berar and Bombay ; on both sides of the Godavari in Bhadrachalam, Rurnpa 
and Yernagudem ; in the Nallamalai hills of Kumool and Cuddapah ; in South 
Arcot and in Mysore. But teak may be found sporadically in places in forests 
throughout the Indian region, and even in such very dry apparently barren rocky 
hills as those of Western Karmil and Bellary, patches of stunted more or less 
gregarious teak are not uncommon. In the Burmese region, teak is chiefly fo\md 
'in what are called by Kurz the ‘ upper mixed forests,’ which occupy the parallel 
ranges of (l)_the Arrakan Yoma, eastern slope;. (2) the Pegu Yorna ; and (3) the 
Martaban hills and the hills which continue these ranges northwards. The 
northern limit, according to J. W. Oliver, is about Myitkyina and Kamaing, in 
lat. 25° 30', though there it is mostly of stunted growth. Teak has been largely 
planted about stations all over India, even so far north as Saharanpur, Dehra 
Dljn and Lahore, in avenues and gardens ; and forest plantations have been znade 
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in n\any provinces, the chief of which, is that at Nilambur in Malabar, commenced 
by Mr. .Conolly, who was Collector in 1844. In Bengal it has been grown aboiat 
Kaptai in Chittagong and Bamunpokri in the Darjeeling Terai ; and in the 
Assam Valley there is a plantation as far up as Makuni near Dibrugarh.” 

Cultivation and Management . — ^The above paragraph, gives a general 
idea^of the distribution of teak throughout India and Burma. Eor further 
details regarding the distribution and general management of teak planta^ 
tions the reader might consult the Dictionary {l.c. 5-10), where particulars 
will be found of climate, soil, cultivation, seed, nurseries, growth, felling 
and diseases. The voluminous Forest Administration Reports and Worlcing 
Plaws issued by tbe Imperial ^and Provincial Departments of India and 
Burma, as also tbe pages of the Indian Forester, are full of much important 
and practical information. [C/. Brandis, Teah Forests of Pegu, 1856.] But 
the following are a few of the more important facts relative to the growth 
of the tree. It is said to thrive best witb a mean average temperature of 
between 72° and 81°. Begarding tbe large plantation at Nilambur in NUaminir. 
Malabar, Percy Lushington {Rept. and Worhing Scheme of Nilambur Teah 
PlantaL, 1898, 41) states that “tbe distinguishing characteristic of the 
Nilambur climate is its damp heat so favourable to rapid growth. The 
temperature in the shade ranges from 75° to 95°. The average rainfall for ■ 
the past ten years is 94*5 inches.” He then explains that the soil of the Soils, 
plantation is very varied, alluvium overlying gneiss rock or laterite derived 
from the hills. Gamble states that teak thrives best on sandstones and 
metamorphio rooks, but may also be found on trap, laterite and even 
limestone. At tbe Nilambur plantation it has been recorded that tbe teak 
growing on alluvial soils was of first class ; that on laterite second class. 

Damp alluvial soils are, however, unfavourable, and there must be good Good Draiaage. 
drainage if straight timber is to be obtained. Tbe tree also requires full 
light for its head and free circulation of air. It seeds freely even when 
young, and the seed germinates well if it gets sufficient warmth and 
moisture. According to Gamble, “ germination is best if the seeds are Germination, 
simply mixed with sand and dead leaves after being thoroughly soaked.” 

J. W. Oliver says that in Burmese taungyas the practice is to spread the 
seed in a corner of the area chosen for the plantation, and then pick out and 
transplant to their proper places those which germinate. Gamble then con- Transplanting, 
tinues, “ as teak has an enormous tap-root, which resents being cut, the 
seedlings cannot be kept long in nursery, hut must be planted out when 
quite small, and succeed best when, planted out straight into the forest 
after germination,” as has been mentioned above ; “ but when this is not 
feasible, basket or pot plants will give good results.” McIntosh {Ind. 

For., 1906, xxxi., 129) observes that at Nilambdr the seed is collected in 
February and sown early in April, after having been soaked for forty- eight sowing Season, 
hours in water. With copious waterings the seeds germinate in fifteen 
to twenty days. Regarding the management of natural teak forests, 

Oliver says that reproduction of teak is hardly satisfactory unless the 
forest is burnt, because, being usually mixed with- bamboo, shade is too Burning Forests, 
dense until the bamboo flowers, and then, unless the forest is burnt over, 
tbe bamboo seedlings choke such teak plants >a^ may germinate. Gamble, 
summarising tbe Worhing Plans, says-^s It has be^ ascertained by ex- 
perience that great improvement takes placef if certain well-defined opera- 
tions are carried out, and these are' usually prescribed. : They are — -(I) RniM^to^be 
not to girdle isolated trees unless with- the object of relieving existing “ ■ 

seedlings ; (2) to leave sound trees, likely to improve, in localities whence 
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large timber can bs extracted ; (3) to fell and not girdle trees attacked by 
epiphytic Ficus; (4) to continne plantations with energy, and 

to weed suck plantations regularly ; (5) to sow or plant up areas of flowered 
bamboo ; (6) to pay much attention to creeper-cutting.*’ According to 
P. LusMngton {l,c. 67-8), the method adopted in the Nilambur plantation 
is “ a system of high forest with a clean felling of the final crop and artificial 
regeneration. The felling to be accompanied by thinnings mth a view to 
the improvement of the final crop. The felling to commence not earlier 
than the year in which the average girth at breast-height will be 6 feet 
6 inches. The measurements taken show that the centre girth will not be 
less than 4 feet 6 inches. On first-class soil the final crop should consist 
of not less than forty trees, and on second-class of not less than fifty per 
acre.” Lushington further states “the age of esploitability has been 
found out to be 95 years on first-class, and 140 years on second-class soils.” 
“ The total yield per acre on first-class soils is 3,000 cubic feet per acre, 
and on second-class 2,000 cubic feet per acre. The annual yield, if spread 
over 50 years, will be 147,910 cubic feet of first-class and 73,780 cubic feet 
of second-class timber. According to the present market this will fetch 
not less than Es. 3 per cubic foot standing for first class, and Es. 2 per 
cubic foot for second class. The total revenue to be derived will, therefore, 
be Es. 4,43,730 and 1,47,560 == Es. 5,91,290, or with the net profit derived 
from miscellaneous sources such as third-class bamboos, etc., may safely 
be fixed at 6 lakhs per annum.” 

Minor Products.— A somewhat liquid, black tar may be prepared by destruc- 
tive distillation of the wood ; this is used for medicinal purposes in South India 
and Burma. The leaves yield a dye, of which little is known, and are employed as 
food for the taaar silk-worm (p, 1005). An oil is also extracted from the wood, 
used in Burma as a medicine and as a substitute for linseed-oil in painting. 

Wood. — Teak owes its value chiefly to its great durability, ascribed to 
the fact that it contains a large quantity of fluid resinous matter, which 
fills up the pores and resists the action of water. As manifesting its dura- 
bility, mention may be made of the fact that the great umbrella over the 
Htee in the Karli cave is still in existence, though it is most probably at 
least two thousand years old. Gamble observes that the weight may be 
taken at approximately 45 lb. per cubic foot and the value of P (the co- 
efficient of transverse strength) at 600. When quite fresh teak hardly floats, 
but when seasoned it floats easily. The oil in the wood prevents its getting 
waterlogged, and seems also to safeguard it against weevil and other 
timber-boring insects. It is specially valued because it does not rust 
the iron with which worked up. It is exported chiefly for shipbuilding, 
especially for the decks of vessels, for the construction of railway carriages, 
and for the best class of house- carpentry, being admirably suited for stair- 
cases, balustrades, door and window frames and furniture. In India it is 
used for all purposes of house- and ship-building, for bridges, railway- 
sleepers, furniture, shingles, etc.. It is used for carving, the Burmese 
carved teak-wood being especially noted ; in Burma itself carved “kyaungs,” 
or monasteries, are prominent in. almost every village of any import- 
ance (Gamble, l.o. 532). The ease with which teak-wood lends itself to 
carving has, in fact, originated special art conceptions ; these may be 
learned by perusal of the observations on this subject recorded in Indian 
Art at Delhi in 1903 (100, 124, 129, 136-40). 

Trade . — Grave apprehensions have on more than one occasion been 
expressed that the diminished supply and high prices of late years favour 
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tlie substitution of other woods to the permanent injury of the teak- wood 
trade (Hauswell, in Ind. For., 1905, xxxi., 618-35). No statistics are 
available of the Indian internal trade by rail and river, but the trans- 
actions by coast show that a large demand exists in India for teak-wood. 
This demand in former years was almost entirely supplied by Burma, but 
in recent years, as will be seen, one of . the chief features of the present-day 
Indian trade in teak has been the gradual displacement of the Burmese 
timber, especially in the Bombay market, by wood imported from Siam 
and Java. Turning to the coasting trade, we find that for the five years 
1900-1 to 1905-6, the registered imports averaged annually 116,639 cubic 
tons, valued at Es. 93,38,559, and the registered exports 134,142 cubic tons, 
valued at Es. 86,70,414. In the last year, 1905-6, the exports were 131,468 
cubic tons, valued at Es. 88,25,140. Of this Bubma exported 85,749 cubic 
tons (to Bengal, 47,578 ; to Madras, 24,253 ; to Bombay, 11,870) ; Bombay 
44,084 cubic tons (to British ports within the province, 26,410 ; to Kathia- 
war, 9,599) ; Madras, 1,469 cubic tons (to Kathiawar, 654 ; to Bombay, 
265 ; to British ports within the province, 195) ; Bengal, 153 cubic tons (to 
British ports within the province, 113 ; to Madras, 39). Perhaps it may be 
said that an important feature of the Indian traffic in teak-wood is the 
imports brought across the land frontier. In 1899-1900 these were 
73,912 tons, valued at Es. 44,16,143, which came from Karen-m (43,434 
tons) and Zinime (19,067 tons). Five years later the imports were valued 
at Es. 54,34,063 — ^imported by the Salween. [Of. Dipl, and Cons. Repts., 
1902, 6-11 ; 1903, 4-5.] 

With regard to the foreign trade, as already pointed out, the chief 
feature has been the rapid rise, within recent years, of a large import trade 
in teak from Siam, Java and the Straits. The figures of Imports for the 
years 1901-2 to 1906-7 have been — 1901-2, 17,842 cubic tons, valued 
at Es. 13,03,968; 1902-3, 32,081 cubic tons, valued at Es. 24,96,317 ; 
1903-4, 34,588 cubic tons, valued at Es. 30,55,695 ; 1904-5, 46,915 cubic 
tons, valued at Es. 42,46,190 ; 1905-6, 71,676 cubic tons, valued at 
Es. 62,17,331 ; and 1906-7, 61,696 cubic tons, valued at Es. 60,71,557. 
Almost the whole quantity comes from Siam, whose exports to India during 
the years in question increased from 17,572 cubic tons in 1901-2 to 61,657 
cubic tons in 1905-6, and in value from 12 to 53 lakhs of rupees. Three- 
fourths of these imports go to Bombay and the remainder chiefly to 
Bengal. Turning, by way of comparison, to the latest figures of the 
coasting trade, we learn that in 1905-6 Burma consigned to Bombay 
11,870 cubic tons, while the supply of foreign teak, almost entirely Siamese, 
in that year amounted to 53,253 cubic tons. Noel-Paton points out 
{Rev. Trade Ind., 1905-6, 44) that practically the whole of the teak 
trade in the north of Siam is controlled by British Companies.” [C/. Siam 
Trade, Ind. For., 1905, xxxi., 464-71.] 

The Exports from India during a similar period have been — 1901-2, 
60,671 cubic tons, valued at Es. 71,53,855 ; 1902-3, 57,500 cubic tons, 
valued at Es. 68,67,879 ; 1903-4, 73,913 cubic tons, valued at Es. 
91,45,605 ; 1904-5, 46,912 cubic tons, valued at Es. 60,05,383 ; 1905-6, 
52,768 cubic tons, valued at Es. 70,41,660 ; and in 1906-7, 44,202 cubic 
tons, valued at Es. 61,48,291. Four-fifths of the total go from Burma, 
amounting to 41,469 cubic tons in 1906-7, the surplus from Madras, 
Bombay and Bengal. The great bulk of the exports is consigned to 
the United Kingdom, which in the last year took 30,318 cubic tons, 
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while the other echief markets are ordinarily Germany, Ceylon and 
Australia. ■ ■ 

Price. Commenting on the price of teak, Noel-Paton states : “ A great ex- 

pansion in shipbuilding and in some other branches of construction in the 
United Kingdom, Germany, and the United States, has synchronised with 
a contraction in the available supplies of teak, and has induced a rise of 
price — -in some cases prohibitive. The average price in 1904r-5 at Calcutta 
was Es. Ill to Es. 116 per ton of 50 cubic feet. In 1 905-6 it was Bs. 120 

Increase. to Es. 125. Exports of teak have increased in quantity by 12-5 per cent. 

to 53,000 cubic tons, and in value by 17*25 per cent, to Es. 70*4 lakhs. 
But the difference between these two percentage rates of increase does not 
gauge the enhancement in average value of a uniform quality of timber, 
for it is understood that a good deal of inferior wood has gone forwarddn 
the twelve months under report. Exports from Burma to India proper 
decreased by a further 5*9 per cent, and reached a value of only 
Es. 71,30,683, while imports into India from Siam and Java increased 
by some 34*7 per-cent, to a total of Es. 57 lakhs.” 

\Gf. Vertomaiinus, Travels, 1503, in HaJcl. Voy., iv., 695 ; Pryer, New Aco. 
E. Ind. and Pers., 1676, 178 ; Milburn, Or. Comm., 1813, i., 328 ; Mason, Burma 
and Its People (ed. Theobald), 1883, ii,, 689-91; Pharmacog. Ind., hi., 61-0 ; 
Cameron, For. Trees of Mysore and Ooorg, 1894, 216-0 ; Brandis, in Journ. Soc, 
Arts, 1896-7, xlv., 129-34 ; Agri. Ledg., 1897, No. 14 ; Nicholson, Man. of Ooim- 
datore, 1898, ii., 213-8 ; Scott, Gaz. of Upper Burma, and Shan States, 1900, ii., 
pt. i., 307-14 : 1901, pt. ii., 22-3, 54-5, etc,; Max.aird Bertha Ferrara, Burma, 
1900, 111-4, 116-20; Ribbentrop, Foresiry in Jnci., 1900, 69-75, 189-96; Nisbet, 
Burma under Brit. Buie and Before, 1901, i., 369 ; Webber, For. of Zipper Ind., 
1902, 283-5 ; Wiesner, Die Bohst. des Pflanzewr., 1903, ii., 1003-5 ; For. Admin. 
Bepts., Burma, Bombay, etc, ; For. Working Plans, Burma, Bombay, etc. ; Ind. 
For. (numerous articles).] 
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TERMINALIA, JLinn. ; FI Br. Ind., ii., 443-9 ; Gamble, Man. Ind. 
Tirribs., 337-45 ; Prain, Betig, Plants, 1903, i., 481 ; Cooke, FI. Pres. Bomb., 
1903, i., 477-81 ; Duthie, FI, Upper Gang. Plain, 1903, i., 335-7 ; Brandis, 
Ind. Trees, 1906, 307-12 ; Combbetace^. A genus containing many 
species distributed over the tropics of the, world. There are some 16 
representatives in India, many being large trees, valued for their timber 
and as producers of the tanning fruits — Myrobalans. An interesting 
historic sketch of the knowledge of myrobalans will be found in Ilohson- 
Jo&son (ed. Crooke, 1903, 607-10). , . , , 

T, Arjuna, Bedd. The arjan, kahu, gara-hatana, kgnha, mangi, sdn-madat, 
vellai-maruda, tandra, tella-maddi, toukkyan, etc. A large deciduous tree on 
“banks of rivers and streams throughout Central and South India, extending 
as far north as Oudh, Beyond that, towards the north-west and in the 
Panjab, it is found only as a cultivated tree ; Biu'ma ; low country of Ceylon” 
(Gamble). . 

It yields a clear transparent Gum met with in the bazars of Northern India as 
a drug. The astringent bark is sometimes Used as a Dye and Tan, and also in 
Native Medicine, The Wood is apt to split in seasoning and is not easy to worlc, 
but is used for carts, ogrioulturai implements, boats and for building. At the 
Mysore gold mines it is used for supports and is called “ White Matti.” The ash 
from burning the wood contains a very high percentage of lime {Trap, Agrist., 
1900, XXV,, 870-1). [G/. Pharmacog . Ind., ii., 11-2 ; Cameron, For. Trees of 

Mysore and Coorg, 1894,T35~B; Duncan, Monog. Dyes and Dyeing in Assam, 
1896, 52; Dutt, Mat. Med. Bind., 1900, 163-4; Hooper, in Agri. Ledg., 1902, 
No. 1, 38; Chandra, Monoff.’Tannmg and Working in Leather, Bong., 1904, 7 ; 
Trench, Monog. Tanning dm Working in Leather, C. Prov., 1904, 7.] 

T. belerlea, Roxb, ^ Belerio IVfyrobalaii, bhaird, sagond, lupung, hulluvh, ye- 
hala, yella, tare, tani, tanm, kdttu, elupav, 'santi, thitaein, etc. A large deciduous 
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tree, throughout the forests of India, Burma and Ceylon, betow 3,000 feet ; absent 
from the dry countries of Sind and Bajputana. 

This yields copiously a Gum which is insoluble in water. The fruit is exported Gam. 
from India imder the name belerio m 3 n?obalan 8 , and is employed in India as an 
inferior dyeing and tanning material. It has various Medicin-ai, qualities as- Tan. 
cribed to it, and the oil expressed from the seeds is used by the Natives. The 
Icernels are eaten. If taken in excess, however, they are said to produce in- too( 3. 
toxication. The fruit itself is eaten when fresh by goats, sheep, cattle and 
monkeys. The Wood is of little value, but is employed for planking, packing- wood, 
cases, canoes, carts and plough shafts, and in the United Provinces for house- 
building. \Of. Milburn, Or. Comm., 1813, ii., 218; Pharmacog. Ind., ii., 5-11 ; 
iii., app., 154 ; Cameron, l.c, 133-4 ; Jnd. For., 1900, xxvi., 280 i Dutt, Z.c. 162-3 ; 

Hooper, in Agri. Ledg., l.c. 38.] 

T. Catappa, Unn. The Indian Almond, jangli-hctdam, hindi-bdddm, nat-vadom, Indian 
vedam, tari, kata'p'pa, etc. A largo deciduous tree of the beach forests of the Alranud. 
Andaman Islands ; cultivated in most parts of India and Burma, especially near 
the coast. 

It yields a Gum and, as with most other species of the Term hut ma , the bark and oum. 
leaves are astringent and contain tannin. The kernels yield a x’-aluable Oin, very oil. 
similar to ahnond-oil in flavour, odoxor and specific gravity. A writer in tlie 
Indian AgricitZiitmt (April! 906) estimates the yield at 10 lb, of dry kernels per tree, 
and the oil by cold expression at 50 per cent, of the weight of kernels. This practi- 
cally corresponds with the particulars given in the Dictionary as the experience of 
Mr. A. T. Smith of Jessore. Both kernels and oil are used medicin-adly, as are iredkina 
also the bark and young leaves. The kernels are largely eaten as dessert, and the 
oil-cake is considered a good Food for pigs. The tree is one of those on which the pooa, 
tasar silkworm is fed. \Of. Cameron, l.c. 132-3 ; Hooper, l.c. 38-9 ; Woodrow, 

Card, in Ind,., 1903, 313 ; Firminger, Man. Card. Ind., 1904, 241, 574 ; Cunning- 
ham, Plagues and Pleasures of Life in Bengal, 1907, 284, 302.] ^ 

T. tomentosa, W, & a. Ihesaf ot sag, sein, dsan or asain,pid8dl, hatana, atnaJc, Saj'orAsan. 
amari, jhan, tahsor, sahdfu, maru, Tcarkaya, sadri, ain, maddi (or matti), murada, 
touJcJcyan, etc. A large deciduous tree, according to Gamble “ perhaps the most 
widely distributed of all the important Indian trees.” 

It yields a copious transparent Gum, which exudes in large globular tears, said Gum. 
to be used as an incense and cosmetic, and to be eaten by the Santals. The bark 
is used occasionally as a Dye stuff and is medicinal. Its chief use, however, Dye. 
is as a Tan, a property investigated recently at the Imperial Institute, the report Tan. 
of which was submitted by Dunstan to the Under-Secretary of State for India 
on Oct. 7, 1904, and though apparently not published it may be here remarked 
that the result of the analyses conducted showed that the bark of this plant 
contained a fair quantity of tannin, and the ratio of this to the total extractive Extract, 
matter present indicated that it should be possible to prepare from it an extract 
rich in tannin. In summing up, Dunstan states that the results indicate that it 
would be quite possible to prepare from the bark extracts which would furnish 
leathers of good texture and colour. The fruit is also used in tanning, hut is very 
inferior to either the chebulic or beleric myrobalans. The Wood is largely Wood, 
employed for house-building, carts, rice-pounders, ship- and boat-building, and is 
is an excellent fuel. At the Mysore gold-mines this is called “-Black Matti.” Lac Lac and Tasar. 
occasionally collected from its branches, and in some districts, such as Singhbhum 
in Ohota Nagpur, the tasar silkworm is fed on the leaves. [Of.- Cameron, l.c. 

136-8 ; Hooper, l.c. 41-2 ; Leete, in Ind. For., 1900, xxvi„ 239 ; Eardley- 
Wilmot, in Ind. For., l.c. 3,77-8 ; For. Admin. Bepta.'] 

T, Chebula, Betz. Tlie Chebulic or Black Myrobalan, hirrd or Mr, Chebulic. 
MliTiha, silim, Tcaredha, halrd, rola, mahoha, Tiodakm, Joaraha, hirada, alale, 
panga, etc. A very variable deciduous tree, found tbrougbout India and 
Burma. The Mora' of British Irhdih enumerates six varieties. In high- vanetic?. 
level rocky and dry places on the outer HAmalaya, the bills of tbe Deccan 
and South India,’ it is only quite a sahall tree; but in valleys and forests of 
big trees it also grows big and gives'^ a hard, dark-coloured timber”’ 

(Gamble). ■ ‘ ' ’ ' . . 

History. — ^The tree yields a Giirj^:, said'tdbe largely collected in Berar and Qum. 
mixed with various other gums <OdF€ifib'ioiif A.nofjeisnnB tcif/ifoUri, • 
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Hassid lonaifoUa^&ic.). The mixed gums are taken to tlie local markets 
by the Gonds, who collect them, and are sold for medicinal purposes or to 
dyers to mix with their colours. The chebulic myrobalan was highly 
extolled by the ancient Hindus as a powerful alterative and tonic. Indian 
writers describe seven varieties, which, however, are mostly the same fruit 
in different stages of maturity- The classic citrine myrobalan, of which 
Rhases, Serapion, Avicenna, "Mesua, etc., all speak favourably, was at 
one time much in demand in Europe. Even so late as 1813, Milburn 
(Z.c. 218) gives directions for selecting the drug, which, he adds, the Natives 
frequently candy. Fleming (.ds. Res., 1810, xi., 182) ascertained the 
/jar (black myrobalan) to be the unripe fruit of this species (Sprengel, Hist, 
rei. Herb., 1808, i., 262 ; Paulus Mgineta {Mourns,, Comment.), hi., 440-3). 
Wood. The Wood takes a good polish, is fairly durable and used for furniture, 

carts, agricultural implements and house-building. 

ULyxo- Dye and Tan . — The dried fruit of this species constitutes the 

■foalans. “Chebulic” and “Black” myrobalan of commerce, one of the most 
Bye, valuable of Indian tanning materials. In India it is also used as a dye 

occasionally by itself, the rind of the fruit being powdered and steeped in 
water. With alum it is said to give a good permanent yellow. But the 
most extensive use to which harra is put as a dye is in the production of 
various shades of black, in combination with some salt of iron. The chief 
Tan. commercial value, however, of chebulic myrobalan is as a tanning material ; 

it forms the greater part of the ground myrobalans of commerce, though 
beleric myrobalans are occasionally mixed with it. The liquor prepared 
from harra is not only a powerful tan, but imparts a bright colour to the 
leather, and hence is highly esteemed for mixing with other tanning agents. 
Chemicaiisrature. “ The tannins in myrobalans appear to consist almost entirely of pyrogallol 
tannins, gallotannio acid being present ; consequently the material blooms 
well. It gives a greenish-yellow colour to the leather and a porous tannage, 
so that it is not used alone but may be advantageously employed with 
materials such as hemlock, which jdeld a dark colour ; it is much used with 
oak bark and valonia ” (Blount and Bloxam, Chem. for Engin. and Manuf., 
ii., 877). Considerable difierence exists in the proportion of tannin contained 
in the fruits. Specimens supplied from Madras, Bombay, Bengal and the 
United Provinces furnished percentages of tannin ranging from 13 to 38. 

I It has also been shown that the fruit exhibits two well-recognised forms. 

The best qualities are known in trade to be oval and pointed, and of 
a pale greenish-yellow colour in section, solid in structure. The less 
valuable qualities are round and spongy. It has been ascertained that 
Eound and Oral, the oval form is simply a less mature condition. Some interesting facts 
regarding the commercial value of various samples of myrobalans are given 
by a writer in Capital (Jan. 7, 1904). [Cf. Ind. For., xxx., 188-91.] “ In 
English,” it is stated, “ there are five chief varieties of myrobalans, called 
after the districts in India from which they are obtained. These are 
Trade Names. (1) ‘ Bhimlies,’ from BimHpatam in Madras; (2) ‘ Rajpores ’ ; (3) 

‘ Jubbelpores,’ from Jabbalpurin the Central Provinces ; (4) ‘ Vingorlas ’ 
from the Bombay forests ; and (5) ‘ Madras Coast.’ The price and 
quality of these nuts va^ exceedingly, whilst the opinion as to their 
actual value in the ^tanning trade is widely conflicting. Some tanners 
maintain that Jubbelpore m;;^obalans, or J’s, as they are technically called, 
are worth more than Bhinahes or B’s ; while others are equally strong in 
their preference for B’s in comparison with J’s. Some tanners prefer the. 
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light-green coloured nuts, wMcli are Hglier priced thtn the others, while colour, 
some like the dark or browner kind. One remarkable instance is recorded 
of a tanner who rejected a delivery as being darker in colour than the 
sample, and on arbitration secured an allowance of £1 per ton. It was 
afterwards found that the myrobalans were 3 per cent, stronger in tannin 
than the original sample, which in the opinion of the arbitrators was worth 
£1 a ton more than the delivered bulk. Some tanners buy myrobalans for 
their strength and cheapness, when compared with the price of oak bark 
and valonia, others use them on account of their brightening colour, while 
others use them because of the light-coloured bloom they deposit on 
leather.” 

In the Journal of the Society of Chemical Industry (1903, xxii., 1181-4, Tanning values. 
1338) will he found an interesting paper by Dr. J. Gordon Parker and Mr. 

F. A. Blockley on the relative tanning values of difierent species and growths 
of myrobalans. The authors discuss (1) the content of tannic acid in 
various samples, (2) extent of bloom, (3) acidity, and (4) price of unit of 
tan in the samples examined. The tannic content was found to vary from 
27*3 per cent, in a sample of Jahbalpur, to 38*4 in a sample of Bhimley. 

With regard to bloom, it was found that Jahbalpur and Vingorla myrobalans 
were much superior to other sorts, both in the amount yielded and the 
readiness with which their solutions deposited the same, while with regard to 
acidity, the Bhimley variety developed most and the Jabbalpiir least. The 
value of the unit of tan per ton was found to he 45. 3|d. in the most ex- 
pensive variety (picked Bhimley), and 2s. 2Jd. in the cheapest (Bhimley 2). 

Trade.-— Internal. — The Re'port of Forest Administration issiied an- Trade, 
nually by the Inspector-General gives the exports from the forests under 
his control. The average for the five years ending 1902-3 came to 
1,022,540 civt., and for 1903-4 they were 1,299,600 cwt., valued at Bs. 

42,10,288, or an increase of 4| lakhs on the value of the preceding year. The 
internal, transactions in myrobalans as registered by rail and riverborne 
traffic amounted in 1905-6 to 1,080,094 cwt., and in 1906-7 to 869,427 cwt. 

The chief exporting centres are the Central Provinces and Berar, Bombay, Rxportiag 
Eajputana and Central India, Bengal and Madras ; the chief importing 
towns are Bombay, Calcutta, the Madras ports, and the importing pro- 
vinces the United Provinces, and Bengal. Similarly the exports by coast 
in 1905-6 amounted to 218,146 cwt., valued at Es. 4,62,454. Practically 
the whole of this export trade goes from Bombay to British ports within 
the province. 

External. — The foreign trade is large and important. During the Foreign, ; 
period 1900-7 the following quantities have been exported : — 1900-1, 

945,648 cwt., valued at Ks. 31,68,173 ; 1901-2, 1,085,174 cwt., valued at 
Es. 35,63,652 ; 1902-3, 1,157,650 cwt., valued at Es, 37,72,255 ; 1903-4, 

1.229,609 cwt., valued at Es. 42,10,288 ; 1904-5, 1,187,585 cwt., valued 

at Es, 42,59,063 ; 1905-6, 1,206,398 cwt., valued at Es. 44,60,676 ; and 

in 3906-7, 3,362,219 cwt., valued at ,Es. 43,97,591. Analysing the figures 

of the last year, we find that of the,- total, Bombay exported 748,279 cwt., From Bombay. 

Bengal 292,816 cwt., Madras 121,123 cwt.^. while the chief markets, with 

the quantities received by each from India, were, in order of importance, 

the United Kingdom, 581,481 cwt..;, Belgitim, 200,729 cwt.; Germany, 

191,669 cwt. ; Austria-Hungary, 67,476 cwt.’i; and Prance, 46,304 cwt. 

(Pegolotti, La Prat, di Mere., 1343, 377 -i 'Jaaiuensis, Liber Serapionis, 1473, 

§§ 92, IOC ; JRelaz. di Lionardo Cd ’Maaser, 1505) 27 j, Mesua (ed. Marinus), 1562, 
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49; Garcia de Orta,«1663, Goll., xxxyii. ; also in Ball, Proc, Roy. Ir. Acad., 
3rd seiv, 1889-91, i., 654 ; Acosta, Praci, Pe ZaaProp'ds, 1578, 274 ; Clusius, S'a'Ai'. 
Exot. PI., 1605, 194-6 ; Vesling, Notes on Prosper Alpinns, De PI. xEgrjpti., 1640, 
61-2; Tavernier, Travels, 1676 (ed. Ball), i., 72 ; Herbert, Travels, 1677, 336 ; 
Tlievenot, Travels in, Levant, Indostan, etc., 1687, pt. iii., 57 ; Breyne, Prod. Bar. 
PL, 1739, 18, t. iv. ; Forster, PL Esc., 1786, 62 ; . Hunter, .4s. Res., 1795, iv., 41 ; 
Roxburgh, Trans. \Soe. Arts, 1801, xix. ; 1805, xxiii., 408-12; Buc-hanan- 

Hamilton, Stat. Acc. Dinaj., 1833, 160-1 ; Liotard, Merno. on Dyes and Tans, 
1881, 17-23; Watt, Select. Bee. Govt, of Ind., 1888-9, i., 53-8; Ind. For., 1890, 
xvi., 359-64 rt seq. ; Pharmacog. Ind., ii., 1-5 ; iii., app„ 153-4; The Bower 
Manuscript (Hoernle, transh), 1893-7 (many references) ; Cameron, For. Trees 
of Mysore and Coorg, 134—5; Rev. Imp. For. Admin, in Ind. (shows exports of 
rayrobalans from the forests) ; ilfonograp/ts, £)i/es a«cf • Guncan, J.ssa?a, 

1896, 53 ; Banerjei, Bang., 1896, 31 ; Hadi, U. Prop., 1896, 80 ; Russell, 0. Prov., 
1896, 5, 11-2, 14, etc. ; ‘ Fawcett, Pomferay, 1896, 13 ; Holder, Madras, 1896, 4 ; 
Hobson- Jodson (e.d. Crooke), 1903, 607-10 ; Monographs, Tanning and World ivf 
in Leather: — Walton, U. Prov., 1903, 24; Chandra, Bengal, 6; Martin, Bombay, 
1903, 7 ; Dutt, Mat. Med. Rind., 160-2 ; Ponder and Hooper, Mat. Med. Ind., 
1901, 75 ; Hooper, in Agri. Ledg., l.c. 39 ; Ghosh,? Jfai!. Med. and Therap., 1904, 
490-9.] 


D.E.P. THEOBROMA CACAO, Linn. ; Jia.jnQ,Gewdc'hse, 1825, ix., 35; 

vi., pt7iv., Eeiitlej and Trimeii, Met?. PI, 1880, ;i,, 38; Kohler, Med. Pfianzen, ii., 
43 - 5 , ] 57 , tt. a and h ; Morris, Cacao, How to Grow and How to Cure It, 1882, 

Cacao. 1887; Hart, A Treatise on Cult, and Curing, etc., 1892; Lecomte et 

Chalot, Le Gacaoyer et sa Cult., 1897 ; Gamble, Man. Ind. Timhs., 93 ; 


Brandis, Ind . Trees , 79 ; Steeculiace.43. The Cacao (sometimes also 
written Cocoa) and Chocolate, A small tree indigenous to Central and 
South America, now largely cultivated in many moist tropical countries. 

Oil. on or Butter. — A light-yellowish opaque, solid oil, known as “Cacao Butter,” 

is expressed from the warmed seeds. This has the pleasant odour of chocolate, 
melts in the mouth with a bland, agreeable taste, has a specific gravity of 0'961, 
and fuses at 20° to 30° C. Recently a large trade has been organised in the 
less expensive solid oil, or butter prepared from Cocoanut Oil (see p, 359-60), 
which has unfortunately also come to be sometimes described as “ Cocoa 
Butter.” 

JNiDS and. Cacso Nibs and Chocolate. — The chief product of this plant is the Cacao Bean.s 

Oh-ocolate. ]^ibs — the specially prepared seeds — from wliich Chocolate is manufactured. 

The tree is raised from seed, is grown at distances of 15 to 20 feet apart, comes 
into full bearing in the fifth to seventh year, and fruits for a number of years 
subsequently. The flowers, which are very small, are formed on the iraked 
stems and older branches ; the fruits become 6 to 9 inches long, and each contains 
40 or more large seeds — the beans or nibs of commerce. A tree will yield from 
1 to 10 lb. dry nibs in the yeai", according to climate, soil, and treatment to which 
the plant has been subjected. The seeds are removed from the podSj conveyed 
to the fermenting-house, and subjected to a process of “ sweating ” for three 
days. They are then examined, their positions changed, and repacked for a 
fxirther fermentation of three days. Next comes the process of rubbing or 
washing to free them from dirt and the ruptured seed-coats, lastly the drying 
or “ curing.” To accomplish the final treatment, they are subjected to the 
sun, the v'hile being protected from rain or dew, and the term of exposure 
extended each succeeding day until they are quite dry ; but a too rapid drying 
is regarded as injurious. The nibs are now ready and are in consequene© packed 
and dispatched. In the production of chocolate the nibs are usually roasted, 
ground to a fine powder and flavoured with sugar, vanilla, etc., etc. In estimating 
for trade pui’poses the various confectionery, the proportion of chocolate they 
contain is stated, as also the amount of alcohol present, if any. A sirigiilar featuf'e 
of this branch of the trade is the very large quantity procured from Belgiimi 
(404,844 lb., valued at £36,818 in 1906). 

Trade. WADE . — The tree .has been repeatedly introduced into India {Kew Bept., 

1873, 7 ; 1881, 28). It is grown- to some extent in Malabar, the Nilgiri hills, etc., 
but not with the success attained in' Ceylon'; there seems, however, no gooci 
reason why this should be' so. ; The imports of “ Raw Cocoa ” mentioned in the 
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returns of Great Britain have ranged from 50 to 60 million founds during the five 
years ending 1906, and these quantities have been returned at approxiniatelv 
l i million pounds sterling in value. The traffic in Chocolate is much smaller iii 
quantity, but of course relatively much more valuable, namely from 8.hto lOi 
million pounds in weight and close on one million poimds sterling in value. In 
addition to these supplies of, chocolate, there is the traffic in confectionery to 
which reference has already been made. The trade in cocoa butter is still smaller, 
bqt, as already mentioned, some proportion of the published returns of that 
substance must denote cocoanut “Cocoa Butter ” and not “ Cacao Butter.” 

Of the imports of Raw Nibs, the British West Indies (especially Trinidad and 
Granada) head the list of supplying countries (17 million pounds on the average 
of the five years named) ; then come Portugal with 14 million (re-exporting, ni> 

-doubt) ; Ceylon with ; France with 4^ ; Ecuador with 4 ; Brazil with 3 and 
lastly, the British West African (Lagos) supply has expanded from 303,635 lb. 
in 1902 to 2,112,352 lb. in 1906. [C/. Do Candolle, Oriff. Cult. Plants, 313; 

Agri.-Hort. Soc. Ind. (Trans,), 1839, iii., 39 ; vi., 127 ; 1840, vii., 81 ; (Proc.) 1843, 
ii., 208, 397, 44.3, 591 ; (Journ.) 1845, iv., 140; (Pmc.) 1854, viii., 48 ; (Joiini.) 

1857, ix., 292 ; 1869, i., 83 ; (Oorresp. and Select.) 1882, vi., 71 ; (Proc.) 31 ; (Journ.) 

1886, vii., 20 ; (Correap. and Select.) 29-40, etc. ; Ceylon Cacao, Kew Bull., 1890, 

170; also Honduras Cacao, 1893, 327; and JScuador Cacao, 1899, 42, etc.; Cacao 
Indust, in Granada, West Ind. Bull,, 1900, i., 415-22 ; also Art. Drying of Cacao, 

1901, ii., 171-4.] 

TIN. — Ball, Man. Boon. Geol. Ind., iii., 313 ; Hughes, Tin Mining d.E.P., 
in Mergui, in i2ec, Gml. Surv. 7wi., 1889, xxii,, pt. 3, 188-208; vi,, pt.’iv 
Holland, Rev, Min. Prod. Ind,, 1898-1903, in Rec. Geol. Surv. Ind., 1905, 57-62. 
xxxii., pt. 1, 90-3 ; 1907, xxxvi., pt. ii., 81, Tin is said rarely to occur 
native or as the sulphide (stannite). The commercial ore is known as the 
dentoxide, cassiterite, or “tinstone.” When pure this contains about 
78 per cent, of the metal. 

Occurrence . — ^Within India proper tinstone may be said to be but Occur- 
rarely found, but in Burma, more especially the southern portion of renee. 
Tenasserim, it forms extensive and valuable deposits. According to 
Holland {l.c. 1905, 90-1), however, “tin has a wider distribution than 
is generally recognised, and its minerals are often overlooked through 
the difficulty in distinguishing them from other heavy minerals. Isolated 
crystals of cassiterite have been found recently in pegmatites associated 
with gadolinite in the Palanpur State, whilst in the Hazaribagh district 
of Chota Nagpur instances have been recorded of the accidental produc- 
tion of tin &om river-sands by the Native iron-smelters, in addition to 
the recorded occurrences of ores in situ. The principal deposit, which 
has either been wrongly described or has received less attention than it 
deserves, occurs in the Palganj estate near the Barakar river. 

“ The only persistent attempts made to work tin have been in Burma, Burma 
wdiere cassiterite is obtained by washing river gravels in the Bawlake Supply. 
State, Karen-ni, Southern Shan Statfes, and in the Tavoy and Mergui dis- 
tricts of South Burma. The work -done on these deposits hitherto has 
been, however, on a smaller scale than-might be expected from the favour- 
able reports which have been made' as to' their extent and richness.” 

He further states that the average 'outturn’ of ' tin- ore in South Burma, Exports, 
during the period reviewed (1898-1903), twas 1,645 cwt., valued at £6,876, 
and in 1906, 1,919 cwt., valued at £13,574. - “ The metal is exported mainly, 
in the form of block tin, almost all of.it |oing to the Straits Settlements. 

This, during the years 1897-8 tOi/190a4-3, .averaged 661 'cwt. a year,” 

During the same period, Holland .pb4nt8 .dut?that the average consumption’ 
of foreign block tin in India itself was “ the tin' exported from 
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INDIAN USES OF TIN 

Burma is a small qu'^ntity compared to the requirements of the countr 3 D’^ 
The average daily attendance at the tin mines in the Mergiii and Tavoy 
districts was 145 persons in 1905 and HI in 1906. 

USES. — A Balt of tin is a highly important material in certain methods of 
dyeing, as practised in Europe, but in this respect it is apparently unknown to 
the Natives of India. It has, however, been used from a very remote period in 
Native medicine. {Cf, Tintt, Mat. Med. Hind, 1900, 69-71.] By certain classes, 
especially tlie llluharnmadans, the metal is also extensively einployed in tinning- 
copper vessels. Copper vessels, to be free from poisonous deposits, must be tinned 
or halaied once a month, thus affording constant employment to a large number 
of workmen, known as qaVaigars or kalaigars, w'ho are Muhammadans. In 
Northern India, vessels which are tinned for the first time are boiled in a solution 
of alum, verdigris, sulphate of copper and sal ammoniac- On subsequent occa- 
sions they are 'simply coated with tin without any previous preparation save 
that of removing the old halai by scrubbing the vessel with ground kankar 
(brick dust). Tin, reduced to powder, is mixed with sal-ammoniac and applied 
by means of a piece of cotton, the vessel being heated on a charcoal fire. It i© 
then polished with sand and ashes. 

Artistic manufactures, in which tinning forms a definite feature, assume 
importance in several centres. Of these the most noted are Moradabad, J aipur, 
Peshawar and Kashmir. The art.seeme to have come from Persia, and is essen- 
tially Muhammadan in origin {Ind. Art. at Delhi, 1903, 16). Tin rnetal is also 
beaten into leaf or tinfoil, and, after being coloured with lac, is sold in that condition 
and largely emjDloyed in the manufacture of cheap jewellery, tinsel decorations, 
and as an adjxxnct in ornainental turnery. Powdered tinfoil may also be mixed 
with lac to iproduce a metallic effect. Still another use to which the metal is 
put may he mentioned, namely the preparation of certain alloys, such as that of 
Bidri ware (Jnd Art,, Z.C. 46, 211, 217-8). 

Trade.-— Although, the uses of tin are both varied and widespread;, 
relative to other items of trade the metal may he spoken of as comparatively 
unimportant. And as already indicated, the supply consists chiefly of 
that obtained from foreign countries. Imports for the period 1900-7 
have been as follows: — 1900-1, 22,741 cwt., valued at Es. 22,08,560 
1901-2, 26,002 cwt., valued at Rs. 23,64,456 ; 1902-3, 28,000 cwt., valued 
at Es. 25,58,162; 1903-4, 40,486 cwt., valued at Rs. 39,29,787 ; 1904-5,. 
39,323 cwt.; valued at Rs. 39,36 j023 ; 1905-6, 21,152 cwt., valued at 
Rs. 24,17,290 ; and 1906-7, 20,336 cwt., valued at Rs. 29,44,061. Ana- 
lysing the figures for the last year, we find that 19,967 cwt. consisted of 
tJisfWEOUGHT (block) tin and 369 cwt. of Weought tin. Of the total 
imports, Bengal takes roughly one-half, 10,864 cwt. in 1906-7, the balance 
being divided between Bombay, Burma and Madras. Of the unwronght 
tin, practically the whole quantity comes from the Straits, viz., in 1906-7,. 
17,486 cwt., and the balance chiefly from the United Kingdom. It should 
be noted, however, that a considerable shrinkage occurred in 1905-6, the 
imports from the Straits having declined by almost a half, and the total 
imports from 39,323 cwt, (in 1904-5) to 21,152 cwt. 

It has already been' mentioned that the exports go entirely frona 
Burma, and consist mainly of block tin. During the period reviewed by 
Holland (1897-8 to 1902-3), these averaged 661 cwt. Since then the figures; 
have been : — 1903-4, 480 cwt., valued at Rs. 38,829 ; 1904-5, 467 cwt.,. 
valued at Rs. 38,268 ; 1905-6, 426 cwt.i valued at Rs. 36,761 ; and 1906-7, 
929 cwt., valued at Rs. 72,312, They have thus been increasing. Prac- 
tically the whole of the exports are consigned to the Straits. Small quan- 
tities of foreign tin are also re-exported from India, chiefly from Bombay 
to Persia and Tnrkey-in-Asia. : The averages during the six years 1900-'^ 
came to 1,600 civt. ; the actual in 1906-6 -was 844 cwt., valued at Rs. 90,926. 

Commenting on the production, ;.consumption and prices of tin for the 
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year 1905-6 througliont tlie world, Noel-Paton (jBe#. Trade Ind., 12-3) 
affords many interesting particulars that will repay perusal. 

[Of. Linschoten, Voy. E. hid., 1598 (ed. Hakl. Soc.), i., 104, 129 ; Birdwood and 
Foster, EJ.G. First Letter Booh, 1600-19, 81, 83-4, etc. ; Tavernier, Travels. 

1676 (ed. Ball), ii., 162; Milbnrn, Or. Comm., 1813. ii., 314-5 ; Hoey, lionoy: 

Trade and Manuf. N. Ind„ 1880, 162 ; Kipling, Journ. Irul. Art., 1887," ii. (many 
passages) ; Hnglies, Tin Smelting in Malay Benin., Rec. Geol. Swv. Ind., 1889, 
xxii., pt. 4, 235-G ; also Pros. Operat. in Mergui, 1893, xxvi., -pi. 1, 4:3-53 : Watt, 

Rev. Min. Prod. Ind., 1893-7 ; also Stat. Atlas Ind., 1895, 36-7 ; Grundy, 

Rept. on Inspect, of Mines, 1896, 67 ; 1897, 62; Parrv, Rept. on. Tin Mining in 
Prot. Malay Stores, 1898, 26-33 ; Thorpe, Diet Appl Chem., 1900, iii., 837-48 ; 

Dutt, Mat. Med. Hind., 1900, 69-71 ; Stonier, Rept. Chief Inspect, of Mines, Ind., 

1902, 19, 25, etc. ; Rec. Geol. Surv. Ind., 1906, xxxiii., pt. 1, 19; xxxiv., pt. 2, 

01 ; Anglo-Orient. Comm-., May 1906, n.s., i., 281-4; Journ. Soc. Chem, Indust. 

(many articles).] ■ 

TORTOISE AND TURTLE, and Tortoise-shell Manu- 
facture. — The two animals of chief importance that fall into this vi., pt. i., 
place are : — 433. 

Chelone imbrieata : Boulenger, Fa. Br. Ind. (Reptilia), 49 ; Hawk-bill 
Montgomery Martin, Hist. E. Ind., i., 226 ; ii., 148 ; iii,, 580-1 ; Birdwood, Turtle. 
Indust. Arts, 218 ; Mukharji, Art. Manuf. Ind., 247, 282 ; Hunter, Imp. 

Gaz., viii., 394, 396 ; ix., 251 ; x., 297. The Hawk-bill Turtle or Indian 
Caret, kachahra, alungu-tkadh, ammah, sisik-kurakura, sisik-panu, etc. 

Is a marine carnivorotis species, plentiful on the coasts of Ceylon and the 
Maldives. 

The Natives eat the flesh bnt it is unpalatable to Europeans, though the eggs Flesh and Effgs. 
are regarded as equal to those of other turtles. One of the errors of commerce is to 
speak of “ tortoise-shell ” : the name should rather be “ turtle-shell ” ; and though Shell, 
other species afford shells sometimes used as substitutes, this animal affords the 
true tortoise-shell. Its value depends on a warm translucent yellow colour, 
dashed and spotted with rich bro^vn tints, and on the high polish which it may 
take. In China, shells with white ground and black spots that touch each other Sources, 
are most admired. The finest shell is obtained from the Western Archipelago, 
but is exported from the southern coast of the Indian continent, Ceylon, the West 
India Islands, and Brazil. The scales are detached from the turtle either by Separation of 
actual force after the animal is killed or by immersion in boiling water. If taken Scales, 
from the animal that has died a natural death or after decomposition has set 
up, the shell becomes clouded and milky. From very earliest times tortoise-shell 
has been a prized ornamental material, ' It was brought from the East to ancient 
Rome by way of Egjrpt, and was used as a veneer for furniture. Vincent 
(Perlplus, etc., 1800, app., 48) says that in. the time of the Periplus this ai’ticle Early 
was largely traded in, being procured from Africa, Socotra, Malabar, Laccadive Knowledge, 
and Maidive Islands, etc. In modern times it has been employed in Europb for 
the characteristic inlaying work known as Bhul Marquetry.'- It is used as a veneer 
for small boxes and frames and moulded into snuff-boxes and cigar-cases, also 
formed into knife and razor handles or cut into combs. Vizagapatam may be vizagapatam 
said to be the chief Indian locality where tortoise-sheU is utilised in ornamental Ware, 
work. [<7/. Fryer, New Ace. E. Ind, and Per's.,, 1675, 211 ; Ovington, Voy. to 
Suratt, 1689, -617; Milburn, Or. Comm., 1813, i., 63; Bruce, Travels, y., app„ 

215 ; Brandt and Ratzeburgh, Medicin-Zoologie, 1829, i., 181-98, tt. xxL, xxii. ; 

Journ. Bomb., Nat. Hist, Soc., 1897, x., 163 ; Watt, Ind. Art at Delhi, 1903, 163-6, 

193-4.] ^ 

C. ihydas; Boulenger, l.c. 48. D.E.P., 

The Green or Edible Turtle or the leih-pyen-V)6n or leih-hyae of Burma. This 
is a herbivorous animal found in the tropical and sub-tropical seas, though rare 433. 
in the Bay of Bengal. Its flesh forms ^ uoportant article of food, though at Edible 
certain seasons it is said ,tp become -.poispippW.' Th® turtle of the Indian seas Turtle, 
is believed to rival in size and flavour Atlantic. The eggs are very 

rich and have a taste somewhat like mtorow i “f3b.ey may be kept for weeks even 
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when exposed to the adr (Crawfurd, Joum. to Ava, 1834, ii., 178 ; Collingwood, 
Rambles of a Nat., 1868, 426.) 

The following are species of less value:- — 

Emyda granosa : Boulenger, Z.c, 17., The &««-gfOOTa is a river turtle found m 
the Indus and Ganges. Its flesh is eaten. 

Testudo elegants ; Boulenger, l.c. 21 ; Bice, Oaz. Mysore, 1877, i., 157. A land 
tortoise, found all over India except Lower Bengal. Its flesh is eaten by the 
Natives, and in Burma is especially esteemed as a delicacy. [Cf. Terry, Voy. 
E. Ind., 1665, 9.] 


vi., pt. iv., 
78-5. 
Water 
Chestnut. 


TRAPA BISPINOSA, Mooch. ; FI. Br. Ind., ii., 590 ; DutMe and 
Fuller, Field and Garden Crops, iii., 32-4, t. xcviii ; Cooke, FI. Pres. 
Bonib., i., 618; DutHe, FI. Upper Gang. Plain, 1903, 368; Prain, Beng. 
Plants, 1903, i., 508; ONAGEACEiE. The Singhara Nut, Water Chestnut, 
singJidra, paniphal, gad/nri, shingodd, huhyaham, Icarim-pplam, etc. A 
floating herb, found in lakes, tanks and pools throughout India and 
Ceylon ; often specially cultivated for its edible fruit. [Cf. Gyperus 


esculentus, p. 465.] 

This aquatic plant has been grown in India from the most ancient times. 
Ball suggests that it may be the edible fruit which Garcia de Orta describes under 
the name das caceras (1563, Coll., xi. ; also in Proc. Roy. Jr. Acad., 3rd ser., 1 889- 
91, i., 397), but that I am disposed to regard as a mistake. It is, however, men- 
Ain-i-Aklari. tioned in the Ain-i-Akbari (1690) as one of the crops on which revenue was levied 
(Jarrett, transl., 1891, ii., 66). In certain parts of the country the kernels are 
ground down and employed for maldng the coloured powder (gulal) used during 
the Hdli festival. The flour, moreover, is considered by the Natives a cooling 
and useful article of food in bilious affections and diarrhoea, and it is in addition 
employed in the preparation of poultices. Both the kernels and the flour 
made from them are largely used as food, and in all localities where the plant 
occurs in any quantity. In fact it may be said to be extensively cultivated, 
e.g. in Kashmir, the TJnited and Central Provinces, etc. Por this purpose the 
Seasons. fruits or nuts are scattered over the water at the end of January and pressed into 

the mud. In a month they begin to throw out shoots, and in June the plants are 
thinned out and transplanted. The nut forms -under water in October, and is 
gathered in November and December. A highly instructive account of ainghdra 
cultivation will be found in Sir Walter Lawrence’s Valley of Kashmir (1896, 72, 
346, 364-6). He speaks of it as less cultivated now than formerly. Moorcroft 
Produoaou. (Travels, 1823, ii., 136, 227) estimated the production at 384,000 maunds of nuts 
a year, but in Lawrence’s opinion the production to-day might be more safely 
returned at 100,000 maunds. He observes, “ Of the chief varieties the best is 
•Eaces. ea,lled basmati, in honour of the rice of that name. The basmati is a small nut 

with a thin sldn, and gives one-third of kernel for two-thirds of shell. The 
dogrru is a larger nut with a thicker shell, and the fcangrar has a very thick shell 
with long projecting horns and gives the least kernel of all.” 

Extended A more extended cultivation of the ainghdra nut in all localities where water 

Production, abounds has been advocated at various times, and experimental cultivation in 

the reservoirs and lakes of the Madras Presidency has been specially recommended. 
The kernel abounds in starch, and is eaten either raw or cooked, especially by 
Hindus. It may be boiled whole, after soaking a night in water, roughly broken 
up and made into a sort of porridge, or ground to meal and made into chapattis. 
[Of. Paulus Mgineta (Adams, Comment,), iii., 378 ; Jones, As. Res., ii,, 350-1 ; 
Forster, 1798, ii., 29; Sleeman, Rambles of an Official, 1844, i., 101; 

Fortune, Tea Diet, of China, 1863, ii., 11 ; Journ. Agri.-JIort. Soc. Ind., 1878, 
n.s., V., Hi.— V. ; Simmonds, in irwf. Agris#., Feb. 16, 1889, 9l ; TAe Bower 
(Hoernle, transl.), 1893-7, 106, 121 ; Agri. Ledg., 1896, No. 39, 414 ; Craddock, 
Rept. Land. Rev. Settl., Nagpur, 1899, 68; Woodrow', Card, in Ind., 1903, 322; 
Firminger, Man. Card. Inff.., 1904, 233.] 

D.E.P,, TRIOHOSANTHES, Br. Ind., ii., 606-10;' Prain, 

vi., pt. iv., Beng. Plants, 1903, i., 51T-8 ; Duthie;, FI. Upper Gang. Plain, 1903, 362-5 ; 
81-5. Cooke, FI. Pres. Bomb., i,,. 525-7.; 'CuquEBiTACEiE. A genus of cucur- 
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bitaceous plants, several species of which, are oult|vated throughout 
India for use as vegetables. 

T.^ anguina, Unn.; Duthie and Fuller, Field and Garden Crops, ii., 45, t, xlvi. Snake 
The Snake Gourd, purwul, chichinga, jhajhinda, galar tori, pandol, rebhri, padml, Gourd. 
linga potta, etc. An annual creeper, considered by De Candolle to have been 
originally wild in India and the Indian Archipelago. It is cultivated throughout 
India as a rainy-season crop. The long cucumber-like fruit is eaten as a vegetable, Vegetable, 
either boiled or in curries. Gathered when very young and cut into strips, it is 
extensively cooked in the same way as French "beans. \Cf . Woodrow, Oard. in 
Ind., 1903, 330; Firminger, Man. Gard. Ind., 1904, 172.] 

cueumerina, Linn.j Kirtikar, in Journ. Bomb. Nat. Hist. Soc., 1892, vii., 

487-8, t. E. The jangli-chi-ohondd, banpatol, gwal kakri, ran parul, rdnd-ehapada- 
vaU, kdttup-p&pudal, adavi-potta, etc. A climbing annual, found throughout 
India and Ceylon. It has various medicinal qualities ascribed to it, and the Medicine, 
tender shoots, dried capsules, seeds, leaves and roots are all used in Native 
medicine. The ripe fruit is said to be stewed and eaten by the Natives. {Of. 

Pharmacog. Ind., IBQlfii., 72-4.] ; 

T. dioiea, Roxb, ; Duthie and Fuller, l.c. iii., 23. The parmr, potdl, kombu- 
pudalai, kommu-potta, patolam, etc. An extensive climber common throughout 
the plains of Northern India, from the Panjab to Assam and Eastern Bengal. 

It is extensively cultivated during the rains. In Bengal, cuttings are planted Seasons, 
at the end of the rainy season and fruiting goes on from March to September, 
after which the crop may be kept for a second year by ploughing and weeding in 
October and irrigating in February and March. Mukerji estimates the cost of Cost and 
cultivation in Bengal at Rs. 26 per acre and the outturn at 100 maunds, worth Outtorn. 
about Rs. 60. The leaves, fresh juice, and the fruit and root are all used medicin- 
ally, while the unripe fruit is eaten by the Natives and the tender tops are cooked v^etable. 
as a pot-herb. The young or imripe fruit is valued by Europeans, and next to 
potatoes and hrinjala is perhaps the vegetable in greatest favour. {Of, Banerjei, 

Agri. Cuttack, 1893, 117, 197 ; Dutt, Mat. Med. Hind., 1900, 169-71 ; Mukerji, 

Handbook Ind, Agri., 1901, 347-8 ; Firminger, Z.c. 172 ; Boy, Crops of Beng., 

1906, 143-6]. 

T. paimata, Roxb. ; Kirtikar, l.c. 71-6, t. B. The Idlindrdyan, mdkdl, parwar, 
kaundal, kavandala, korattai, avvagudarpandu, etc. A very large climber, common 
ip moist thickets from the Himalaya to Ceylon. The fruit and root are medicinal, Mediciae. 
and the former, though inedible in the wild state owing to its severely drastic 

S erties, may under cultivation become a wholesome vegetable, when well 
id. {Cf. Pharmacog. Ind., l.c. 70-^2; Woodrow, l.c. 330-1.] 

TRIGONELLiA, JLlnn. ; FI. Br. Ind., ii., 87-9 ; Prain, Beng. Plants, D.E.P., 
1903, L, 413-4 ; Duthie, FI. U'p'per Gang. Plain, i., 208-10 ; Leguminosa:, Pt* iv.* 
A genus of annual herbs that comprises some 50 species, two of which only 
are of economic interest in India. 

T. corniculata, Unn. ; Roxb,, FZ. /nd., iii., 389; Hamilton, jStoh Acc. Dinaj., vegetable. 

194. The lunkaika, piring. Cultivated as a pot-herb. Hamilton observes that 
it is as good as spinach and is cultivated in the same manner. 

T. Foenum-Grseeum, Unn. ; Duthie and Fuller, Field and- Garden Crops, iii.. Fenugreek. 
46, t, xcix. The Fenugreek or Fenugrasc, m^thi, hamugredo, Shcmili, bhafi, 
vendayam, mentulu, menthyd, uluva, pe-ndn-ta~rzi,' Qt<!i. A robust annual herb, 
wild in Kashmir, the Panj4b and the Upper Gangetifi Plain ; cultivated in many 
parts, particularly in the higher regions. > 

No estimate can be given of the area under the crop, except in Bombay (in- 
eluding Sind) and Berar, where, according to the Season and Crop Reports, it 
occupied 2,713 acres and 619 acres respectively during 1904-5. Subsequent 
areas do not appear to have been recorded. It is grown near wells and on 
saildb lands. On well lands, it is igetlerally sown after cotton or judr. The 
seed (30 lb. per acre) is sown in February and - the crop is ready to out in 
April. On saildb lands it is sown- at the ehd ' of October or beginning of season. 
November, and the crop ripens about the same time as on well lands. The 
seeds yield a yellow Dyss, and the' plant has- Keen loxowa and valued ae a Medi- 
cine from remote antiquity. It^ is I chiefly as a food and fodder' crop, Eoddar. 

and as a perfume. {Cf. Paulu4 (Adarns, Comment,),- 184,, iii., 373-4 j 

Serapion, De Simpl., 1473, §17^% Pedekf 1650 (Playfair, transL), 1883, 
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163; Biichanan-Hamilton. Acc. Dinaj., 1833, 188 ; Pharniacog, Ind., i., 
401-4 ; Banerjei, A-gri. Cuttack, 1893, 104 ; Gaz. Montgomery, Dist. Panjab, 
1898-9), 147; Lakshman Dhargal Ker, Notes on Therap. of Indig, V eg. Drugs, 
1899, 56-7 ; Dutt, Mat. Med. Hind., 1900, 144.] 

I3.E.P., TRITICUM VULGARB, Hist. PI. Dauph., 1787, ii., 

153; T. cestivum, Lim., Sp. PI, 1763, 85; T. hybernum, Linn., Sp. PL, 
°° gg . ^ satimm, LamJc., Encycl, 1786, ii., 554; P. monococcum and T. 

spelta, BucJianan-Hmnilton, Jdivrn. Mysore, etc., 1807, i., 296-7, 373-4, 
405 ; ■ ii., 107, 160-1; Vilmorin-Anclrieux k Cie., Les Meilleurs Bles, 
1880, 28-158 andtt. ; 'H.a>G\e\, in Bngler and Prantl, Pflanzenjam., 1887,. 
ii., pt. ii., 80-6; DutMe, Fodd. Grass. N. Ind., 1888, 68; Prain, Note 
on Races of Bengal Wheat, Dept. Land Rec. and Agri. Bull., 1896, No. 3 ; 
T. vulgare, FI. Br. Ind., 1897, vii., 367 ; Moreland, Australian Methods of 
Test, and Improv. Wheat, in Agri. Ledg., 1901, No. 2 ; T. hybernum and T. 
cestivum, Gammie, Provis. Glass, of Ind. Wheats, Cult, at Poona and Mdnjiri 
Farms, 1903, 1-14, tt. i.-viii. 

iDdian 2s ames. Wheat {froment, Er. ; . iceizen. Germ.) Las numerous Indian syno- 

nyms. The grain would appear to be most widely known in Sanskrit 
by the name godhuma, and according to Dutt (Mat. Med. Hind., 269), 
i “ three varieties of wheat are mentioned m tbe Bhdvaprahdsa, namely 
mohdgodhuma or large-grained, madhuli or small-grained, and nihsuhi or 
beardless.” The first, we are told, came from the West, and the second 
was indigenous to India. The most general vernaoular names axe often 
closely connected (like the Persian gandum) with the Sanskrit godhuma, 
thus : — gehdn or gvdn, gahu, ghum, gohum, gahung, ghavum, gaim, gom, 
gam, gift, hanah, Tcanh, rozatt, dro, do, zud, gandum, godumai, godu-mulu, 
godhi, Icotanpam, giyonsaha, etc., etc. 

History. History. — The cultivation of wheat, says Do Candolle, is prehistoric. It is 

older than the most ancient languages, each o£ which have independent and 
definite names for the grain, such as the Chinese mai and the Hebrew chittah, 
etc., in addition to the Sanskrit names already mentioned. The ^ineso grew 
wheat 2700 b.c. Heer found a small-grained wheat in the deposits identified 
with the earliest lake-dwellers of West Switzerland — date about the time of the 
Trojan war or earlier. Unger detected the same grain in a brick of the pyramid 
Ancient of Dashur in Egypt, to which he assigned the date of 3369 b.c. Another form of 

Kecords, wheat has been found in the less ancient deposits of the lake-dwellers of Switzer- 

land and Italy (Stone Age), and still a third or intermediate form at Aggtelek in 
Hungary. According to Hackel, the wheat found in the most ancient of these 
Summer deposits is T, ai«occum. This is a summer wheat grown occasionally in Southern 

Wlieat, Germany, Switzerland, Spain, Servia and Italy, and used largely in the manu- 

facture of starch. The more recent forms, that author identifies as belonging to 
W: tc. nionocot-e.uiH. Hitherto it has been affirmed that the wheats found in as- 

P" soeiation with the lake dwellings were quite distinct from any known modern 

wheats, but Hackel’a determinations would seem to remove that impression, while 
V confirming the belief that the wheat named preceded the appearance of those 

which constitute the bread wheats of to-day. 

Mesopotamia. 9“- authority of Berosue — a Chaldean priest — wild wheat is accepted as 

having been seen in Mesopotamia- But similarly, the evidence of Strabo (who 
lived 60 b.c.) is often given as supporting the belief that wild wheat had been 
discovered in the Indus valley. In another place (p. 82^ I have produced 
evidence, however, in favour of the idea that the wild plantffnat looked like wheat 
— of which Strabo spoke — may have been Orysa eoarctata and not wheat at 
all. Other early -references to wild Wheats might still be given, but their value 
may be questioned wlien it is added that no modern botanist has recorded the 
discoveiy of wild wheati nor, in fact,- given any very satisfactory evidence of 
feral wheats (that is to S£^, of -w;heate that had survived in a self-sown condition 
from former cultivation). , The authentic cases of wild wheat recorded by modem 
travellers, so far as can be ,aBceri^ned.,”are unconnected with the true wheat. 
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Modem wheat would appear to be a product of cultivation.of which little trust- Asiatic rather 
worthy evidence exists as to its origin, except perhaps that it is more closelv than 
connected with Asia than with Europe. . 

A remarkable silence may be said to characterise the writings of European CuUivation io 
authors regarding wheat cultivation in India, imtil well into the ISth, if not Imiia. 
the beginning of the 19th eentury. Perhaps the earliest references are found 
in the records of provisioning the, ships which in 1607 sailed from England to 
the East. These were commanded by William Keeling and William Hawkins, 

’ latter, on reaching Surat, having had instructions to proceed on a mission 

to the court of the Great Mughal. In the list of articles supplied to the Pinnace, 
we read of so many “ bushells of Steale Wheate ” (see p. 250). Sir George Bird- 
wood, in a footnote to the abo%’-e passage (E.I.C. First Letter-Booh, 99), says that 
it was French wheat that the ships took on board, the word “ Steale ” being 
probably derived from the “steelynes and hardnes ” which was supposed to be the 
peculiar property of the foreign-grown commodity, and to make it therefore more 
suitable for the manufacture of biscuits for long voyages. The passage may 
be accepted as suggestive of the early introduction from. Europe of some of the 
I forms of hard wheat presently grown in Western India, as for example the Spelt 

But if that be so, a very different story is given by Terry (Foy. E. Ind., 1055 (ed. 

1777), 87), who speaks of the wheat of Surat as “more full, and more white Surat^^Bread. 
than ours, of which the inliahitants make such pure, vrell-relishod bread, that 
s I may say of it, as one sometimes spake of the bread made in the bishoprick of 

Leige, it is panis pane melior, bread better than bread.” So also Fryer {New 
AcoiE, Ind. and Pers., 1672-81, 119) mentions the Deccan as possessing “ wTieat Deccan IVheat. 
as good as the world affords.” It is, however, significant that Milburn [Or. 

Comm., 1813) makes not the slightest reference to Indian or Eastern wheat, 
though under most commodities he gives importani chapters, such as The Present 
State of the Tea Trade, The Eise and Progress of the Trade in Sugar, etc. 

3 Species,' Varieties, and Races of Wheat. — The distinction between Species 

I Spring wheat (T. (estlvum) and Antumn wheat (T. h]/beriium) can Baees» 

I have no importance, since these names do not denote structural differences, 

I and, moreover, are interchangeable climatic conditions according to the 

country where grown, and even in the same locality, according to the 
dates of sowings. If gradually changed, the autumn sowings being year 
by year made a little later, and the spring a little earlier, autumn wheat 
I may become spring wheat, and vice vered, A wheat sown in the autumn • 

• in the plains of India, if carried to the temperate Himalaya or to Europe, 

i would have to be treated as a spring wheat. 

f In point of actual botanical priority, however, the name T, (estiviuu 

i should be given to both spring and autumn wheats ; in other worde, to 

i all the wheats that by Lamarck were called T, sativum, and by Villars 

i ; T. vulgave. 

I According to some writers, the assemblage of the so-called true wheats has jtlono- 

I been evolved from v. 'moiiotioee.utn. (Vilmorin, Z.c. 21, t. 166), .a plant in- coecum. 

I digenouB to Servia, Asia iVIinor, the Crimea and the Caucasian area of Meso- 

\ potamia. As its botanical name implies, it is characterised by. the presence 

of but a single seed within the little eajr, and its other structural characters place 
it as a form of spelt rather than of wheat proper ; indeed 4t is often called ‘ small 
I spelt.” It has a pale green colour and a flat, short ear. It is, however, still 

cultivated in Spain, and more rarely in France and Germany. The grain is not 
-j often used for bread, but rather for mush, and the plant is valued as a cattle 

•; fodder. The yield is said to be irom 25 tp 35 bushels an acre, Vilmorin would 

I appear not to have been successful in his attempts at crossing this with other 

) wheats. Moreover, Hackel and most modern aiuthors regard it as quite un- 

connected with the true wheats, and entirely, spfertMe with them. Hackel ac- 
i cordingly refers the important gr,ain-y;iel4jpg forms of rritiemn (apart froru 

'j to the following chief forms;.-,*’, »nojtoco_cc«wi., ar. sa-tivtim. and 

I r. Poiouiiiuith. Having isolated sr, . by itself, he then proceeds 

-] to speak of T. sntiwm, and obseryes that .pn^ey, cpltiy ation many races have 

i been produced, of which those with the articulated me mo^ probaply 

i nearest related to the original stock, vphateyer that paay have been. The bnttJe- 
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nesB of the rachis exists, ho-w-ever, ia different degrees, and is correlated with 
the more or less firm closing of the glnmes. Hence he isolates the forms of 


Sativum. 

Spelta. 


Awned aad 
Awoless. 


KapUe, 


Khanf, 


Polonicviia. 


Sativum 

tenax. 


Races : 
Vulgare. 


iT. sativum into : — 

(A) Rachis articulated at maturiiy and grain firmly enclosed by the glumes : 

(a) spikes loose, almost four-sided = v. autivum, var. mpvifa, and (&) spikes 
very dense, laterally compress = v. saUmim, vav. aivoevum ( = T. antyiaum, 
Seringe, also 21, tt. 152, 154). : Two-grained spelt is grown in 

certain parts of Southern Europe and is sown in spriug. Its grain is rised chiefly 
in the manufacture of starch. 

Both the forms (or groups of forms) thus indicated approximate closely to 
T. liumottowunt, however, and according to De Candolle and other writers, 
that species may be but the ancient form of the spelt wheats {spvifa and 
Just mentioned). 

Spelt wheat (or. Spelfa, Linn., Vilmorin, Z.c. 20, 146, 148, 150) is, in fact, one 
of the oldest grains, and there are awned and awnless, hairy and glabrous, also 
white, grey and reddish-coloured forms of it. It w'as in ancient times the chief 
grain in Egypt and Greece and was cultivated everywhere throughout the Roman 
Empire. Its cultivation has been largely discontinued, and, except in Northern 
Spain, is unimportant in Europe. In India its cultivation is met with from 
Sind to Mysore, especially in Bombay. Apparently the first definite intimation 
of the existence of this wheat in India was made by Buchanan-Hamilton, and 
subsequently by myself in the Journal Royal Agricultural Society of England 
(1888, xxiv., 36-8). A long and interesting account of it was published by the 
late Mr. E. C. Ozanne in the Statistical Atlas of Bombay (an account reprinted by 
Lisboa, List. Bomb. Grass., etc., 1896, 129-30). It is known in India as Jcaphle 
(or khapli), a name which is said to denote the difficulty experienced in separating 
the grain from the husk. It is also called by other names, such as fod, hotte 
godhi, and pamban. Its value lies very largely in the fact that it is grown during 
the kharif season, all the other wheats being rabi crops. Hamilton speaks, how- 
ever, of two seasons of cultivation in Mysore. It can be profitably raised on 
poor soils, where the other wheats could not be grown. Its demands, says 
Hackel, are less, its liability to disease lower, and the grain being firmly retaineld 
within the glumes, makes it proof against the attacks of birds. According to 
Hamilton, 'm\ monoeoccum {jave godhi) and t. Sxteita are the two wheats of 
Myspre, and MoUison, in the opening paragraph of his article on wheat {Textbook 
Ind. Agri., 1901, iii.,, 24), mentions T. monoooccnm as a wheat “ said to be culti- 
vated.” (See Mysore below, p. 1099). 

» In this place it may be useful also to dispose of t. (Vilmorin, 

l.c. 20, and t. 144) — ^Polish wheat. It is a very striking species with large com- 
pressed, mostly bluish-green (glaucous) spikes, readfiy distinguished by its 
empty glumes, which may be one inch long and enclose all the flowers of the 
spikelets. Hackel suspects that it is, perhaps, not a true species, but may have 
originated by culture. But Poland is, however, by no means its native country. 
Perhaps Spain, where it is still cultivated on a large scale, has a stronger claim. 
It is also met with in Italy and Abyssinia, but apparently is not grown in India. 
It much resembles in its long and slender fruit some of the forms of rye, and is 
in fact, often sold under the name of Giant Rye. 

This leads now to the consideration of Hackel’s group— 

(B) Rachis not articulated at maturity, grain visible between the open fruit 

glumes and thus readily falling out. This he distinguishes as r. sativum, uar. 
tenax, which he further says is I'eferable to fdur imperfectly characterised races. 
These may be indicated thus : — ^ m 

1. Empty glumes distinctly keeled on the upper half, rounded below : 

* Spikes long, more or less loose in t. sativum, race vulgare (Vilmorin, 
l.c. tt. 28-122). 

** Spikes short, dense, distinctly fpur-sided in ar. sativum, race compactum. 

2. Empty glumes, sharply keeled at the base : 

*** Fruit short, thick, hot compressed in v. satitum race turqidum (Vil- 
morin, l.c. 18, tt. 28, 130, 132, 134). 

»■*** Fruit oblong, narrow, somewhat laterally compressed and acute in 
T. sativum, race durum (Vilmorin,' l.c. 19, tt, 136, 138, 140, 142). 

The race to which Hackel tfius restricts the name vulgare embraces numer- 
ous fprrns, such as awnless and bearde'd, naked and hairy, white, bluish and 
reddish spikes. It Is perhaps ond of the oldest of the rhodem wheats and the 
mast Valuable in Europe, AmeiHea, IhdSa and Australia. Several hundred forms 
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of this wheat have been described. They are commonly ^grouped into red and 
white. The white, as a rule, requires a good soil and a dry climate. The red 
can endure much wet weather, but the red and white forms are interchangeable 
with altered environment. A better classification is perhaps into beardless and 
bearded forms. 

_ The race eompactum— -the dwarf or hedgehog wheats (the latter name being Gomnac- 
given to the awned forms)— is cultivated in the Austrian Alps, Wurtemberg, turn. 

Alsace, Switzerland, Chili, Turkestan and Abyssinia. They are specially adapted 
to stormy regions, and are at the same time profitable on soils where other wheats 
could not be grown. They have short stifi straw. 

The form to which the name turgidum or Bivet Wheat has been assigned Turgidum. . 
is generally designated English "Wheat on the continent of Europe. It” has 
dense, four-sided spikes, the leaves are broader than in vutaufe and usually 
velvety, and it affords long, rigid, nearly useless straw. The grain is generally 
red-coloured, short and thick, with a blunt apex. It is rich in. starch but poor 
in gluten, and for bread-making the flour has to be mixed with more glutenous 
wheats. This class of wheat is largely grown in the Mediterranean countries, 
more rarely in England and Germany. English wheat gives a good harvest, 
blit the flour is poor in gluten and usually greyish in colour. The so-called 
Miracle "Wlieats (Egyptian wheats) constitute a sub-race iSnder compositum and 
have branched spikes. 

Lastly, the race or group of forms designated durum comprehends all the Dnrnm. 
hard spring or flint wheats — the Macaroni "Wheats. They are recognisable by garrl 
their long, bristling awns, almost solid culms, very hard, pointed, usually vitreous. Wheats, 
rarely mealy grains, and often black avuis. Cultivated in the Mediterranean 
countries and Asia Minor, and are most important in Spain and Northern Africa. 

The grain is specially rich in gluten, hence their being largely used in the manu- 
facture of macaroni. 

At the third Hybrid Conference held in London during 1906, Philippe d© Tilmorin. 
"Vilmorin of Paris put the position regarding the origin of the forms of wheat 
thus — “ "When my father began, in 1878, cross-fertilisation between the different 
types of wheats, the object he had in view, and which he fully proved, was that 
all our wheats — ^with the exception of Tritivuw monoeoeeutn — came from one 
and the same common origin. In consequence of his experiments, he was able 
to base his argument on two welLproved facts, namely : — U) that the six species 
(T. snfitnim, Lam., T. titrgiaum, L., ST. tlurttm, Oesf,, T. JPolonieinn, t., T. Speltu, Hybrids. 

L., and T. amyiettin, Seiinge) of cultivated wheats can be crossed amongst them- 
selves and give products indefinitely fertile. (2) That on crossing any twn of 
these six, the other four may appear among the results.” 

Only the briefest possible abstract has been attempted in the fore- 
going observations regarding the classification of the varieties and races 
of wheat usually adopted hy writers on this subject. The student who 
may wish fuller details should consult Kornicke and Werner {HandhuoJi 
des Getreide hauesi 1885, ii., 209-529), where it will he seen several hundred 
forms are discussed. 

[Cf. E, M. Shelton in the Report on the Rust in Wheat Conference (held in 
Brisbane, Queensland, 1894); U.S. Dept. Agri. (Botany) :—Carleton, Ruaaian 
Cereals, Bull., 1900, No. 23, 12-30 ; alsp Macaroni Wheats, Bull., 1901, No. 3 ; 

Scofield, Algerian Durum Wheats, Bull., 1902, No, 7 ; Oerleton and Chamberlainj 
Durum Wheats, Bull, 1904, No. 70 ; Lyon, Improv. (Quality of Wheat, Bull, 

1906, No. 78; Bept. Tiird International Conference, 1906, on Genetics (published 
Boyal Horticultural Society).] 

Practical Aspects. — ^From the study, of an extensive series of Indian "Watson’s 
specimens sent to London, some years' ago, the late Dr. Forbes Watson 
propounded the following classification.: — r(l) white, soft; (2) white, hard; 

(3) red, soft ; and (4) red, hard. The- vernacular term rpissi usually denotes pwl 
soft wheats, and these are the wheats chiefly exported from India. To a 
certain extent these four groups are nnlibwated side hy side in the same 
district, but on the whole a geographical isolation may be perceived. 

Northern India, for example, produces mabaly soft wheats, while Southern Areas. 

India and Bengal grow mainly hard. The . cultivation of the finer 
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qualities of soft wheats would a.ppear to Be for the most part comprised 
■witliiii the upper basins of the three. great rivers — the Clanges, the Indus, 
and the Nerbudda. South of the Nerbudda, the true soft wheats mav 
be spoken of as very nearly unknovni. The prevalent wheats of the 
United Provinces and of some parts of Bihar and Tirhut are soft white, 
Soft Bed. and of the Panjab soft red. Some years ago the late Col. Wace estimated 
that out of the 7 million acres of wheat then in the Panjab, 5 million 
were under soft red wheats. But the soft red extends farther to the south 
Hard Wheats. than the soft white. Hard wheats predominate in the Deccan, Berar 
and some parts of Bengal, and the less valuable form, hard red, extends 
farthest to the south, and is the only wheat capable of cultivation in the 
moist climate of the lower Gangetie delta, in Orissa and in Burma. In 
many parts of the Bombay Presidency, south to Mysore and Madras 
Presidency, an extremely hard red wheat becomes prevalent, namely 
that already mentioned under the name spelt. 

Bengal. Prain (Aoie on Races of Bang. Wheat, in Degit. Land Rec, and Agri., l.c.) 

discusses the value of the characters based on the consistence of the grain 
—the hard and soft ; also the distinction according to colour— white 
and red ; and lastly, the condition of bearded and beardless grains. He 
finally comes to the conclusion that little reliance can be placed on such 
distinctions taken by themselves. He, hov’ever, points out that white or 
Broader Leaves, grey wheats, whether soft or hard, have, as a rule, distinctly broader leaf- 
blades than have the red wheats, and adds that in Bengal the wheats 
grown are practically all bearded. Summing up his observation of these 
aspects, Prain comes to the conclusion that Watson’s classification, which 
Soft WMte. combines consistence and colour of grain, is of practical value. The soft 
white wheats of Bengal are called dudhia ; the soft red wheats, jdmdli ; 
the hard grey wheats, gangdjuli, and the hard red, hheri, Mukerji [Hand- 
hooh Ind. Agri.) mentions fifth and sixth forms, namely piusa and 
nmbia. 

XT. Prov. In the United Provinces the daudi wheat is spoken of as the finest. 

Mundia. Mundia denotes a white, soft wheat of good quality, which is beardless. 

This wheat is met with here and there : thus Eussell alludes to it in his 
Gazetteer of Bamoh as grown in embanked fields, since it requires more 
moisture and is less liable to rust than the bearded wheats. The account 
given by F. G. Sly of the wheats of Hoshangabad {Rept. Land Rev, Settl, 
1891-1905, 26-7) is probably more or less applicable to the whole of the 
C. Prov. Central Provinces. “ The principal kinds of wheat grown are pissi, soft 

pissi. and starchy, white ; jalalia, hard and glutonous, white ; daodia, soft and 

Giutenous. starchy, white ; saharia, soft and starchy, white ; Icathia, hard and gluten- 
ous, red ; and lansi, hard and red. All kinds are bearded, no beardless 
wheat being grown, which cultivators say is because birds attack it more 
freely. At present no less than 80 per cent, of the wheat sown is pissi, 
whereas at last Settlement pissi is described as an inferior kind, little 
sown, jalalia and Tcathia being grown in about equal proportions. This 
remarkable change has been brought about by the export trade, pissi 
being in the greatest demand. Jalalia is still preferred for home con- 
^vuiteSoft sumption, because it makes better suji.” The cultivation of white soft 
wiieaft. wheats in most provinces of India has greatly expanded with the foreign 

cSs^ea- Gammie {Provis. Class, of Ind. Wheats, l.c.) subordinates the 

tion. characters based on the consistence and colour of grains to the presence 
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or absence of a beard. He forms six sections two of wliicb. are beard- 
less and correspond, he says, to T. hybei-^mioi, Limi. {Lc., tt. i., ii., iii., iv.). r. hyiernum. 
These woiild appear to be for the most part white wheats both soft and 
hard, though one of them, the jonaria group, is described as hard red, 
and the illustration shows it to be shortly bearded (certainly not 
beardless). Gammie’s third section he designates as the Mi husJial, 
lahsU or Mmo wheats, which he identifies with T. jhIosum (l.c. t. v,). T.piiMum. 

In these, the spikelets are velvety, bearded, and the grains described as 
hard white, yellow or red. The hahshi wheats are almost confined to 
Bombay, more especially the Deccan, and are not met with in the Konkan. 

Then the fourth and fifth sections are also bearded wheats, which Gamniie 
regards as being forms of T. cestiimm, Linn. The former he calls fopatia T. a'sHvim. 
whea,t (he., t. vi.), a form met with mostly in Bombay and the Central 
Provinces, and possessed of hard yellow or hard red grain. The latter he 
designates the daudkhani wheats (l.c. t. vii.) ; these are shortly bearded 
and the grains soft white, hard white or hard red. They are met with 
in the Pan jab and, Gammie says, may be viewed as the transitional 
forms between the long bearded and beardless wheats. Eastly, his sixth T.S 2 >eitii. 
section (l.c,, t. viii.) embraces the various forms of hhapli abeady discussed 
(p. 1084). These, he says, are awned and have a covered, hard red grain. 

An American correspondent of Gammie’s, it would seem, had identified 
the Bombay hhapli to be the same as Emmer wheat of Siberia — “ a 
variety used to transmit rustproof qualities.” But in 1903, Gammie tells 
us, the hhapli “ became decidedly rusted, so that it has now lost its long- 
maintained reputation of immunity.” 

Hybridised and Pedigree Wheat.— TD xq improvement of the stock Hybrids, 
of wheat has for many years been recognised as an essential feature of 
rational cultivation. Eecent research would seem to show, however, that 
not only better but more immediate and more enduring results are likely 
to be attained by hybridisation of stock than by the tedious process of 
selection that hitherto has resulted in what are known as pedigree wheats. 

It is, in fact, not enough to know the species and varieties of Trittcum] it 
has become imperative to be able to recognise the races and to successfully 
cross these in directions ascertained to secure the fixation of properties 
of value in direct adaptation to environment. For example, the property 
of certain flours, known technically as ■ ‘ strength,” that is to say the strength, 
capacity to afiord a large loaf, has been established as a racial character- 
istic that may be secured by the adoption of certain stocks, or by their 
utilisation in hybridisation. At one time it was assumed that strength 
was due to manuring, to methods of cultivation, to soil and climate, or 
to season of reaping, but each and every one of these opinions have 
been tested and found unconnected with the production of “ strength.” 

All English wheats are admittedly deficient, but Eed Fife Wheat (among Red Fife, 
others that might be mentioned) has been found not only to possess 
that property, but to preserve it when grown in England, and to trans- 
mit the same when employed in crosdhg with standard English wheats, 
such as Golden Drop. [G/. Hall, in dfourn. Boatd Agri.^ 1904, xi., 321- 
33^'; Rept. Confer, on Genetics, Roy. Hdrt. Soc., l90fi, 384.] In a brief note 
by Howard {Agri. Journ. Ind., 1906, •L,’pt. iv.v 401-3) it is very properly 
urged that the first step toward improvement is to secure uniformity. 

He has accordingly pointed out that in Ifidia it is not uncommon to* 
find wheat not only grown mixed with barley, gram and other such 
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crops, but to dis(?over several distinct races of wheat mixed in one ana 
the same field. 

Properties and f/ses.~Tbe methods of employing wheat for human 
food in India vary somewhat in the different provinces. From the grain, 
three chief kinds of flour arei made, viz. suji, wiaida and did. The 
first is a granular meal obtained by moistening the grain overnight, 
then grinding it. The fine flour passes through a sieve, leaving the suji 
and bran above. The latter is got rid of by winnowing, and the round, 
granular meal or suji remains. This preparation may be described as a 
form of semolina, and is most easily produced from the hard wheats rich 
in gluten. It is employed in confectionery, and in place of oatmeal in 
making a kind of porridge. The hard white wheats are also valued in the 
preparation of macaroni. Maida and ala may be prepared from the flour 
separated in the preparation of suji by regrinding it and passing it through 
a finer sieve than used formerly, the finer flour that passes through being 
maida and the coarser ata. They are, however, most largely prepared 
without going through the process of separation of suji, the dry grain 
being at once ground and sifted into the two qualities. Maida is the luxury 
of the rich wmle ata is the flour of the poor and is generally cooked in the 
form of coarse cakes — chapattis — toasted by the side of an open fire. These 
are eaten along with dal and ghi or other relish, and constitute the chief 
food in the wheat-consuming tracts of India. In many localities, however, 
the ata is not obtained from pure wheat but from a mixture of wheat- 
barley or wheat-gram, the two grains being ground in the mixed form — a 
habit that has led to cultivation of the mixed crops already alluded to and 
also to the sale of the mixed grains, a condition by some persons incorrectly 
regarded as deliberate adulteration. In the larger towns of India, bread 
and biscuits, prepared from flour leavened and baked in the European 
fashion, have come greatly into use and seem destined to even more general 
consumption. But the fermenting of wheat flour in the manufacture of 
bread seems to have been unknown prior to the advent of the Europeans. 
The uses of wheat in the arts and medicine need hardly be detailed. 
Wheat starch is, as a rule, too expensive for extended use in India. Like 
that of rice, the gluten mixed with fine lime is employed as a special cement. 

For microscopical results consult Hanuasek {Micro. Tech. Trod. 
(Wintoii and Barber, transL), 1907, 37, 334^4.-9). 

Adulteration of Indian Wheat. — The opening of the Suez Canal 
brought India into direct touch with Europe and demonstrated the pos- 
sibility of Indian wheat and other foodstuffs being conveyed to Europe 
in thirty days. Prior to 1870, no mention occurs of India’s participation 
in the world’s supply of wheat. And when it did appear in the com 
markets of Europe, it was viewed by many as introducing an undesirable 
disturbing element which it became necessary to ward off rather than to 
encourage. The delusion that rice was the staple food of India, and, there- 
fore, her chief agricultural (food) crop, seems never to have been more 
rudely dispelled than by the emphatically demonstrated fact that India 
not only grew wheat, but was prepared to contest certain markets and to 
land special wheats at a price lower than they could be produced elsewhere. 
This was first met by the- outcry that, for greed, the better classes of the 
community were exporting the surplus stocks that formerly were stored 
against times of scarcity and famine. When this failed, the tendency to 
uncleanly wheat; instead of being removed by emulation, was stereotyped 
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ised as ana voidable and therefore permissiWe, below which no enhance- 
meut of price was paid but above which deductions were authorised. The 
practical effect of this system was the payment of freight on mud and nreigiit on 
the charges for cleaning in Europe, both of which told against India’s 
success as a wheat-supplying country for Europe. Viscount Gross, at a 
meeting held at the India Office in 1889, pointed out that an enormous 
amount of dirt was in this way imported annually and freight paid on it 
as if it were wheat. Assuming an average of 3 per cent, adulteration, that 
would come, on the 1906-6 exports of wheat conveyed to the United Serious 
Kingdom, to half a million cwt. of mud, on which freight and other charges 
had to be paid. Voelcker {Im'prov. Ind. Agri., 277-8) and others have 
shown that this state of afiairs is in no way due to had cultivation nor to 
careless threshing on the part of the Indian cultivators, but is entirely a 
consequence of deliberate adulteration to suit tbe requirements of the Deliberate 
English corn trade. A similar state of affairs characterised the American 
wheat trade, since the wheats that first came into Europe contained 
as much as 10 per cent, of prairie oats, rye and other impurities. 

It was sold on a standard of “ fair average quality ” (f.a.q.). But p.a.q. 
the American producers soon saw the necessity for reform and turned 
out a clean wheat, and were thus able to establish the standards of 
sale on their own side of the Atlantic. So far, India has failed to 
attain that position, though more than one effort has been made to 
remedy the evil of adulteration both by the Government of India and 
the Indian merchants. 

In an official dispatch, dated November 29, 1906, the Government Puturo 
of India sum up the present position and then add that “ The replies 
received have been considered, and the Government of India now feel 
justified in announcing for general information that, if buyers of 
Indian wheat desire to obtain regular supplies containing hot more 
than 2 per cent, of impurities (that term covering all foreign matter 
other than food-grains) the mass of Indian shipments can be made 
on that basis.” 

By the opponents to reform, it has been upheld that Indian wheat is of Opponents to 
necessity less pure than the wheats of Europe, America and Australia, 
due to the imperfect methods and appliances of the Natives ; that ac- 
cordingly it has to he washed, and may as well contain 2 per cent, impurity 
as one. But if the shippers are prepared to do the cleaning in India, 
a saving in freight would he effected that might go a long way toward 
covering the cost of cleaning and, moreover, Native methods might 
easily be improved. The demand for pure wheat to be made by the Demand for 
buyers in Europe would accordingly seem the natural and only solution 
of the present anomalous state of affairs, if the further position be 
not upheld as the ultimate result of the controversy, namely the 
expansion of the milling interests of India and the export of flour in 
place of grain (see p. 1101). " 

Se6ds found In Wheat; — The seeds obtained during Indian wheat Screenings, 
screenings are gram, polygonum, rape and fwzi — ^the last being a species 
of Asphodelus, which in the Panjibia often ; very prevalent in the wheat- 
fields— especially in the Jhelum districts— and to such an extent as to give 
much trouble to the cultivators. [G/. Howard, Agri, Journ. Ind., 1907, 
i., pt. iv., 403-5 ; ii., ptl ii., 210,^ ; , , 
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« CULTIVATION. 

Range of Seasons and Crop Adaptations.—lhe antiquity of wheat 
cultivation in India can be at once realised by the evident direct adaptations 
of the forms of the crop grown to the varied conditions of soil and climate 
under which produced. As indicative of this wide range of racial adapta- 
tions to climatic and other conditions, the following passage from a paper 
■written by me on The Crops and Clirmtie Conditions of India {Agri. Ledg., 
1895, No.\3, 38) may be here given ; — “As a result of these considerations 
%ve have the startling state of affairs that a journey from one extreme of 
India to the other may reveal the cultivators engaged in every stage of the 
operations connected with certain crops, such as preparing the soil, sowing, 
watering the advanced crop, reaping, threshing and carrying the produce 
to market. Eor example, were the journey made in June from the Panjab 
to South India, the cultivators would in the north be found engaged in the 
early preparation of the land, for the crop to be sown in September to 
December ; in mid journey they would be seen tending the mature haple 
wheat of the Konkan ; and in Mysore and some parts of Madras Presi- 
dency, they would be found sowing wheat — a crop that will be harvested 
in September and thus practically at the very time that the great wheat 
crop of Northern India is being only sown.” In general terms it may be 
said wheat cultivation increases on passing to the north, in other words, on 
leaving the humid atmosphere and inundated soils of the south. Indian 
wheat as a whole might, moreover, be spoken of as comprising a varied 
assortment of -winter wheats, that is to say, the bulb of the Indian crop is 
sown in autumn and reaped in spring {rabi crop), but except on the hills 
it has rarely to pass through a winter of frost, so that from the climatic 
standard the Indian wheats might rather be spoken of as spring wheats. 
Frosts are, however, not unknown, and often do much harm as the grain 
is ripening. But unlike the spring wheats of Europe, the Indian crop may 
in general terms be said to ripen with an increasing, not a decreasing tem- 
perature. That is to say, from January onwards the approach is rapidly 
made to the hot season, and by April and May the hottest temperatures 
of the year are usually recorded. This circumstance, so dissimilar from that 
of most other wheat-producing countries in the world, may have much to 
say to the “ ricey ” character attributed by the trade to the Indian wheats 
as a whole. 

Yield. — The seed is ordinarily sown in October and ripens in three and 
a half to four months — a good average crop would be about 800 lb. to the 
acre. But there may be said to be two subordinate groups, namely dry- 
crop w^heats and irrigated wheats. The increased facilities of canal irriga- 
tion account largely for the recent expansion of the area and production of 
irrigation wheats in the Panjdb. The possibilities of the future in this 
direction cannot by any means be regarded as definitely established. 
Irrigation wheat on land liberally manured may yield from 1,200 to 1,600 
lb. an acre. 

Associated Crops. — To a large extent wheat is in India interchangeable 
with other raU crops, such as linseed or gram, and it is accordingly rotated 
■with these and may be sown alone or mixed with barley or gram or with 
intervening rows of mustard or safflower. The value of a rotation with 
leguminous crops is fully understood by the Indian cultivator and uni- 
versally taken advantage of all over the wheat area. Eecently Howard 
{l.c. ii., pt. ii., 210) has pointed out that in the Eastern Panjab it is 
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■customary to senji {Melilotus parvijIioTd) ^mong cotton, so as 
to raise a rahi forage crop. It is commonly seen also among wheat 
{Fodder, m ill., 

D/seases.— So much has been written on this subject, even in con- Diseases, 
nection with India alone, that many pages would have to be devoted 
to the subject before anything like a satisfactory abstract could be pro- 
duced. Bust is by far the most important or serious. It is known to Sust. 
the Natives as r/erw, gerwar, or jeru. According to the belief of the culti- 
vators, it attacks the crops only when sown on irrigated land or when 
an undue amount of rain falls or heavy clouds prevail, during the early 
growing stages. For some years the late Dr. Arthur Barclay devoted much 
attention to the study of wheat rust and arrived at many surprising con- 
clusions, one of which may be here stated, viz. that while the barberry Different 
bush of the Himalaya bears abundantly aecidial cluster-cups, which he 
supposed to be those of Puceinia gram inis, the rust of the wheatfields 
is 1*. ruMffo-vera {Journ. Bot., 1892, xxx., 46). In Agricultural 
Ledger No. 20, 287-98) will be found an illustrated description of 

the two chief forms of the rust, viz. P. grmninis and P. riibigo-vera, 

■and their various stages of existence. Massee {Textbook PL Diseases, 

1903, 247-9) deals very briefly with black rust and crown rust. A few 
years ago the Colonies of Australia held a series of conferences on rust in Australian 
wheat. As a consequence, voluminous reports of the deliberations of the 
Commissioners "were published from 1890 to 1896. These were ably 
reviewed by Prain (Agri. Ledg., 1897, No. 16). About the same time 
Cunningham and Prain published a Note on Indian Wheat Rust {Bee. 

Bot, Surv. Ind., i., 99-124), in which they point out that perhaps five species 
of attack the wheat of the plains of India. They also describe 

■an seoidial fungus on Launea, which they suggested may possibly be the 
source of the Shibpur wheat rust. Butler (Depi. Agn. Jwd. EwK,, 1903, o^Ssions. 
pt. i., No. 1) carried the subject a step further by throwing doubt on 
the mcidial fungus of the Himalayan barberries being at all connected 
■with wheat rust. He then remarks, “I have found that the common 
.MckUtvm, on the barberry at Mussourie is not allied to the wheat fungus, 
but is a distinct and remarkable species, accompanied by a Prccio-form 
•on the barberry itself, and giving rise to -witch’s brooms on the attacked 
bushes. The barberry may be entirely left out of account in India.” He 
then points out that the P. 'tmbigo-vera. of Indian writers comprehends 
several species, more especially P. glnniarum and P, triticinu. Under 
the former he places the Ferozpur wheat rust and the Mogul Serai 
barley rust of Cunningham and Prain. P. gltimarum appears earlier 
than P. granmiU, and as far as Indian experience goes, is much more 
■destructive to the grain. 

The next paper of importance that appeared in India is that by Butler 
;iind Hayman, to which is appended a note by Moreland {Mem, Deft. 

Agri. Ind., 1906, i.. No. 2, 1-57, tt. i.-v.). This reviews the main facts 
Already mentioned, then pointedly exhibits the issues that remain unsolved 
regarding the propagation of rust from season to season {l.c. 10), and in 
the concluding summary speaks of three distinct rusts met with in India, riuee roi-ms 
viz. P. gramlnis (black rust), (yellow rust), and P. 

trlticina (orange rust). All three ' comjnpnly attack wheat, and the 
first two barley also. In conclusion, it, fnay be said that these authors 
eeem inclined to accept Eriksson^.jthecay of hereditary infection in sei-editj, . , 
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Weeding. Operations are simple. The field sLonld be occasionally weeded in 

November and December. After December, nothing need be done be- 
sides the protection of the crop from stray animals till it is ripe in April. 
Harvest. Aboiit the middle of April is the proper time to begin reaping the wheat 
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harvest.” 

“ The quantity of seed used is half a maund per acre, but a good deal 
depends on weather conditions at the time of sowing, and also on the 
class of soil. The average outturn varies much from tract to tract. Ex- 
tensive crop experiments were carried out for five years during the First 
Revised Settlement, and the results seem to show that in the best plains 
Tahsils, the average produce is 8 to 9 maunds an acre ; in Dasuya 
about 7 maunds; and in the hills only 4 maunds.” Of course the- 
difference is enormous between the outturn of the best land, highly 
manured, 12 to 14 maunds, and that of the poorest sandy soils or badly 
manured land, 6 to 9 maunds. “In the light soils of Eandi the yield 
falls in bad years to 3 or 4 maunds per acre.” 

According to the Agricultural Statistics, the average yield per acre 
in the Panjab for a period of five years ending 1901-2 was 935 lb. irrigated 
and 642 lb. unirrigated land, and in the North-West Frontier, 883 lb. on 
irrigated and 663 lb. on unirrigated. In the Panjab the largest yields were 
obtained in Gurdaspur, Amritsar, Jalandhar, Ferozpur, Delhi, Ludhiana, 
Lahore, Ambala and Mianwali ; and in the North-West Frontier in Dera 
Ismail Khan, in ail of which average yields of over 1,000 lb. (12 1 
maunds) per acre have been recorded on irrigated lands. 

[C7/. Waee, Panjah Wheat (Panjab Govt, publicat.), 1884 ; Dist. Gaz. ; Repta. 
Oper. Dept. Land Bee. and Agri. ; Betti. Bepts. ; Repta. Agri.-Hort. Gardena, 
Lahore', Howard, Weeds in Panjab Wheat Fields, Agri. Journ. Lnd,, 1906, i., 
403-6.] 

United Provinces.— ^The crop is very important in these provinces, 
ordinarily occupying about one-fifth of the net cropped area, an amount 
■which on an average of the five years ending 1904-5, represented 27*9 
per cent, of the total wheat area in British India. According to the 
Agricultural Statistics, the area in Agra in 1904-5 was 5,633,542 acres 
and in Oudh 2,197,224 acres, gmng a total of 7,730,766 acres. The 
outturn for the same year was estimated at 1,897,000 tons. In the Final 
Memorandum on the crop for 1906-7, the area is stated to have been 
in 1905-6, 6,478,900 acres and the yield 2,428,700 tons ; and in 1906-7, 
7,039,100 acres and 2,164,500 tons. In Agra the largest areas are usually 
in the Meerut and Rohilkhand Divisions. In the former, Meerut district 
had 383,916 acres in 1904-5, Saharanpur 366,272 acres, Muzafiarnapur 
276,864 acres, Bulandshahr 258,377 acres, and Aligarh 229,100 acres ; 
in the latter (Rohilkhand Division), Moradahad had 383,565 acres, Budauii 
344,345 acres, Shahjahanpur 276,703 acres, and Bareli 222,895 acres. 
In Oudh — Lucknow Division— Hardoi had 320,938 acres, Sitapur 269,836 
acres, and Kheri 221,264 acres. In Fyzabad Division, Gonda had 277,487 
acres, and Bahraich 247,823 acres. 

No general statement regarding cultivation has been published since 
the Field and Garden Crops appeared, but the annual reports of the Cawn- 
pore Experimental Farm and the bulletins issued by the Agricultural 
Department contain much valuable information, especially regarding 
the experimental manuring of wheat. The crop is entirely a raU one, 
being sown at the end of October or beginning of November, and cut 
in March and April. According to Duthie and Fuller, it is growii on 
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almost every soil, except tlie lightest sands, "but a father heavy loam is Soils, 
considered best. The better class of . -wheat-fields are manured every namire. 
second or third year, and the land is sometimes prepared by herding 
sheep on it. As a rule, wheat is sown only on land that has lain fallow 
during the preceding hMrif {haavm as chaumds or fural), but in highly 
luanured lands near village sites it occasionally follows maize. No par- 
ticular rotation is kno-wn to be pursued, but in tracts where cotton is notation, 
widely grown, wheat is generally said to follow. . In the Meerut district 
an elaborate rotation is practised in which wheat is grown only twice in 
five years. On an average the land is ploughed about eight times before nioughings. 
sowing. The seed rate is said to vary from 100 to 140 lb. per acre. After 
sowing, the field is di-vided into irrigation beds. If the soil is sufficiently 
moist in October to allow of the seeds germinating properly, the necessity . 
for irrigation will depend on the occurrence and extent of the -winter rains. 

Should the soil be too dry for germination, a w^atering {called paleo) is watering, 
given before sovnng. As a rule, three or four w-aterings are said to be 
ample even in the driest localities. As regards outturn, it has been esti- Outturn, 
mated that 15 maunds per acre for wheat grown alone, as also for wheat- 
barley, and 13 maunds for wheat-gram, are the lowest averages which 
could be taken. According to the Acjricultuml Statistics, the average Averages, 
yield for the whole province for the five years ending 1901-2 was 1,250 lb. 

(16 maunds) per acre for irrigated wheat, and 800 lb. (9*76 maunds) per 
acre for unirrigated. The largest average yields during that period were 
obtained in Bulandshahr andBahraich, viz., for irrigated wheat, 1,300 lb. 
per acre, and in Bahraioh and Naini Tal, viz., for unirrigated, 1,050 lb. 
and 1,000 lb. respectively. 

[Of. Wright, Eept. on Wheat Cult, and Trade in U. Prov., 1878 ; Duthie and 
Puller, Field and Garden Crops, 1882, i., 1-8, tt. 1-2 ; Leather, Exper. on Wheat 
and Maize, Dept. Land Bee. and Agri. V. Prov. Bull., 1900, No. 9 ; also Exper. 
on Growth of Wheat (a) with Green Manure (6) in Rot. with Legum. Crops, No. 10 ; 

Moreland, Australian Methods of Test, and Improv. Wheat, in Agri. Ledg., 1901, 

No. 2, 11-31; Nevill, Dist. Gaz. V. Prov., 1903-6; Numerous Bepts. of Exper. 
conducted at Cawnpore Exper. Farm', also Bepts. Govt. Bot. Qard., Sahai'anpur, 
and Hart. Card., Luchnow.} 

Centmi Provinces and fierar.— In these provinces wheat occupies C. Prov. 
about one-eighth of the total cropped area, a figure that represents 11*4 
per cent, of the total wheat area of British India. The actual area in Area. 

1904-5, according to the Agricultural Statistics, was 3,070,421 acres in the 
Central Provinces, 427,236 acres in Berar, and estimated yields '751,900 Tieia. 
tons and 80,000 tons. The Final Memorandum on the crop for 1906-7 
states the combined area and yield to have been in 1905-6, 3,443,800 
acres and 834,400 tons ; and in 1906-7, 3,689,800 acres and 904,700 
tons. According to the figures for 1904-5, the districts -with largest niGtricie. 
areas expressed in acres in the Central Pro-vinces were Hoshangabad, 

424,588 ; Jabbalpur, 362,364 ; Saugor, 332,788 ; Seoni, 261,674 ; Nag- 
pur, 214,258 ; Chhindwara, 197,767 ; Damoh, 191,511, etc. In Berar 
— Buldana, 145,582 ; Basim, 98,862 ; Amraoti, 67,429, etc. 

The system of cultivation is practically the same as that pursued aiauureand 
in the heavy black soils of Bombay (see below). Unlike the United Pro- ^^e^faryl 
-vinces and PanjAb, manure and irrigation are here unimportant. For 
ordinary wheat cultivation, preparatory Operations commence in April Seasons, 
or May and the field is ready for sowing By October. The seed rate 
varies from 80 to 120 lb. per acre. The Crop is left entirely to itself till 
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harvest in the beguMng of March. A different system is pursued in a 
tract of country which includes a considerable portion of the Jabbalpur 
and a small portion of the Narsinghpur and Seoni districts. The fields 
are surrounded with banlcs, and rainwater is allowed to accumulate in 
them. The water is let off at the beginning of October, and the seed is 
then drilled in without any preliminary preparations. The average 

Outturn. outturn for the province for the five years ending 1896-7, according to 
the Agricultural Statistics, is estimated to have been 925 lb. per acre for 
irrigated wheat, 570 lb. for unirrigated. Eeturns for irrigated wheat are 
given only for Betui, Ohhindwara, Nagpur and Nimar. 

Berar. The method of cultivation pursued in Berar differs but little from 

Seasons. that in the Central Provinces. It is sown in October and reaped in 

. February, and is cultivated in rotation with other crops. The Agricultural 
Statistics give an average yield, for a period of five years ending 1901-2, 


Bajputana 


of 687 lb. per acre. 

[Of. Land Eev. Settl. Septs. ; Nagpur Exper. Farm Septs . ; Puller, Note 
on Outturn of Land under Principal Crops in C. Prov., 1894, 4—10; Russell, 
Diet. Oaz„ 1906, A, 87-90, 101-2, 105-7 ; Clouston, Man. Exper. with Wheat 
at Nagpur Exper. Farm, in Agri. Journ. Ind., July 1006, L, pt. iii,, 205.] 

Rajputaaa and Central India. — The returns published annually iii 


and Central the volume of Agricultural Statistics would appear to give actual areas for 
India. which definite surveys have been made. The figures, on the other hand, 
published by the Conunercial Intelligence Department would appear to 
be forecasts and estimates. According to the former, the area in 1904-5 
Districts. in Central India and Eajputana (viz. Gwalior, Jaipur, Bikanir, Marw^ar, 
Tonk, Alwar, Kisheiigarh, Bharatpur, Jhalawar and Kotah) came to 
1,277,872 acres, with Ajmir-Merwara adding 17,167 acres. According to 
the latter (the Commercial intelligence Department), particulars of other 
Asea, States are afforded, and thus manifest larger areas, viz.— 2,171,019 acres 

in Central India and 1,023,773. acres in Eajputana, with yields of 
472,658 tons and 188,981 tons respectively. Accordingly, if we accept 
the areas given in the estimates for Central India and Eajputana as 
approximately correct and add to them the area for Ajmir-Merwara from 
the Agricultural Statistics, we would obtain a total of 3,211,959 acre.s 
under wheat in 1904-5. The Final Memorandum on the crop for 1906-7 
states the area to have been in 1906-6, 1,852,100 acres with a yield of 
420,600 tons in Central India ; 604,000 acres and 145,000 tons in Eaj- 
putana ; and in 1906-7, 2,895,000 acres and 639,800 tons in Central 
Districts. India ; and 810,000 acres and 216,000 tons in Eajputana. In Central 
India the most important districts are Gwalior, Bhopal, Indore, Bandel- 
khand, Bhagalkhand and Bhopawar ; and in Eajputana — Kotah, Jaipur, 
Tonk and Bharatpur. 

Soils. There is little information regarding cultivation available beyoml 

the facts given above. The climate and soil closely approximate to the 
Panjab on the one hand and to the Central Provinces on the other, and tht^ 
wheats are accordingly similar. In Ajmir-Merwara the best land is said 
to be selected for wheat, generally near a tank or well. To obtain a full 
Rotation. Crop, the land is fallowed during the rainy season (June to September), 
and is ploughed two or three times. Sowing begins about the end of 
October and lasts till the end of November, the crop being reaped in 
April. The quantity , of seed sown is said to be about 2 bushels per acre, 
and the outturn, if the crop be manured and irrigated, is about 34 bushels. 
Bombay and Sind . — The area in the British districts of Bombay and 
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Sind represents about one-eleventh of the total ne^ cropped area of the 
Presidency, or about 7*2 per cent. (Bombay), and l4 per cent. (Sind) of 
■the total wheat area in India. The areas in 1904;-5, according to the. 
Agricultural Statistics, were 1,749,182 acres in Bomba}’-, 491,413 acres 
in Sind. The Final Memorandum for the same year, issued by the 
Department of Land Kecords and Agriculture, estimates the area in the 
British districts of Bombay at 1,611,197 acres, and in Sind at 479,629 
acres, while in the Native States the area is stated to have been 535,444 
acres, giving a total (including Native States) of 2,626,270 acres. The 
total yield is estimated at 469,134 tons. The Final Memorandum for Tieid. 
1906-7 states the area and yield to have been in 1906-6, 1,975,353 acres 
and 471,357 tons ; and in 1906-7, 2,219,763 acres and 504,827 tons. The 
largest areas, expressed in acres, in the British districts of Bombay in Distnots. 
1904-5, were Khandesh, 393,815; Nasik, 271,091; Ahmadnagar, 243,630; 

Dharwar, 243,262; Bijapur, 144,328; and Ahmadabad, 100,708, In 
Bind, Thar and Parkar, 122,165 ; Sukkur, 118,421 ; and Larkhana, 114,930. 

In the Native States, Kathiawar, with an acreage of 241,932, is the 
largest area. 

Lisboa {Bomb. Grass., 1896, 130-1) makes some interesting remarks wiieatEsnofc a 
regarding the wheat area in Bombay. He states that the wheats grown demand, 
are not largely in demand in England, and further that there is little 
prospect of the area being materially increased. He argues, accordingly, 
that the growth of wheat is not so greatly influenced by the prices 
ruling in Europe as some suppose. Being a late-sown crop (October) 
its area rather depends on the amount of suitable land available after cependeatou 
■cotton and the early cereals have been pro-vided for. Moreover, as there Cotton. 

^re not extensive areas of land now uncultivated that are fit for wheat, he 
holds that the extension of railways in the Presidency and the brisk export 
demand will not have such an effect in encouraging the growth as some 
writers allege. Nevertheless, since 1896 the wheat area of the British 
districts of Bombay has, if anything, steadily improved. 

The methods of cultivation pursued in the Presidency have been 
fully discussed by Mollison {Textbook Ind. Agri., 1901, iii., 25-8). '' It is 

extensively growui as a dry crop on deep, black, moisture holding soil. Dry crop. 
The finest dry crop lands of the Presidency are along the Tapti in. 

Khandesh, in the plains of Kopergaon and along the Grodavery in Ah- 
mednagar.” As an irrigated crop it does best on lighter soil “ Medium 
black soil, so common in the Deccan, is very suitable.” The dry crop slack Soiia. 
is either grown alone or with subordinate rows of safflower. In Panch 
Mahals, wheat and gram are grown together. Irrigated wheat is usually 
unmixed. The dry crop “ is grown continuously in some parts of Ahmed- 
nagar, Ahmedabad and Nasik. In the cotton districts of Khandesh, 

Dbarwar, Broach, etc., it is rotated with cotton and judr. In the deep Rotatioa, 
black soil w-hich borders the T^pti in Kh:^ndesh, it is rotated with linseed 
and gram. In the Panch Mahdls on laud brought under tillage during 
recent years it follows a kharif crop of maize, the land being double cropped 
annually.” 

In the case of dry-crop wheat, preparatory tillage begins usually before seasons. 

■the rains, and the soil is worked into a friable condition so that it maj'' 
xeacUly absorb the monsoon rain which falls in June, July and August. 

It is not often manured, but if manure be given, it should be applied Mantu-e. 
in August or September and mixed with the soil by a light ploughiilg. 
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It sliould be sown % October, and tbe seed for dry-crop wheat is always 
drilled. The rate varies from 40 to 56 lb. per acre. Irrigated wheat, on 
the other hand, “ is sometimes broadcasted, sometimes drilled and oc- 
casionally sown by hand in the furrows behind the plough.” The seed 
rate is higher than for dry wheat ; “ 70 to 80 lb. per acre are ordinarily 
sown, and in the case of spelt wheat in husk, 100 lb.” After sowing, the 
crop requires little attention beyond regular irrigation. 

“ The outturn of grain varies much with the season. A well-managed 
irrigated crop produces about 2,000 lb.” (24*4 maunds) “ grain and over 
a ton of straw, whilst a good dry crop will not often exceed 1,000 lb. of 
grain and about the same weight of straw. 600 to 650 lb. grain per acre 
probably represent a full average crop in an ordinary year from deep,, 
black soil, cultivated in the ordinary manner,” 

The cost of cultivating dry wheat in Khandesh, Mollison estimates at 
Es. 12-7a. per acre. 

Sind may be said to be intermediate between Bombay and the Panjab 
as regards wheat cultivation. In parts of the country, the methods of 
cultivation, the natm*e of the soil and the character of the wheats are 
similar to those in the Panjab, but in other parts an approximation to 
the wheats of Northern Bombay is seen. The Sind wheats are generally 
said to he superior to those of Bombay, and possess a larger proportion 
of soft white forms. Most of the Sind wheats are, as in the Panjab,. 
repeatedly watered or flooded during their growth. A dry crop is, how- 
ever, raised on lands that are inundated during the rains. For a period 
of five years, ending 1901-2, the average outturn in Sind, according tO' 
the Agricultural Statistics, was 1,066 lb. per acre. 

lOf. Monteith, Wheat Cult, in Bombay Pres., Qovt. Puhlicat. Rev. Dept., 1883,. 
No. 505 ; Lisboa, Z.c. 128-34 ; Rept. Director Rot. Surv. Ind., 1902, 8 ,• Crop- 
Dxper., Bomb, Pres, i Repts. Dept. Land Rec. arid Agri . ; Exper. Farm Repta,, 
Poona, Manjri, etc.] 

Bengal. — The area in 1904-5 (including Eastern Bengal), according to 
the Agricultural Statistics, was 1,455,500 acres, which gave a yield of 444,100 
tons. This represents only about 2 per cent, of the net cropped area 
of the province. The Final Memorandum on the crop for 1906-7 states 
the area and yield in Bengal (excluding Eastern Bengal) to have been 
in 1905-6, 1,248,300 acres and 396,600 tons ; and in 1906-7, 1,402,600 
acres and 388,700 tons. The districts of the Patna .Division ordinarily 
contain about one-half of the total area, amounting, in 1904-5 to 746,300 
acres, and those of Bhagalpur about one-third, or 422,100 acres in 1904-5. 
The areas in the other divisions were : — The Presidency, 120,900 acres ; 
Eajshahi, 113,600 acres; Chota Nagpur, 36,000 acres; Bard wan, 14,000- 
acres, etc. According to the Agricultural Statistics, the average yield 
has been fixed provisionally at 12 maunds or 984 lb. per acre for the 
Bihar districts, 10| maunds or 861 lb. per acre for the Bengal districts, 
and 451 lb. per acre for the districts of Chota Nagpur. 

Mukerji states that a “ clay-loam, easy of irrigation, situated in a 
dry locality, is the best soil to choose for wheat” ; and again, “The 
best crops of wheat are grown on land mainly brought under canal irri- 
gation.” The land should be prepared for somng as soon as possible 
after the rains are over. Sowing should be made when cold weather has 
been established, say, in November. In rocky and laterite soils, sowing 
should he done earlier, about the 20th or 25th October/br even earlier still 
if the rains cease in October,' About 100 lb. of seed are used per acre, but 
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Mnkerji thinks that is too much and that 50 lb. skould suffice. After 
sowing, the field should be laid out in irrigation beds, and one or two 
floodings given. One hand- weeding should be done within ten days 
after the first watering, and two hoeings may be subsequently given. The 
crop is harvested when the grain is quite ripe. Mukerji estimates the Harvest, 
cost of cultivation at Rs. 26 per acre and the value of a crop con- Cost, 
sisting of 12 maunds grain and 16 maunds straw at Es. 37-8, giving a 
profit per acre of about Es. 11. 

[(7/. Grierson, Bihar Peasant Life, 1885, 213-4; Ovli. and Trade of Wheat 
in India, Beng., 1886; Basu, Agri. Lohardaga, 1890, pt. 2, 30-2; Mukerji, 

Handbook Ind. Agri., 1901, 237-45; Admin. Rept. Beng., 1901-2, 14-5 ; Boy, 

Crops of Beng., 1906, 31-42; O’Malley, Beng. Hist. Gaz., 1906, i., 49, 54 ; ii., 

80-1; iii., 109; Repts. Dept. Land Ree. and Agri. Beng. ; Dumraon and Sibpur 
Expcr. Farm Repts. \ 

Eastern Bengal and Assam. — Wheat is a very unimportant crop in Eastern 
Assam. The area returned for 1904-5 was 10,012 acres, practically the Bengal 
whole being in Goalpara. The Final Memorandum on the crop for 1906-7 Assam. 
states the area and yield in the new province of Eastern Bengal and Assam yieii 
to have been in 1905-6, 159,800 acres and 50,000 tons ; and in 1906-7, 

168,700 acres and 44,000 tons. Cultivation in Assam as yet is almost 
entirely of an experimental nature. An account {Rept. Dept. Land Bee. 
and Agri., 1904, 20-1) of some of the experiments made in 1903-4 in 
Manipur and certain localities in Cachar and the Assam Valley is given. 

“In Manipur,” it is stated, “one of the four experiments made gave Manipur 
a very successful result, the yield being no less than 2,140 lb. of grain 
to the acre,” but in the other localities they generally proved a failure. 

Summarising the experiments, it is said that “wheat will undoubtedly Promises wdi. 
thrive and give a good yield in Manipur ; it promises well in the Naga 
hills, but the people need to be educated to appreciate and tend the un- 
accustomed crop. The same remark applies to Nowgong and Kamrup, 
and there is a fair prospect of success with wheat in these two districts.” 

The area in Eastern Bengal does not usually much exceed 160,000 
acres. Talcing Eastern Bengal and Assam together, they may be said 
normally to possess a wheat area equivalent to 1 per cent, of the total 
wheat area of British India. 

Madras and Mysore. — ^Wheat is unimportant in the Madras Presi- Madras 
dency, and occupied only 15,276 acres in 1905-6. In Mysore the 
corresponding area was 1,178 acres, and according to the Final Memo- 
randum there were in 1906-7, 4,600 acres. The largest tracts are in Karnul, Districts. 
Bellary, Edstna, Guntur, Cuddapah, the Nilgiris, Anantapur and Madura. 

In Mysore, Ohitaldrug and Shimoga are the most important districts. A 
brief statement of Mysore is given in the local Gazetteer (1897, i., 129-30) 
by B. L. Eice, compiled largely from Buchanan-Hamilton. Two kinds avo Kinds, 
are said to be cultivated, jave godhi {affirmed to be T. monococenm) 
and hotte godhi {T. Spelta). Eice tells us that in Kolar jave godhi 
(whatever species it may be botanically) is sown broadcast in May- 
June, after frequent ploughing, and the crop ripens in three months. In Seasons, 
the black clay of Madgiri, jave godhi is also the, most common crop. In 
Sira, when there is a scarcity of water, both joroe and hotte are sown on rice- 
lands. A small quantity of jave godhi is raised near Periyapatna on fields 
of a very rich soil, from which alternate crops of kadale {Cicer arietinum) Botation, 
and of wheat are taken. Near Narsipuc hrUe godhi is grown, and there are 
two seasons for its cultivation, knowm as hain and ifcar. When the rains 
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set in early, the hnr season is preferred, because the wheat is more 
Yield. productive and it may be followed by cotton. When the rains are 

late, the Jcain wheat, is taken after The cultivation is the 

same as for the kar crop, only the season is different. In the liain crop 
the produce is said to be only about one-half of the kar crop {Mysore 
Gaz., I.C.), 

Burma. Bi/rma.— -The area in 1905-6 was 35,178 acres, all in Upper Burma. 

Districts. The most important district is Sagaing, which had 21,361 acres in the year 
in question, while smaller areas are found in Kyaukse, Minbu, Mandalay 
and Lower Ghindwin. The subject of wheat cultivation in the Southern 
Shan States. Shan States and in Burma is fully discussed by a writer in Capital (Sept. 20, 
1906, 587-8 ; Oct. 18, 749-50), who affords much useful and practical in- 
formation which deserves careful consideration. He there states that 
" experimental cultivation with the object of ascertaining whether wheat 
could be grown as a staple crop was begun as early as 1888-9, and the 
results tend to show that this crop can be successfully grown in the Upper 
Ghindwin district, the Pyinmana Sub-division of the Yamethin district, 
in Magwe, Maymyo and in the Chin hills. Wheat also succeeded on the 
river silts in the Toungoo district in Lower Burma, but the outturn was in 
every case poor.” 

I^tonshaa The efforts made by A. H. Hildebrand to establish wheat cultiva- 
tion in the Southern Shan States have been repeatedly told in official 
publications {Repts. Dept. Land Rec. and Agri. Burma). 

Outturn. The Agricultural Statistics give the average outturn of wheat in Burma, 

for a period of five years ending 1901-2, as 635 lb. for the province as a 
whole. Separate returns are shown for Mandalay, Sagaing, Minbu and 
Kyaukse, and these range from 320 lb. in Mandalay to 800 lb. in Minbm 
It has sometimes been affirmed that Burma was to India a great granary. 
It certainly produces an immense amount of rice, which is mainly ex- 
ported but of course is available should India require it. That it could 
similarly afford a large supply of wheat may very possibly be found to turn 
more largely on the deficiency of labour supply than on defective climate 
and soil. 

Milling, MANUFACTURES. — For the minor uses of wheat straw see p. 116. 

Very little can be recorded regarding the indigenous industries of milling 
Baking. wheat and producing flour. Loaf -bread (p. 1109) is now produced in 

the larger villages and towns, and in some few localities (such as around 
Delhi) the baking of biscuits, specially designed to meet the growing de- 
mand for imported goods of that nature, seems to be fairly successful and 
to give promise of a great future. In other parts of India, as for example 
Macaroni. the towns of Gujarat, the manufacture of macaroni is well understood 
and fairly largely practised. The use of flour in the production of certain 
sweetmeats has originated a demand for the commodity. In the Panjab, 
as already mentioned, wheat becomes the staple food and is consumed in 
the form of large cakes cooked over the open fire. All over India, there- 
fore, the chakkiwala or grinder may be met with plying his craft, either by 
employing women to work the ordinary hand-mill (chakki) or, where a fail 
in the water-level can be obtained (as for example on the hills), by using 
the water-driven flour mill. But in addition to such indigenous methods, 
within the past twenty years or so flour mills after the most improved 
European fashion have been established and very superior flour may now 
be procured everywhere, and of such quality as to have checked the imports 
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of the foreign article. In a further paragraph, particulars will be found 
of the imports and exports of flour, but it may be added that the 
growth of the Indian flour traffic is one of the most encouraging piour Trade, 
indications of the birth of industrial enterprise. So far, the exports 
of Indian flour have gone to Indian Ocean ports, but the day is per- 
haps not far distant when the problem of the exports of clean versus 
adulterated wheat may be solved, as already stated, by the export of 
flour (see p. 1089). 

Flour yw/i/s.— According to the Financial and Commercial Statistics Mour 
(1906, 399) there were 42 mills, employing 3,016 persons in 1904, but the Mills, 
statement is said to be defective. These were distributed thus — The 
Panjab 21, with 1,281 employees ; Bengal 9, with 755 employees ; Bombay 
4, with 562 employees ; United Provinces 4 with 273 employees ; Madras 
2, with 58 employees ; Sind and the Central Provinces, 1 each, with 52 
and 35 employees respectively. 

INDIAN TRADE IN WHEAT AND FLOUR, 

For many years it was an accepted belief that Indian wheat appeared Trade, 
on the markets of Europe chiefly in order to supplement deficiencies. In 
1899, the author of The Wheat Problem (Sir William Crookes) practically 
excluded India from consideration in his study of the world’s supply, on India 
the' ground of the insignificance of the surplus available for export. In rixciudea. 
a most emphatic manner that vieAv has been disproved by recent returns. 

In 1904, for example, India actually headed the list of countries that con- India Heading 
tribute towards England’s demands — a circumstance that at once placed 
it in an altogether new position, notwithstanding that the very next year 
it fell far short of its record. But what it did one year may be repeated 
and even exceeded. The explanation of this new state of affairs may 
be learned from a study of the causes that have brought about India’s Extended 
extended wheat production. Nearly 75 per cent, of the wheat grown 
is raised in the Panjdb and the United Provinces. And in these pro- 
vinces vast tracts of fertile land have been brought under cultivation, 
through the improved and increased canal and well irrigation accom- increased 
plished by the Indian Government. Indeed fully half the wheat area Ganais. 
of the provinces named is ordinarily under irrigation wheat. Howard 
(Note Prod, of Wheat, in Agri. Journ. Ind., 1906, i., pt. iv., 399-401) 
regards the irrigation wheat as securing the internal consumption and as 
thus releasing a large proportion of the dry crop for export. The ex- E3i>an^onof 
pension of the irrigation wheat area is, therefore, a matter of superlative mlat™ 
importance to the British Empire, in addition to being of vital interest to vital to India. 
India itself. 

Prices of Wheat in India. — These are expressed by the number of Prices, 
seers (= 2 lb.) procurable for Hs. 1 (= Is. 4dl.). A higher figure, therefore, 
denotes cheap wheat (more being obtainable), and a low figure dear wheat. 

It is perhaps only necessary to serhsct three centres, Calcutta, Bombay oaicutte. 
and Delhi, to exemplify the fluctuations in price. During the twenty years 
ending 1905, the cheapest wheat in Galentta was in 1887, wrhen 14 T7 seers 
(28 '34 lb.) w^'ere obtained for the rupee. So again the dearest wheat was 
in 1897, when only 8*05 seers were given. The quantities procurable for 
the past four years were 1902, 10-(58 seers ;- 1903, 12*1 seers ; 1904, 11*42 
seers ,* and 1905, 10*67 seers. In;)$ombayj the, record year for cheapness Bombay, 
during the twenty years wasinlSQ^ whemwheat sold at 11*84 seers to the 
rupee, and the dearest year 1900, 0*06 seers, while for the following years 
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it sold at— 1902, '&37 seers.; 1903, 8*12 seers ; 1904, 8*33 seers ; and 
1905, 8-33 seers. Wheat in Bombay during the term of years mentioned 
has manifested much more violent fluctuations than in Calcutta. Thus 
in 1895 it sold at 13-18 seers, and in 1897 at 6-66 seers. In Delhi, wheat 
is naturally very much cheaper than in either Calcutta or Bombay ; and 
its record years were, for cheapness 1885, 22-5 seers, and for dearness 
1897, 9-91 seers to the rupee, while during the last four years ending 
1905 the prices were — 1902, 15‘14 seers; 1903, 15'26 seers; 1904, 15*0 
seers; and 1906, 12-95 seers. The price in Delhi is representative of 
all to-wns within the wheat-producing areas, such as Lahore, Lucknow, 
Cawnpore, Raipur, Patna, etc. A careful scrutiny of _the_ returns of 
the wheat productibn and trade for India gives no sort of justification for 
the opinion that the exports to foreign countries are raising the price of 
wheat to the people of India, while on the contrary the annually increasing 
surplus has even now assumed the position of a valuable safeguard against 
famine. 

PJ^ODUCT/ON AND EXPORT TRADE OF The wheat 

exports of one year are very nearly entirely drawn from the area of pro- 
duction of the year previous. Similarly it is often the case that the area 
of production in the British provinces is spoken of as that from which 
the foreign exports are drawn, thus neglecting the Native States, which 
undoubtedly contribute considerably to the amounts shown as exported. 
A mean average yield per acre for all India would be a perfectly misleading 
figure, since the range between irrigated manured land and dry land without 
manure (without taking into consideration the difference in yield between 
pure and mixed crops) would be perhaps three of the former to one of the 
latter. But accepting the official returns as they stand, we obtain an 
average for the ten years ending 1905-6 of 24,299,149 acres, with a yield 
of 7,170,551 tons (or 143,411,020 cwt.) of grain, while the actual figures 
for 1905-6 were 26,226,200 acres and a yield of 8,560,340 tons (or 
171,200,000 cwt.). The decennial average is perhaps the safer figure to 
employ in all comparisons, since it is considerably below the actuals for 
the past few years and errs on the side of under- rather than over-stating 
production. It would, however, serve no useful purpose to strike averages 
for the exports from India, since these are open to none of the errors 
mentioned. The following abstract table exhibits the exports from India 
for the years 1902-7, and contrasts these with the chief items of wheat 
imports into Great Britain : — 


Exports from India to Foreign Countries, 


— 

1902-3. 

1903-4. 

, 1904-5. 

1 1905-6. 

1906-7. 

Total from India 

Cwt. 

10,292,160 

Cwt. 

26,911,312 

1 Cwt. I 

43,000,502 

Cwt. 

18,750,467 

Owt. 

16,028,914 

Share consigned 
to Great 

Britain 

8,683,228 

21,231,863 

28,928,757 

1 

' 14,183,363 

14,610,524 

Shares in , total 
Exports taken by 
Sind (Karachi) 
Bombay 

Bengal •: 

8,848,234 

390,748 

1,052,978 

17,386,110 

3,690,762 

4,832,819 

■ , 1 

i 28,380,715 ' 
' 6,965,438 

1 8,646,680 

■ 

12,966,926 

3,456,263 

2,297,499 

15,434,060 

459,537 

129,990 
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■■■ 

1902-3. 

1903-4. 

1904-5. 

1905-6. 

1906-7. 

Total Foreign. 

Cwt: 

Cwt. 

Cwt. 

Cwt. 

Cwt. 

Imports taken by 


■ 




■Great Britain . . 

81,002,227 

88,131,030 

97,782,500 

97,622,752 

92,967,200 

Chief contributing countries 

of supply to 

Great Britain other than 

India: — 

Russia 

6,540,457 

17,176,300 

23,539,500 

24,703,200 

15,017,500 

Germany 

239,910 

310,176 

251,000 

300,000 

71,800 

Roumania 

2,362,453 

3,140,727 

1,491,800 

2,082,200 

3,780,900 

United States 

43,312,561 

24,197,895 

7,051,600 

6,634,700 

22,490,900 

Argentine . . 

4,315,165 

14,120,454 

21,440,400 

23,236,400 

19,176,500 

Australia 

4,174,753 

26 

10,272,600 

10,064,700 

7,786,100 

New Zealand 

156,626 

204 

358,100 

339,900 

79,400 

Canada 

9,527,475 

10,802,127 

6,195,300 

6,522,030 

11,309,700 


The table exhibits many instructive features, some of which may 
be here dealt with. For example, of the exports from India by far the 
most important purchasing country is the United Kingdom. The next 
important countries are — Belgium, France and Egypt. In 1905-6 these 
three together took 3,039,881 cwt., or little more than one-fifth of the 
supply consigned to the United Kingdom alone. And what is perhaps even 
more significant, the demands of all countries (other than Great Britain) 
have practically remained stationary for some years past, while the supply 
to the United Kingdom has gone forward in a most significant manner. 
So also the figures of shares taken by the ports of shipment from India 
•exhibit a remarkable parallelism with recent extensions in irrigation and 
facilities in transport. The port of Karachi taps the Panjab, Bajputana 
and to some extent also Central India and the United Provinces. The 
expansion of the Karachi traffic has been phenomenal, and the extension 
■of railway communication toward Calcutta must to some extent account 
for the progress made by that port. 

Beverting to the decennial standard, it may now be shown what pro- 
portion the exports bear to production. The average production of the 
ten years ending 1905-6 has been shown as 143,411,020 cwt. The exports 
from India in 1905-6 came to 18,750,467 cwt. (valued at Bs. 8,53,43,996), 
or 13 per cent, on the average standard ; but if the figure of actual pro- 
duction for the year named be accepted, viz. 171,206,800 cwt., the exports 
would represent only 10'9 per cent, of the supply. The year 1903-4, as 
also 1904-5, was notable in the wheat trade. India exported in the former 
25,911,312 cwt. (valued at Es. 11,08,89,546), which expressed to the 
•decennial standard would be 18 per cent., and to the actual crop of 1903-4 
13-4 per cent. In 1904-5 the exports were 43,000,602 cwt. (valued at 
Bs. 17,90,60,692 or £11,937,379), or 30 per cent, on the decennial standard 
•and 28-2 per cent, to the recorded actual production. 

An examination of the table given reveals the further fact that in 1904-5 
India headed the list of countries concerned in the supply of wheat to 
Great Britain. In that year it furnished the United Kingdom ^vith wheat 
valued at close on 8 million pounds sterling. India’s contribution was 
then close on 29 million cwt., while Kussia suppfied 23|, the Argentine 
21 ^, Australia 10, the United States^Tj .and Canada 6 million cwt. 

PRODUCTION AND TRADE IN PEOUR.—^The proportion of flour 
■exported from India gives, of course,mo; evidence of the magnitude of the 
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total production. There would, seem little doubt, moreover, that by far 
the major portion of the flour annually, produced in India is turned out by 
the indigenous hand- and water-power mills and thus escapes registration 
of any sort. No more particulars can, therefore, he afforded of the con- 
sumption of flour than are implied by the annual production of wheat 
and the balance of that cereal that remains in the countr}^ over and 
above the foreign exports. 

Exports of Flour. — There is, however, a considerable trade ki export- 
ing wheat flour, and this has manifested recently a noteworthy expansion, 
although the traffic of last year showed a decline from the returns of the- 
vears immediately previous. In 1900-1 the exports were 497,346 cwt., 
valued at Rs. 35,83,176 ; 1901-2, 529,328 cwt., valued at Rs. 37,12,876 
1902-3, 718,077 cwt., valued at Rs. 46,54,631 ; 1903-4, 810,422 cwt,,. 
valued at Rs. 52,98,843 ; 1904-5, 1,031,495 cwt., valued at Rs. 69,21,610 ; 
1905-6, 899,056 cwt., valued at Rs. 63,83,264 ; and 1906-7, 818,462 cwt., 
valued at Rs. 58,57,116. The great bulk of these exports goes from Bombay, 
viz. 661,368 cwt. in 1906-7, the balance being divided between Bengal and 
Sind, while the chief markets are Arabia, Aden, Ceylon, Mauritius, British 
East Africa, the Straits Settlements and Egypt. A considerable export 
trade in wheat flour to the United Kingdom appeared for the first time in 
1904-5, amounting to 52,623 cwt., but contracted to 1,800 cwt. in 1906-7, 

Imports of Wheat and Flour. — ^A certain amount of foreign Wheat 
is imported into India, and according to Noel-Paton {Rev. Trade Ind., 
1906, 31), “in times of shortage it is taken in considerable quantities, 
even by ports from which grain is commonly shipped.” The quantities 
have-heen ; — 1902-3, 783 cwt., valued at Rs, 4,757 ; 1903-4, 18,852 cwt.,, 
valued at Rs. 97,764 ; 1904-5, 129 cwt., valued at Rs, 432 ; 1905-6,. 
454,614 cwt., valued at Rs. 22,53,648 ; and 1906-7, 209,696 cwt., valued 
at Rs. 11,38,976. Of the total for 1905-6, Australia supplied 395,696 
cwt. and Turkey-in- Asia 58,798 cwt. Noel-Paton points out that “ this 
total was exceeded only in 1896-7 and in 1900-1, when 601,356 cwt., 
and 559,351 cwt. respectively were imported ; but in each of the famine 
years, 1877-8 and 1878-9, the imports exceeded 400,000 cwt.” Small 
quantities of wheat flour, subject to duty, are also imported, and have 
averaged for the years 1902-7, 18,500 cwt. 

Internal Traffic. — Rail and Riverbome Traffic. — -The total transactions by 
these routes on the average for the years 1902-7 were 31,874,712 cwt. 
wheat and 1,699,091 cwt. flour. In 1906-7 the figures were 28,556,137 
cwt. wheat and 2,350,388 cwt. flour. Of wheat, the Panjab exported 
that year 20,637,369 cwt,, viz. to Karachi, 14,959,915 cwt. ; to Rajpu- 
tana and Central India, 1,594,477 cwt.; to Calcutta, 1,217,100 cwt. ; to 
the United Provinces, 1,119,578 cwt. ; and to Bombay, 1,025,751 cwt. 
It will thus he seen that the hulk of the railhorne traffic is from the Pan jab 
to Karachi. But Karachi obtains wheat also from Sind province and fromi 
the United Provinces, the grand total of its supplies having been in the year 
under notice 17,018,238 cwt., an amount which it will be seen would have 
sufficed to meet the foreign eaqports of 15,434,060 cwt. Of course it is not 
always safe to assume that the actual amounts shown in the internal 
traffic appear again in the foreign transactions, hut the average of several 
years would overcome the overlappings that take place. It is sufficient, 
therefore, to show that the wheat , e3^orted from Karachi to foreign 
countries is drawn mainly from the Panjdb. 
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After the Panjab oome the United Provinces ; Ji.n 1906-7 these con- u. Pror, 
signed by rail 2,982,862 cwt., of which Ca,lctitta took 1 ,812,924: c^vt. Next 
come the provinces of Sind and Baluchistan, which exported during the 
year iii question 2,085,224 cwt., almost entirely to Karachi, lastly, the 
Central Provinces and Berar supplied 1,683,046 cwt;, of which Bombay 
took 494,405 cwt., Calcutta 299,686 cwt., while the United Provinces drew 
418,108 cwt., and Rajputana 267,333 cwt. The total receipts by rail at 
Calcutta came to 3,407,430 cwt., at Bombay 1,749,615 cwt., quantities that 
allow for a large local consumption and still leave a balance sufficient to 
meet their foreign exports. The local consumption of Calcutta and Bombay, 
unlike that of Karachi, is more important than the foreign exports. 

The railborne traffic in flour is from Calcutta 769,586 cwt., to Bengal 
province and Assam ; from the Panjab 802,423 cwt., to the United 
Provinces, Bengal and Calcutta ; from the United Provinces 314,101 cwt., 
to Bengal and Calcutta ; and lastly, from Bomba}?- (port) 292,154 cwt., to 
Bombay Presidency, Mysore and the Nizam’s Territory. 

Coastwise Traffic. — The traffic by this route is not as a rule very extensive, coastwise. 

Eor the period 1901-6 it averaged 1,321,912 cwt. wheat, valued at 
Rs. 64,75,711, and 462,681 cwt. flour, valued at Rs. 32,28,418. The 
exports are mainly from Sind to Bombay, Kach and Kathiawar ; from 
Bombay to Kathiawar and Madras ; from Bengal to Madras ; and from 
Burma to Bombay and Madras. The corresponding traffic in flour is 
largely to Burma, and from Bombay to Madras and Burma, [Cf. Twenty; 

'Years' "Wheat Imports, in Journ. Board Agri., 1904, xi., 534-42.] 


V 

VATERIA INDICA, Linn, ; FI. Br. Ind., i,, 313 ; Gamble, Man. d.B.P.. 
Ind. Timbs., 1902, 85-6 ; Talbot, List Trees, etc., 1902, 36 ; Cooke, FI, vL, pt.*iv.. 
Pres. Bomb., 1903, i., 86-7 ; Brandis, Ind. Trees, 1906, 72-3 ; Diptero- 222-5. 
CARPEiE. The White Dammar of South India, Piney Varnish, Indian 
Copal or Malabar Tallow, safM ddmar, hahruba, sandras, rdl, vellai-’kunri- • 

"kam, 'paini'pishin, ’kungiliyam, piney maram, gugli, dupa maram, dkupada, 
payani, etc. A large evergreen of the forests at the foot of the Western 
Ghats from Kanara to Travancore, ascending to 4,000 feet, often planted 
as an avenue tree. 

This tree yields a true Besin of considerable value known as White Dammar Eesin. 
or Piney. It is said to occur in throe forms — compact piney, cellular piney 
and dark-coloured piney resin. The names sirfficiently indicate their respec- 
tive characters, which are said to be due to the mode of collection and the 
age of the tree. The resin is obtained in the usual way by incising the trunk. 

It is only slightly soluble in alcohol, but dissolves at once in turpentine and 
drying oils, and, like copal, is chiefly used for making Varnishes. It has been Vamish. 
recommended for use in pharmacy in place of the officinal pine resin. Gamble 
states on the authority of Mr, J. H, Brougham that in certain localities 
the resin is mixed with cocoanut oil and rolled into candles. The Natives also Candles, 
employ it to make imitation amber beads. The seeds contain a large quantity 
of a solid Oil known as “ piney tallow,” or vegetable butter of Kanara. In South ou. 

Kanara this is used for lamps, for flavouring food, as a substitute or adulterant Buttei-. 
for gh%, as well i)/S for medicinal purposes. According to Bidie, it is valued locally 
as an application in rheumatism. It has been employed in the manufacture of 
candles, which were at one time introduced into England. Plooper {Agri. Ledg., 

1902, No. 1, 16) states that a sample of the fruit was foimd to contain 26 per cent. 

Tannin. The bark is also very astringent. Bo-nrdillon {Notes on Trees in Travan- Control 
core, 30-1) says_,that it is used in Ceylon to keep toddy from fermenting. Hooper Permeutetian. 
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THE KHAS-KHAS GRASS 

adds that it is emplc^ed to control fermentation in araifc manufacture. The 
Wood is not in much requ^t, but is soraetimeB utilised for making canoes, mast& 
of Native vessels and cofiins. [0/ Brannt, FracL Treat, on Anim. and Veg. Fats- 
and Oils, 1888, 323-4 ; PAcrmncog, Ind., 1890, i., 196-7 Cameron, For. Trees 
of Mysore and Coorg, 1894, 24-5 ; Capital, May 28, 1903 ; Sabin, Tech, of Paint 
and Varnish, 1905, 105-6, 140-1, 300.] 

VETIVERIA ZIZANIOIDES, Htapf, Kew Bull, 1906, 346-9,. 
362; Anatherum muricatum, Beam.; Andropogon murimtus, Betz; A., 
squa-rrosus, Linn., /. ; FI. Br. Ind., vii., 186 ; Vetiveria odorata, Virey ; 
Rlieede, Hort. Mai, 1703, xii., 137, t. 72 ; Watt, Ind. Art at Delhi, 1903, 
161, 198 ; Gramine^. The khas-khas or Vetiver ; the Jchas, bend, panni,. 
bale-hd-ghdns, shanader jhar, sirom, tin, vdlo, vetti-ver, Idvanchd, etc., etc. 
Is found throughout the plains and lower hills of India, Burma and 
Ceylon, up to 4,000 feet, occurring on moist, heavy soils, more especially 
the margins of lakes or streams. 

The root or Ichas-khas is extensively made into the aromatic scented mat® 
which are hung in doorways and kept wet to cool the atmosphere during the hot 
season. It is also Used for making fans, ornamental baskets, etc., which are 
very largely produced at Savantvadi, Poona, Chanda and elsewhere. The raw 
material is exported to Europe chiefly from Madras ports. Gildemeister and 
. Hoffmann {Volatile Oils, 289) say, “The root is of a reddish coloirr and often 
contaminated with red sand. A half-distilled root is frequently found in com- 
merce, and can be recognised by its light colom.” It seems more than probable 
that much of the so-called half-distilled root is in reality the roots that have been 
used in tatties for a season and are bought back by the traders to be exported. 
The constant application of water and exposure to the fierce sun might easily 
exhaust a large proportion of the oil and bleach the roots in the manner described. 
According to certain inscriptions, taxes were levied on khas-khas in 1103 to 1174 
A.D. (As. 8oo. Beng., 1873, 161). The roots when distilled with water yield a 
fragrant Om (known in Etnopean trade as Vetiuer, which is xxsed as a perfume and 
for flavouring sherbet. It commands a high price in Em'ope, being employed 
in many favourite scents. It is the most viscid of essential oils, and hence it® 

. sparing volatility is taken advantage of in fixing other perfumes. The oil is 
hardly, if ever, exported from India, European supplies being either locally made 
from the Indian roots or derived from Reunion. According to Piesse, the yield 
is about 10 oz, per cwt , ; other observers have found it to vary from 0'2 to 3 “5 
per cent. Bheede, who was perhaps the first European author to allude to this, 
plant, calls it ramacciam, and says that with the Brahmans it was booalo. It 
was in hie time both wild and cultivated in Malabar on account of its roote, which 
were used medicinally. 

In Mbdicihb the root has been regarded by European physicians as a dia- 
phoretic and as a preservative against cholera (Pereira, Mat. Med., ii., pt. i., 132). 
In The Bower Manuscript (which appears to date from the 6th century) frequent, 
mention is made of usira or virana, which Hoernle renders as the present 
odoriferous grass ; it was an ingredient of a plaster beneficial to the complexion. 
A paste is rubbed on the sldn to relieve excessive heat ; an aromatic cooling bath 
is made by adding to a tub of water a powder of the root with that of fa-mtuia, 
orfoffflfrt (red sandal-wood), and the wood of irrmixts PiitUlnnn. The grtiss (loaves, 
etCi) is suitable for paper-making, and it is said that 60,000 to 70,000 maund® 
a.re annually available in the Hissar district of the Panjab alone. When young, 
the grass affords good Fodder, and is also in universal demand for thatching, 
pm-poses. [Of. Taleef Shereef (Playfair, transl,), 1833, 14; Taylor, Topog. and. 
Stat. Dacca, 1840, 57 ,* Hoey, Monog. Trade and Manuf. N. Ind., 1880, 160 ; 
Journ. Ind, Ari., 1884, i„ No. 3, 7 ; Duthie, Fodd. Grass. N. Ind., 1888, 37 
Gee, Monog. Fibrous Manuf., 1891, 2; Pharmacog. Ind,, iii., 571 ; Kanny LalF 
Doy, Indig, Drugs Ind., 28-9 ; Dodge, Useful Fibre Plants of the Worlds 

1897, 60 ; Jfttd. For. Adimw. jRepf., 1902, 34.] 

VICIA PABA, FI Br. Ind., ii., 179; Dutliic and Fuller, 

Field and Garden Crops, iii., 4 ; Duthie, FI Upper Gang. Plain, IQOBy 
259 ; Brain, Beng. Plants, 1903, i., 367 ; Firminger, Man. Gard. Ind.y 
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1904, 178 ; LEGUMiNOSiE. The Garden Bern, bdkla, ankiiri, ndkshan, 
Mldn, chastang raiun, sein, etc. De Candolle considers its introduction 
into India to be quite recent, though, this would seem to be true only of 
the plains. In the higher Himalaya it is not unlikely that its cultivation 
has passed down from the most ancient times. 

At the present day it is cultivated in the plains here and there in European 
gardens, and chiefly in the United Provinces, There are two distinct forms, the 
long-podded and the broad-podded, the latter originating the name “Broad” 
or “ Windsor bean.” The former is said to succeed best in India, though Firmin- 
ger recommends the “broad bean” for garden cultivation. The seed should 
be sown about the middle of October, and previous to sowing should be steeped 
in a basin of hot water for twelve hours or more. [Gf. Bentham, Rev. of Targioni- 
Tozzetti, ixL Journ. Hort. Soc., 1855, ix., 138; De Candolle, Orig. Cult. Plants, 
1884, 316 ; Church, Food-Grains of Ind., 1886, 132 ; Asa Gray, Scient. Papers, 
1889, i., 349 ; Pharmacog. Ind., 1890, i., 485-6 ; Hosie, Rept. on Prov. of Ssu’ch’uan, 
1904, No. 5, 12.] 

VIGNA CATJANG, JFalg). ; FI. Br. Ind., ii., 205 ; Duthie and 
Puller, Field and Garden Crops, ii., 12, tt. xxix.— xxx. ; Prain, Beng. 
Plants, 1903, i., 389; Duthie, FI. Upper Gang, Plain, 1903,227 ; Legu- 
minosa:. The Cow Pea, Chowlee (India), Tow Cok (China) ; hhid or loMyd, 
chowU, rianish, harhati, ghangra, uroM, souta, rawdn, cTiaunro, Tmrrea, chavli, 
caramunny-pyre, hoherld, tadagunny, etc. A sub-erect herb cultivated in the 
hotter parts of India. Var. sinensis, Prain ; Uoliehos sinensis, Roxb., FI. 
Ind., iii., 302 ; the Asparagus Bean ; a climbing herb cultivated in most 
parts of India. 

It has been pointed out, under Dolichos Lablab (p. 508), that the name 
lohid (lobos of the Greelcs) is commonly applied to that plant and loosely by 
Indiaii market gardeners to any pulse, but more especially denotes the present 
plant. The word, lohiya may be, however, derived from the (Sanskrit lohhya 
( = alluring) ; it occurs among the list of autumn (kharif) crops known to 
Akbar, and since Cat,}ang comes into season in the autumn it is probably 

the plant referred to. The crop, as a rule, is grown ip. fields for its seed, and used 
as a pulse. It may be cultivated alone, but is generally a subordinate crop. 
Various races exist, one of which, with long pods, is raised by market gardeners 
as a vegetable and sold as a substitute for French beans. 

CULTIVATION. — In Cuttack Bengal, where it is cultivated alone, Banei'jei {Agri. 
Guttack, 1893, 81-2) states that “ it is grown on high loamy lands, and in rotation 
generally follows biali and mandia.’’ The soil is prepared and the seed sown broad- 
cast in Septoinlier-October. In December- January, when thoroughly mature, 
the plants are plucked up by the root. “ The variety raised for vegetables begins 
to yield fruit in Novembor-Docember.” Basu remarks that in Lohardaga it is 
“always grown as a second croj) along with murud and 

occasionally with gord or upland paddy.” In July the seed “is thinly scattered 
over the fields at the rate of IJ seers per acre. The pods when they ripen are 
hand-picked at the same time, or just before harvesting mdrud. The average 
outt urn, is one maund per acre, the heaviest yield never exceeding 2 maunds ; 
the %'alue of the produce is about Rs. 1-8 in a year of ordinary prices.” 

In the United Provinces there were 1,062,783 acres under drd, mung, moth 
and lobid during 1904-5. Later figures are not available. “ It is loss frequently 
grown as a sole crop than either mung {x*Hatteoiua rnaiutuH) or urd {t*. xtango), 
and the area which it occupies by itself is quite insignificant except in the 
Rohilkhand Division. On the other hand it constitutes a distinct feature of the 
undergrowth in a large proportion of kharif millet and cotton fields, with which 
it is associated at the commencement of the rains. It ripens in October or 
November, and yields a produce of about the same quantity as that of urd ” 
{Field and Garden Grops, l.c.). In the Season and Crop Report for 1905-6 it is 
stated that the area under this pulse was 32,703 acres, of which 1,766 were raised 
in the rabi. With regard to Bombay, Mollispn says “it is grown with other pulses 
subordinate to bdjri in light alluvial soils in the Kaira district. It does better 
in moderately light soil than in soils of heavier or denser consistence. It is 
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grown alone in the Iflari/ season in garden lands to produce a green vegetable 
— the so-called French bean of India — ^and in the raU season is grown like tmig 
and ucUd, to a limited extent as a second crop in rice fields.” 

The grain is eaten either as flour or split as dal, and, as already mentioned, 
the green pods, especially of the long-podded form, are plucked while young and 
eaten as a vegetable. A,s a curiosity it may be mentioned that the stalks and 
leaves are said to be employed in the preparation of a green dye. [Of. Church, 
Food-Gmihs of lnd., 156; Pharmacog. hid,, 1890, L, 489; Basu, Agri. 

Lohardaga, 1890, pt. i., 68-9; Gollan, Jwd. Veg. Garden, 1892, 127 ; Duncan, 
Dyes and Dyeing in Assam, 1896; Bxame., Settl. Bepts.—Meiktila, 1900, 9 ; Mying- 
yan, 1901, 'So Mollison, Texfhooh Ind. Agri., 1901, iii., 88-9; Leather, Agri. 
Ledg.. 1903, No. 7, 153, 191 ; Dept. Land, Rex. and Agri. Bombay Bull., 

No. 24, 4 ; Pimfinger, Man. Oard. Ind., 1904, 176 ; Roy, Crops of Bang., 1906, 
76-7 ; Bepts. Dept. Land. Bee. and Agri. Bombay.] 

VINEGAR (ACETUM). — Vinegar is an acid liquid, used largely 
as a food auxiliary, as a preservative for certain articles of diet, as a 
naediciiie, and lastly for certain industrial purposes. It is produced by {a) 
what is Icnown as acetous fermentation of a mixture of malted and unmalted 
grain (forniing malt vinegar), and (6) the oxidation of white or red wine 
(yielding white or red vine vinegar). Chemically it is a dilute solution of 
acetic acid tvith certain organic substances derived from, and peculiar to, 
the material from which made. It is, in other words, a weak solution of 
acetic acid, produced by the fermentative action of a vegetable organism 
{Myeftderma aceti), the process of transference being called acetous 
fermentation. 

History. — Mr. F. W. Thomas informs me that suMa is the most general 
Sanskrit name for the true or fermented liquor. This occurs in the Brak- 
manas, Susrv.ta and elsewhere. SauMiha is an adjective form of the word 
met with in Cliaralca (Lst century a.d.). It denotes very possibly the vinegar 
prepared from a sweet liquid, such as sugar-cane jrdee, palm-juice, etc. 
But malted vinegar seems also to have been understood, and is possibly 
denoted bA’^tbe word Itaa/il’a (sour or fermented), rice gruel (see the account 
under Burma, p. 1111). Bhdmp'okasd defines vinegar as a substance 
fermented from bulbs, roots, and fruits with oil and salt, and this use of oil 
and salt will be found frequently alluded to. The MjanirgJianta alludes 
to the employment of grain in the production of cuhra. Lastly, cukra or 
cukraka is applied to sour substances (such as the fruits of the tamarind 
and the sorrel) which are used as substitutes for vinegar. These occur in 
S'usritki, Harivamsa, etc. 

Vinegar is known all _ over India by its Hindustani nanui sirJea. In 
the provinces the following vernacular names are given to it : — kadi 
in Tamil ; 2AiIh nilla in Telegii ; chuka in Malayan ,■ and pm-ye in 
Biurnese. "While thus doubtless a substance of universal knowledge 
to-day and one which bears a fairly ancient record, it is significant 
that most works on India, both ancient and modern, have remarkably 
little to say about it. Writers on Maieria Medica, as well as most of the 
standard authors* on travel, etc., in India, are silent regarding vinegar. 
Even the Institutes of Manu makes apparently no reference to it. "With 
the Mulmmmadans, however, vinegar always has been a more important 
dietetic luxury than mth the Hindus, and to this circumstance perhaps 
is due the scant attention paid to it by early writers. It is, however, 
alluded to by Theveiiot in Levant, Indostan, etc., 1687, pt, iii., 

16) and one or two other European travellers. 
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MANUfACTURB. — Most of the Indian vinegarsii are prepared from Source, 
sweet liquids derived from palm- juice, sugar-cane juice, crude sugar, honev, 
maliua flowers, grapes, raisins, and other fruits. They are thus not malted, 
though of course fermented and mostly by the slow process. Each kind 
of vinegar is named after the substance from which it is produced ; thus 
tdri-kd-sirka would be the vinegar of toddy, etc. 

Beagal.—'N. C. Chaudhury, Travelling Inspector, Department of Agriculture, Bengal, 
writes that in Calcutta there are some twelve shops where sherka (sirka) is manufac- 
tured. Each shop turns out about 300 maunds annually on the'average. No sherka 
is imported into Calcutta from Bengal districts, though it is known to be prepared 
on a small scale in Bihar. It is made chiefly from cane-juice (see p. 952), but also 
from ffur (raw sugar), and occasionally from the fruits of the jdtnan {i^uffen ia .Tam- 
6»r«»m,_see p. 526). The manufacture from cane- juice may he briefly indicated : aane-juice. 

— -Cane-juice is kept in a big earthen pot {fala) (sunk in the ground up to the 
middle) in an open p^ace and exposed to the sun. The mouth is covered with 
an earthen basih (gamia). The y'ala may contain 10 to 16 maimds of juice. 

Ordinarily it takes three or four months, sometimes six, to complete the opera- Period, 
tion. After a month or two, when fermentation has taken place briskly, the 
juice is transferred to a fresh fafo till the fermentation is flbiiished. The liquor 
{sherka) is then conveyed into smaller jalas and is thus ready for sale. Out Yield, 
of 40 seers of juice, 30 seers of sherka are obtained. In the case of gur or date sugar, 
sugar — “ to one maund of gdr or sugar, 4 to 5 maunds of water are added, and the 
solution thus prepared is treated just as with cane- juice. It takes a little longer 
time — say about fifteen days more — to finish the preparation of the vinegar from 
the materials named. Forty seers of the sugar or gdr solution yield about 34 or 
35 seers of sherka. No special details are furnished regarding the production of 
vinegar from jdman fruits. Cane-juice sherka is sold at Ks. 5 per maund, the Price. 
gdr sherka at Rs. 4, the sugar sherka at Rs. 4-8 per maxind, and the jdman sherka 
at Rs. 12 per maund.” 

Eastern Bengal and Assam. — Infoi’mation has been received from the Deputy B. Bengal 
Commissioner, Sylhet, and the Collector, Dacca. The former writes that and Assam, 
vinegar is prepared on a very small scale and for home consumption only. It is 
made from the juice of (1) hhubi {? Oai-einiu punicuiata, see p. 555), (2) Materials Used, 
blackberries {Hugenla .rmnhoUiua), (3) pine-apples (.inaiias aativn, see p. 69), 

(4) dmlaki (r-Hyiianthns JEmhiien, see p. 887), and from that of sugar-cane 
and date-palm. The Collector, Dacca, states that in the town the vinegar sold is 
chiefly imported from abroad. “ In Dacca there are only two firms who carry 
on the mamifaeture, and in both the business done is very small. The process 
is exceedingly simple. In one case the substanee-s used are ( 1 ) the juice of the date 
(see p. 886) or palmyra palm (see p. 170), (2) bread (see p. 1100) and (3) gram Date Palm. 
{direr urUdiwtm, e,ee -p' 300). The earthen jar is filled with date OF palm juice, 
and then a few slices of bread and a few handfuls of gram are thrown into it. The Gram, 
mouth of the jar is closed with a cover, and the liquid allowed to ferment in 
that state for a month or six weeks or until the fermentation is complete. It is 
then passed through a clean cloth and put into bottles. The vinegar thus manu- 
factured is sold at 2 or 3 annas per bottle,” In the other manufacture the 
ingredients are (1) cane molasses, (2) putrid pine-apple and (3) gram, while the 
process of manufacture is exactly the same. The addition of bread and gram Bread, 
and the utilisation of the waste materials and wild pine-apples are interesting 
features of this special Eastern Bengal industry. 

United Provinces. — Hoey {Monog. Trade arvd Manuf. N, Ind., 1880, 180-1) U. Prov. 
tolls us that the chief material used in the manufacture of vinegar is shira (see 
p. 952). “When sugar-cane is crushed it gives out the juice called ras. This is 
boiled and gur and rah are made. The froth is skimmed off and put aside. The 
crushed stailcs of the cane are laid, in a vat {hauz) with a small outlet below waste 
and the froth is thrown on them with a little water. The substance which Sugar-cane, 
comes trickling off is boiled and becomes shira. This is the stuff which is pur- 
chased by the vinegar-makers and tobacco manufacturers” (see p. 807). In a 
long and highly interesting communication, the Assistant-Director of Agricul- 
ture in these provinces states that there are a great many substances employed 
in the preparation of vinegar, but that the liquor is chiefly obtained from oane- 
juice and qane-juice products. The other better known sources are palm toddy, 
grapes (see p. 1119), raisins, jdrmn^ barley (see p. 043), etc. The methods of 
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inanufactui'e are essent^lly similar to tliose already detailed in connection with 
the Lower Provinces. “ Fresh cane>- juice is obtained from the mills, strained 
through a piece of coarse cloth and filled into earthen vessels which have been 
well washed and dried for the purpose. The mouths of the vessels are then closed 
witli stoppers to prevent foreign matter getting into them, and they are removed 
to a place of safety, where both sun and air can have free access. This natu- 
rally takes place at the beginning of the summer, towards the end of the crushing 
season, and the jars are allowed thus to stand till the commencement of the 
rains. Throughout the rains damp is avoided as much as possible, as it affects 
vinegar injuriously. The jars are placed in a dry and w'arm corner and exposed 
I. to the sun at intervals. If kept in a damp place, a thick scum develops upon the 
surface of the liquid — a mould which appears all in one piece. This bears differ- 
ent names in the localities of vinegar manufacture, the most common term for 
it is sahri. In Bijnore it is called hilai and in Meerut bhadder. The development 
of this mould is generally considered ruinous to the vinegar and the material is 
thrown away, but the more economical advocate curing it. They remove the scum 
carefully, filter the liquid, change the vessels and add various preparations consisting 
of i^Uenopoainm (p. 293) seeds and chillies, or of asafetida (p. 535), garlic, chillies, 
and common salt. They also add raw 5eZ {.Kale muvmeios, see p. 28), munj 
(Sueeharum arttmTintteenm , see p. 929), and a small quantity of sugar. If no at- 
tention be paid to the mould, the vinegar after some time altogether disappears.” 

Vinegar from toddy is said to be largely used for medicinal purposes, and sells 
at Bs. 10 to Rs. 1 2 a maund. Grape and raisin vinegar (see p. 1119) are more costljr, 
selling at Rs, 15 to Rs. 20 a maund. Gx’ape vinegar is thus deserilxed : — a solution 
is made of sugar in water, about 18 seers of sugar to a maund of w^ater, and grapes 
are then crushed into this solution and the mixture set aside. In time it turns 
into vinegar. Being expensive, grapes are, however, not very largely used for this 
pxirpose on the plains. Jaman vinegar (see p. 526) is made chiefly in Luclcnow and 
costs Rs. 10 a maimd, while vinegar from barley costs Rs. 15 a maxmd. A highly 
refined form of vinegar termed aralc-nana is obtained by redistilling ordinaiy 
vinegar along with a small quantity of mint (5 seers dry mint to the maund of 
vinegar). The substance is said to be extensively manufactured in Lucknow and 
to be used for pickling. It sells at Rs. 6 to Rs. 10 per maund. 

The cliief centres of the vinegar trade are stated to be the large towns and 
cities, notably Lucknow, Goraldipur, Benares, Meerut, Bijnor, Agra and Shah- 
jahanpur. Lucknow prepares all sorts of vinegars, both edible and medicinal, 
and these are conveyed all over the Provinces and even to Calcutta. 

Panjab. — In connection with the correspondence above indicated, communi- 
cations were received from Lahore, Delhi, Multan, Jalandhar and Rawalpindi. 
Of Lahore, it is stated that vinegar is prepared in the usual way from sugar or 
sugar-cane juices (rarely from molasses), but in combination with grapes, with 
alum {phitkari), or with salt as adjuucts. The price per maund of one-year- 
old vinegar is Rs. 20, of vinegar six months old, Rs. 10. In Delhi there arc 
four principal manufactories, and sugar-cane is almost solely employed. A 
maund of cane-juice gives 30 seers viuegar. The vinegar in greatest demand is 
arak-naina (or -ndnd) already described, namely that made from crude vinegar 
by adding mint and subsequently distilling the mixture. Vinegar is also 
occasionally made from grape-juice, raisins, jamana and oranges (see p. 327). The 
total output of vinegar in Delhi is estimated, at 1,200 rnaunds a year. In Multan 
three kinds are made — anguri from grapes, kiahmaahi from raisins, jamani from 
jamans, but it is prepared only in small quantities for local consumption. 

The Deputy Commissioner of Jalandhar gives the method of preparation 
pursued there. To one maund of sifted raa (sugar-cane j nice) are added five bottles 
of superior country vinegar and placed in a jar polished inside with lakh. The 
ixiouth is closed and the jar set on one side for tliree or four months. It is then 
filtered through a cloth at intervals “ to rid it of worms or insects which collect 
in it.” A quarter-seer of grovmd tej pat {vinnuinomnut Tattutin, see p. 313) leax'cs 
and half a chittack of ground kaulanji {xiaeiin hatim, see p, 811) and chillieB 
(see p. 268) are added, the mixture being left for a month or so more. It maj’’ 
now' be ready for use. The vinegar prepared from cane-juice is reddish in colour, 
but this may be corrected by the addition of alum (see p. (H). 

In Rawalpindi district, according to Robertson (Settl. Hept., 1880-7, 1893, 
app., xxiv.), the manufacture of vinegar is a fairly important industry, the exports 
being carried by river from Attbck'to Subkar. In the town of Rawalpindi only one 
vinegar-maker exists, who prepares' it either from raisins (see p. 1 1 14) or from gdr^ 
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A large earthen pot polished on the inside with goat’s-gr^se is charged with one 
part i-aisins and four parts water, and the mouth closed as tight as may be and 
placed “ in a room where there is little air, since there is a possibility of its being 
■spoiled otherwise. After twenty days a tola of Peshawari salt and a toZa of niercury Salt, 
in the ratio of a seer of raisins used, is mixed with it and the moirth of the vessel -Mercury, 
is again sealed. Twenty days after this operation the vinegar is ready for use 
ii.a. in forty days) and is then filtered and kept either in bottles or jars.” Price 
Rs. 2-8,pr 3s. per maund. 

Central Provinces . — Very little vinegar is made in these provinces. In a C. Prov. 
communication from Seoni it is observed, “ The vendors of vdnegar, and the 
confectioners who use it, in making up chutnies and other preserves, procure their 
stock from outside : from Nagpur, Jabbalpur and even from Delhi. The Deputy 
Commissioner of Betul speaks of a small manufacture from sugar-cane juice, as S'jgar. 
also from the berries of the jaman tree {JBngenin. .runii*oi(inn). The berries Jaman. 
are placed in an earthen jar along with some common salt and left for a few 
days. The juice is then squeezed out and placed in. the sun for a short time. 

Mr. Sadasheo Narain of Cadarwara describes three forms of vinegar as prepared 
from sugar-cane juice, from jaman fruits and from raw sugar.” 

Madras . — In the series of Official Papers mentioned above, a report issued by Toddy, 
the Board of Trade, Madras, gives the particulars regarding that Presidency. 

The producers are the toddy-shopkeepers, and they convert their unspeirt toddy 
into vinegar in either of the following ways. The toddy is placed in a closed 
earthen pot and kept there till fermentation is complete and the liquid has 
become sour. The pot is either kept above ground for a month or two, or is 
buried imderground for three or foxu* months or more, and then taken out. The 
longer the pot is kept closed and underground, the better the quality of the 
vinegar. In either case pxire vinegar is obtained when the pot is opened and the 
sediment has been removed. Vinegar is also made by heating fermented toddy 
either by fire or by exposure to the sun. It is procured in a shorter time by 
this method, but the quantity is less than by the slow or natural fermentation. 

The vinegar thus obtained is, however, used both for medicinal purposes and in 
cooking. There is no shop or bazar in Madras where country-made vinegar is 
specially sold, and the trade is not so extensive as that in either English or 
German vinegar (see p. 170). 

Burma . — The information procured from the various districts show two main Grain, 
classes of vinegar as made, namely, from grain or from sweet fluids. The sub- 
stances chiefly used in the manufacture are rice, peas, toddy, jaggery, sugar, a^eeb Fluids, 
dates and plantains. The observations regarding the preparation of vinegar 
from rice and peas are interesting, and amplify the Indian knowledge already Rice, 
exemplified. The rice (see pp. 826, 840) is boiled and then cooled for about three 
hours ; it is then mixed with congi or water obtained from previously boiled rice. 

Tlie mixture is then put into a pot of clean w'ater and kept for three days in the 
shade. Some salt is now added (1 tola to 1 viss of liquor). The liquid may be Salt, 
seen to have turned slightly green and to have become sour. This is called 
san-pon-ye, and may be described as the domestic vinegar of the province. It is 
a crudely formed malt vinegar. 

With the peas (see p. 903) the process is similar. They are boiled till they turn Peas, 
soft and the water becomes reddish. This is strained off and put into another pot 
or jar, the mouth of which is tied up with a cloth. The fluid is boiled again, 
salt (3 tolas to I viss) added, and the boiling continued till the fluid is reduced 
by one-third, the result being crude vinegar. Speaking of the manufacture 
of vinegar from sweet fluids such as palm wine (toddy), mention is repeatedly 
made by the Bmmese correspondents of the advantage of adding a few slices 
of bread so as to facilitate fermentation. In Mergui, vinegar of local manufac- Bread, 
ture is largely employed in preserving fish. ,It is prepared from stale toddy. Toddy, 
chiefly the produce of the Nipa palm. Vinegar is said to be improved by placing 
a hot brick in it. 

Trade. — There is no export trade in vinegar from India, and imports 
of vinegar, together with, pickles, sauces and condiments, were recorded 
in the Official Returns for the first time in 1906-6, when the total quantity- 
received amounted to 14,878 owt., valued at Rs. 4,13,653 ; and in 1906-7, • 

16,300 cwt., valued at Rs. 4,77,033. The hulk of this import traffic is 
shown to come from the United Kihgdom. 
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{Of. Jnd. Pharmacob, 1897, ii., 56; Waring, Bazar Med. Ind., 1897, 168 ; 
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VITIS, Linn. ; FI. Br. Ind., i., 645-62 ; Planclion, BG., Monog. 
Bhaner., v., pt. ii., 321-414 ; King, Journ. As. Soc. Beng., 1897, Ixv., pt. 2, 
108-14 ; Gramble, Man. Ind. Timls., 189-91 ; DutMe, FI. Upper Gang. 
Plain, 1903, i., 170-5 ; Talbot, List Trees, etc., 1902, 99-104 ; Cooke, 
FI. Pres. Bomb., 1902, i., 247-58 ; Brandis, Ind. Trees, 1906, 176-9 ; 
AMPELiDiE. A large genus of climbing shrubs to which the Grape-vine 
belongs. The fruits of several of the wild species are edible (for example, 
F. pareifoUfi, F. rugosa, and F. bcirhata), and it seems highly 
probable that some of them may have contributed by hybridisation in 
the production of the somewhat characteristic cultivated grapes of the 
mountains and tablelands of India. 

V. vlnifena, Linn. ; Semler, Trop. Agrik., 1892, iv., 8-186. The Vine 
or Grape, ang-dr, ddkh, huri, tanaur, newala, mdmre, gandeli, Idning, kwar, 
kodi-mun-dirrip-pazham, draksha-pondu, huaangidr, sabi-si ; raisins = 
kismis, manakkd, zirishk, miiha, kurk uzum, kisumisuchettu, zahib, etc. 

The Grape Vine is said to be indigenous in the temperate regions of 
Western Asia, Southern Europe, Algeria and Morocco (De Candolle)- 
According to the Flora of British India (i., 652) it is “perhaps wild in the 
North-West Himalaya ; cultivated extensively in North-West India, rarely 
in the Peninsula and Ceylon.” Gamble {l.c. 190) says, “ Has been intro- 
duced and successfully cultivated in Kashmir and other parts of India.” 
Lawrence {Valley of Kashmir, 351) remarks that in the old days Kashmir 
was famous for its grapes, but now, if a few vineyards at the mouth of- 
the Sind Valley be excluded, it is difficult to obtain a good dessert grape 
in the country.” “ Everywhere one sees giant vines climbing up poplars 
and other trees, but they are often wild, and their fruit is poor and 
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History.— Grapes have been kno-vm in India from a very remote period. In 
Sanskrit works the best-known names for the fruit are drdkshd and mridvikd, 
while a spirit distilled from grapes {maddhika) is distinguished from that from 
sugar-cane, rice, barley, etc. As showing the antiquity of the knowledge in 
grapes, Butt mentions that they are alluded to by Charaka and SuiSruta. Prior 
to the Muhammadan conq^uests of India we possess, however, no very precise 
information as to the cultivation of the grape in India proper. 

Stein (Ancient Khotan, 1907, 448) tells us that while working in the ruins of 
Kara-Dong (8th century), he came across a cupful of “large black currants 
dried perfectly hard.” In other passages (l.c. 253, 265) he invites consideration 
of the fact that in one of the paintings of Banddn-Filiq, instead of the conven- 
tional fig-leaf, the vine-leaf had been substituted, and in still another ptissage 
(l.c. 245) he draws attention to the frescoes of Danddn-Uiliq, which manifest 
a vine-leaf and grape pattern. It is thus quite clear that the gi'ape was well 
known at these early times, just beyond the north-western frontier of India. 
In The Bower Manuscript (Hoemle, transl., 1893-7), moreover, numerous refer- 
ences are found to the use of raisins in various medicinal preparations. ■“^4 
But the medicinal uses of the vine recorded in Hindu literature are mostly 
concerned with the dried fruits or raisins and the spirit (maddhika), bo tliat it 
is probable that prior to the Muhammadan conquests, both the fresh fruit 
and the various forms of raisins were, as at the present day, imported from 
across the northern frontier. Many writers (Hebn, Kulturpfl. und Haust, 1894, 
65-94) have dwelt on the influence of the faith of Islam on vine-gi'owing in the 
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East, seeing that the drinking of wine is contrary to Mulmmmadan law. Siraj- Muhammadan 
ul'Hasan {Journ. JRoy. Sort. Soc., xxix., n.6., 671-4; xxxii., 222-6) furnishes, Law. 
however, many useful particulars regarding the vineyards of Daulatabad. These, Daulatahad 
he thinks, date from the time of Tagluq (1335 A.B. ), but on Tagluq’s death the capital Gardens, 
was transferred to Delhi, and that event had a disastrous effect on the gardens. 

The following passages, perhaps, sufficiently indicate the Syed’s views : — 

“ During the time of the Bahmani Kings (1436 a.d.), Daulatabad became a 
military station under Parwiz-bin-Karanful. Once again the people began 
to pay attention to gardening, growing, however, only those kinds of vines that 
had survived the neglect of previous years.” Then, in another passage, he re- 
marks, “A great stimulus to grape cultivation was given by the Portuguese Portuguese 
Christian Missions located at Aurangabad, which wore liberally endowed by Missionaries, 
the early Bijapur or Ahmadnagar Bangs in 1550. Their monasteries grew both 
purple and white grapes. Ibn Batuta, the Moorish traveller who visited Daula- 
tabad in 1430, and the French traveller Tlievenot, who made an extended tour 
in 1667, were much struck with the gardens that met their eyes throughout 
the Sarkar of Daulatabad.” “ This state of things continued till 1685 a.d., 
when Aurangabad became the capital of Aurangzeb. The city grew rapidly, 
and with it the demand for all sorts of luxuries.” “ In Daulatabad itself, the 
passion for cultivating vines knew no bormds. Places of recreation provided 
by noblemen in their own gardens were entirely covered with vines. Even Gift from 
Fakirs looked upon the vino as a gift from Paradise, and had their mosques and Paradae. 
monasteries adorned with it.” 

The Emperor Baber (Memoirs, 1519 (Leyden and Erskine, transl.), 205) gives Baber, 
a full relation of the first occasion on which he tasted wine. His grandson Akbar, Akbar. 
however, fostered and encouraged grape cultivation, and, by his direct aid, grapes 
of high merit were successfully acclimatised in the PanjAb and throughout the 
greater part of Northern and Western India. But on accession of Akbar’s grand- I 

son the order went forth for the destruction of the vineries of Kashmir, and i 

grape culture in India shared in the neglect that followed. The seventeenth and 
eighteenth centuries, therefore, witnessed a decline of interest in vine culture, Decline of | 

sufficient to account for the low position the industry now occupies, and naturally hiterest. ; 

the references either to the vine or to wine in the works of the early travellers i 

are few, and mostly of a negative character. Nicolo Conti, who travelled in ! 

India early in the 15th century, speaking of a town called Panconia (supposed i 

to be Pegu), says, “ This is the only place in which vines are found, and here in ; 

very small quantity : for tloroughout all India there are no vines, neither is there ; 

any wine.” This, doubtless, was not a very accurate statement, since shortly e 

after other writers speak of grapes as seen by them in various parts of India and 
Burma. Thus of Gujarat, Mandelslo (1638-40) says, “They want nothing but i- 

wine ; but to supply their want of that, they have Terri, taken out of the Cocos- . s: 

tree ” ; but Tavernier (1676) says that in Assam “ There are quantities of vines Assam, 
and good grapes, but no wine, the grapes being merely dried to distil spirits 
from.” Thevenot (Travels in Levant, Indostan, etc., 1687, pt. iii., 16) tells us i 

that the Dutch made wine from the gi’apes of Surat ; and that in Golconda e 

they made white wane (l.c. 104) ; also that wine-drinking was punished in Kanda- 
hdr (l.c. 66), Ovington (1689) observes that Bannians, though they “are under Deccan, 
restraint from the blood of the grape, , yet vsdll they freely taste the grapes them- 
selves luxuriously with their juice, while , it is innocent and harmless. We have 
grapes brought to Suratt, from the middle of February till towards the end of 
March ; some from Amadavad, some from a village called Naapoure, four days’ 
journey distant from Suratt.” These would doubtless be described as the Deccan 
grapes of the Bombay shops to-day. s 

There is thus no doubt that large tracts of Upper and Western India are Kan&war. ; 

eminently suited for grape cultivation. Many quotations might be furnished 
to prove the extensive and diversified nature of the knowledge that exists in 
India and its chief frontier countries regarding the vine. Kan4war, for example, ? 

is one of the Indian localities where what may be described as indigenous yiti- todigenous 
culture is a recognised industry, and Kashmir as an area of both acclimatised viticultore. ^ 

and wild grapes, so far as the present-day cultivation is concerned, and lastly Kasbmir. > 

the trade in the produce of the vineyards of Afghanistan, Baluchistan and >• 

Kashmir is of no mean importance, and moreover capable of indefinite exten- 
sion. To that category there seems every prospect in the near futiire of Mysore Mysore. S 

having to be added, namely as an impojrtant centre of grape cultivation. \Cf. | 

Faulus JSgineta (Adams, transl. and Comment), i., 172-8 ; iii., 271-3 ; Januensis, ; 
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Liber Serapionis, 1473,^ 35 ; Nicolo Conti, Travels in the East, in India in the. ISth 
Cent. (ed. Major), lb ’, Ain-i~AM)ari (Blochmanii, tranal.), i., 65; also (Jarrett, 
transl.) ii., 350 ; Ligon, Hist. Barbados, 1657, 80 ; Mandelslo, Travels, 1662, in 
Olearius, Hist. Muscovy, etc., 34 ; Tavernier, Travels in Ind., 1676 (ed. Ball), ii., 
282 ; Ovington, Voy. to Suratt, 1689, 8, 234, 303 ; Vigne, Travels in Kashmir, 
1842, ii., 53 ; Hoffmeister, Travels, 1848, 372, 377-9 ; Bentham, Rev. of Targioni- 
Tozzetti, in Journ. Hort. Soe., 1855, ix., 156-7 ; De Candolle, Orig. Cult. Plants, 
1882, 191-4; Joret, Les PI, dans UAntiq., etc., 1904, ii., 280-1.] 

VITICULTURE AND WINE AND RAISIN MANUFACTURE. 

According to Woodrow {Gard. in Ind., 1903, 227), “ The favourite 
varieties of grape that are grown in Europe have been introduced many 
times into India, but with few exceptions fail to become established.” 
He then mentions the following forms as having been acclimatised and 
as being cultivated successfully in India generally : — White Mascadine 
{safed angoor) ; White Portugal {Cashmeree or White Tohay, valayati 
angur) ; Black Monukka {hae-danae angur) ; Black Hamburg (hubshee 
angur) ; and Eaquira. Details regarding the methods of propagation, etc., 
as applicable to India, are given in detail in the same publication, but 
space does not permit of full treatment in this work. Perhaps one of 
the most important points to which attention should be paid, is the in- 
fluence of atmospheric moisture. The fruit will not ripen when once 
the rains have broken, so that early maturity stock in direct adaptation 
to climatic conditions is essential. Firminger {Man. Gard. Ind., 1904, 
271) states that “ the driest and hottest period of the year is when grapes 
ripen finest. This will be March in the Deccan, May in the vicinity of 
Calcutta, and June in the Upper Provinces.” 

Paajab . — Henderson remarks that “in many parts of the Panjab, 
the vine thrives quite as well as in Europe,” and Baden-Powell (P6. 
Prod., 271) enumerates twelve different forms recognised there. Practi- 
cally no information, however, is available regarding viticulture in recent 
years in the Panjab. The reports of the experiments carried on at the 
Agri-Horticultural Gardens of Lahore contain little information, and are 
mostly a record of failure. While that is so, there are several very dis- 
tinctive grapes regularly sold in the larger towns (such as the small seedless 
grape of the Delhi market) that seem well worthy of special study. Sly 
{Agri. Journ. Ind., i., pt. iii., 268-9) discusses the fruit culture of the 
Horth-West Frontier Province. He says that 4,000 acres are under 
orchards, of which 2,700 are in Peshawar. He then discusses the grapes of 
Peshawar, Kohat, Kuram and Bannu, (For raisin Vinegar, see pp. 1 1 10-1 .) 

Wines of Kashmir.— But the interest in Upper India centres very largely 
in the vineyards of the State of Kashmir. In the time of the Emperor 
Akbar, as already indicated, wine production was a very general industry, 
and held then a much more important place than at the present day. 
During the time of the Emperor Jahangir, the grapes of Kashmir were 
improved, but shortly after the decline set in which has been already 
alluded to. Coming down to modern times, the subject next assumed 
interest in 1876, when the late Maharajah Ranbir Singh took up the enter- 
prise of vine-growing, and in 1885 had 352,525 plants in his various vine- 
yards. At the Calcutta International Exhibition of 1884, red and white 
wines and also brandies made in Kashmir from, the pure juice of the grape 
W'ere exhibited, and obtained a gold medal and were highly commended 
for purity and excellence. This circumstance has often been overlooked, 
and the old tradition of India not producing wine been every now and 
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again commented on. It can and does produce wpie, and no one can 

say that its wine industry of the future may not become one of its 

commercial triumphs. In spite, however, of the great expenditure 

lavished on them, the vineyards of Kashmir have not as yet proved 

the Success anticipated, and in 1890 it became evident that the vines 

were suffering from Phylloocera. With reference to this, Lawrence 

{Valley of Kashmir, 351-2) states that “ American vines were at -vmericau sioct-. 

once imported, and are now gradually replacing the unhealthy Bordeaux 

plants.” 

Commenting on the decline of the production of the eating grape, 

Lawrence observes that the people cut down their good vines in order to 
avoid the exactions of officials. “ The grapes, white and red, from the State 
vineyard at Raipur in the Sind Valley are delicious, and efforts are being 
made to reproduce the Raipur vines in other parts of the valley. With 
the decline of the eating grapes, there has been an attempt to introduce 
the wine grape, and at present there are 389 acres of vineyards on the 
shore of the Dal Lake. The vines were introduced from the Bordeaux 
district.” “ Perhaps the vines of Burgundy would have been more suit- 
able to Kashmir. Costly distillery plant was imported and set up at 
Crupkar on the Dal Lake, and wines of the Medoc and Barsac varieties, 
sometimes good, sometimes bad, have been manufactured year by year.” 

‘‘ Besides the Medoc and Barsac, which are sold at Gupkar, a large amount 
of apple brandy is distilled and finds a ready sale.” “ The vineyards are 
under the direct management of the State, and, in spite of supervision, 
the vines do not receive the sedulous cultivation which alone can give 
success.” “ The business in present circumstances does not pay.” [Cf. 

Smythies, in Agri. Ledg., 1894, No. 15, 24-5, 27-8 ; Coldstream, Vine 
Cult, in Kanawar, in Ind. Gard., Aug. 14, 1898 ; Repts. Agri.'Hort. 

Gardens, Lahore.^ 

United Provinces . — Practically nothing of a definite nature has been 
written regarding grape cultivation in these provinces. The vine is said 
to fruit well in most districts throughout the plains, but the grapes are 
quite unsuited for wine manufacture. On the hills, however, it is other- 
wise, since at Kumaon, Kanawar, etc., a fairly large industry exists in 
vine cultivation. In Kanawar the vine has been cultivated since the 
early classic period, and several writers have spoken in high terms of the 
vines of Dehra Dun {Ind. For., 1889, xv., 313-5). In the Reports of the 
Botanic Gardens at Saharanpur will be found some information regarding 
the experimental cultivation of foreign, mostly Afghan, varieties. 

“ In Upper Kunawar,” says Cleghorn {Journ. Agri.-Hort. Soc. Ind., xiii., 382), 

“ the vine is extensively cultivated and ripens its crop at an elevation of from 
(),()00 to 9,000 feet. The first plants are seen at Nachar, but the climate there 6,000 to 9,000 
is not suitable ; beyond the Miru ridge which intercepts the heavy clouds, the 
smaller amount of rain favours the ripening of the grapes. The vineyards occupy 
sheltered situations, generally on the steep slope facing the river. The vines 
are supported on poles three or four feet from the ground, connected by horizontal 
ones. The fruit hangs below the shade of the leaves, never exposed to the sun. 

A considerable portion of the crop is dried on the house-top and. stored as raisins 
for winter use, but without care, and many grapes are spoiled in the process. 

For several years the crop has been deficient, the grapes dropping off before 
they were ripe from unseasonable falls of rain and snow. This year, 1864, the 
rainfall was moderate, but the «w<t, #«»»»,., or vine, disease appeared in the valley, oidium, 
and destroyed many vineyards. The fresh fruit is exported to Simla for sale 
in Mltas or large hill baskets, and the small seedleSs grapes dried are also sold 
there as ‘ fine Zante currants ’ at 2‘ rupees'' per poimd. At Akpa and Poari the 
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THE GRAPE VINE 

price of fresh grapes is nbout one rupee for a Mto-full.” “ Sungnam is the highest- 
point in the valley where the vine thrives.” 

In Kanawar, says Mr. Atkinson (a later writer), the fruit is called dahhang 
and the plant Idnang, and there the vine is extensively cultivated as a field crop, 
and ripens its fruits at an elevation of from 6,000 to 9,000 feet. He then adds 
that a spirit called rak or ark is prepared from the juice, and also a wine called 
sheo. 

According to Hoffmeister {Travels, 1848,. 377-8) there appears to have existed 
a large trade in carrying fresh grapes frora^iBashahr to Simla. This traffic can 
hardly he said to exist to-day, though the exports of raisins may be considerable 
and, moreover, capable of infinite development. The available information 
regarding the Kanawar industry is, however, both meagre and contradictory. 
But with a community of cultivators possessed of an ancient tradition and 
centui'ies of experience as vine-growers, much might be expected were viti- 
culture organised on more scientific principles, and with sufficient capital and 
commercial enterprise. 

Bombay. — The earliest definite information regarding the cultivation 
of the vine in the Deccan would appear to he that already briefly alluded 
to in the paragraph above on history, viz. the passages from Ibn Batuta, 
Thevenot, Mandelslo and Ovington, etc. Syed Siraj-ul-Hasan {l.c. 224) 
says, “ Looking at the present conation of the fruit trade at Poona and 
Nasik, one realises what treasure lies buried in Aurangabad and its vicinity. 
These two places send fruit to the value of many lakhs of rupees to the 
Bombay market. The writer has personally seen thousands of acres of 
lands under vine cultivation around Nasik. One merchant alone— a 
Bohra— -exports as much as £33,000 worth of fruit. Why should not 
Aurangabad compete with the other cities on equal terms ? The soil is 
excellent, as proved by the experience of centuries.” 

The moist climate of the Konkan is not suitable for vine-growing, 
but in parts of the Deccan, e.g. Ahmadnagar, Aurangabad, Poona, and 
especially Nasik, grapes of fair quality are grown for the Bombay market. 
The vines are usually trained on live posts cut from Erythrimi indica, 
a tree known in the vernacular as the fdngara. The account of culti- 
vation given by Woodrow, which has been already referred to, has special 
application to Bombay, and should be consulted in this connection. More 
recently P, S. Kanetkar, Superintendent, Empress Gardens, Poona, gives 
a full account of viticulture in Poona and the Deccan {Ind. Plant, and 
Gard., April 21 and 28, 1906). He names five distinct varieties which 
are cultivated there, viz. dbi or hhohri, fakdi or fahiri, habshi or kali, golkali 
and sahebi. The field selected “ has a kind of garden soil that is neither 
black clay nor light red (murrum), but is a mixture of these, and contains 
a fair proportion of lime.” In the hot weather it is ploughed four or five 
times and during the rains is left fallow, or (Jrotalaria Jnncea {tag) is 
grown and ploughed in as a green manure in September. The young vines 
are reared in nursery beds and then transplanted. The season for trans- 
planting the vine stocks is the month of January. The stock is prepared 
from the cuttings of the October prunings. “ The cuttings, about a foot 
long, with four eyes or buds upon them, are chosen from ripe wood and are 
planted in beds, the soil of which is manured with ashes or well rotted 
farm-yard manure.” They are put down in twos, and by January throw 
shoots about 6 to 9 inches long and become fit for planting out. Previous 
to planting out the young vines, the field is ploughed along and across, 
the points of intersection of the furrows being 7 feet apart. At the points 
where the furrows cross, pits are dug, in each of w’-hich a basketful of 
manure is placed. A pair of young vines is then planted in each pit. 
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The furrows between the pits serve as water-channel^ and water is applied 
immediately after planting. A second and third watering are given at 
intervals of four and six days, and later the plantation is watered every 
eight days till June. "When the vines are established, Jbam stakes 
{StroMlanthes aallosus) are driven into the ground and two of the 
bealthier shoots tied to them, while the others are cut off. In this way 
the vines grow till April, during which time half a basketful of farm-yard 
manure, or preferably foudrette, should be given twice to each vine and 
all side-growth removed. When the vine has grown over 5 feet (towards 
April), the ends are nipped off. As a consequence, side shoots are 
thrown out near the top. About three or four of these shoots are kept 
and all the lower ones are removed.” Stronger stakes of the -pangara 
(Erj/thrina indlea) are now supplied in place of the harvi. “ The 
three or four shoots kept at the top of the vine continue growing till 
October next, when the pruning for the miiha bar (sweet crop) becomes 
due.” After pruning, the ground between the rows of vines is ploughed. 
No water is given till the shoots blossom, and form small fruits. 

About four weeks after pruning the blossoms appear and the fruit sets 
in a short time afterwards.” The bunches are ready to be gathered in 
'March, about six weeks after the grapes begin to get soft. “ A well- 
established plantation about ten years old yields about 10 or 12 lb. of 
grapes per vine.” After the fruit is gathered (in March), no water is 
given for about a month, and in April the hot-weather pruning is done. 
“ At this pruning the spurs or halams which had three or four buds left 
on them at the cold -weather pruning for giving the fruit-bearing shoots, 
are shortened and cut back to two buds, from which alone one or more 
shoots will spring up to bear the sour fruit of the rainy season.” After 
the hot-weather pruning, the land is again ploughed, harrowed, and 
manure applied. Water is then given and continued weekly till the 
rains. In October pruning commences again, as already explained. [C'/, 
Bepts. Dept. Land Bee. and AgrL, Bombay. 1 

Diseases . — ^Very little is known regarding the diseases of the vine in 
Western India. Recently, however, Butler {Agri. Journ. Ind., ii., pt, i., 
94-5) furnished a brief report on the subject and identified two out of the 
four diseases mentioned by Mr. Kanetkar. The four diseases are — (1) Tdiarda 
rog (red or brown rust), (2) huri (mildew), (3) Tchajalya rog (black rust), 
and (4) karpa rog (drying-up disease). The second and the fourth are 
well-known diseases of the vine. Buri is OuUitvi Tuckeri, one of the 
most destructive of mildews ; while karpa rog is anihracnose {Sphacelonia 
unipeUnum). Both can be controlled if not checked by flowers of 
sulphur. [Cf. Maxwell-Lefroy, An Insect attaching Grape-Vine, in Agri. 
Jowm. 1907, ii., pt. iii, 292.] 

Baluchistan and Sind. — One of the many surprises that meet the 
visitor to Quetta is the profusion and superior quality of the grapes that 
are offered for sale. On inquiry these are found to be frequently raised 
in vineyards where there is practically no rainfall and where few or no 
streams are seen to carry surface water. Underground, however, the 
people have excavated drains that communicate from one well to an- 
other, until a fairly good flow is established from the upper (often rocky 
regions) to the more fertile lower plains, where- vineyards and fruit gardens 
abound. The system of subterranean drains (or tunnels) has been adopted 
as a matter of economy, since the great dryness of the surface soil and 
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Mgli temperature o| the atmosphere would absorb all the water long 
before it reached the orchards. 

Little information exists as to the methods of cultivation or of manu- 
facture of raisins, but Mr. B. Hughes Buller has furnished some interesting 
particulars regarding the chief varieties of grapes grown in the Quetta- 
Pishin district. He enumerates some eighteen, but the most widely 
distributed are known as haita and spin Tcishmishi, followed by kalamahic, 
husaini, tor, sra kishmishi, arLd tanddn. The rest, he says, are only met 
wnth occasionally. Haita is a large oval-shaped grape, with hard skin, 
of a green colour tinged with yellow. It is very lasting and is the grape 
commonly packed in wool and sold in Indian bazars. It is obtainable 
from August to the end of November. In Kandahar haita grapes are 
made into raisins {dhjosh) by dipping them in boiling water mixed with 
lime and carbonate of soda, and then drying in the sun. Spin kishmishi 
is a small green grape, oblong in shape, found in all parts of the district, 
especially in Quetta and along the Khwaja Amran. It begins to ripen 
in August and lasts till the end of October. Kalamakk is green, oblong, 
of medium size, larger than spin kishmishi and smaller than haita. It 
ripens from September to 15th November. Husaini is a soft fruit, dis- 
tinguished by its loose growth and by the narrowing of each grape in 
the centre. It grows in Gulistan, Mazarri, Kamalzai, Arambi and Sariab, 
begins to ripen in August, and lasts till the end of October. Tor is de- 
scribed as an oval grape, dark in colour and fairly sweet. It ri23ens early, 
about the middle of July. Sra kishmishi is a small grape, light purple 
in colour, with soft skin. The Kandaharis make raisins from it. It 
begins to ripen about the 25th of August and lasts to the 15th of October. 
Tanddn, the last mentioned, is a large round, green grape of inferior 
quality. It contains a large quantity of Juice which is extracted in 
Kandahar, boiled and kept for use as a relish. It ripens in September. 

Traffic.~The traffic in grapes (preserved in wooden boxes), arranged layer 
upon layer, with sheets of cotton- wool between, constitutes one of the 
characteristic features of the so-called Kabul (Afghan) trade of India. 
The wandering fruit traders carry grapes, raisins, pistacio nuts, almonds, 
and pomegranates all over India ; and, barring the traffic in Kashmir fruit 
into the Panjab and of Deccan grapes into Bombay, the Kabuli traders 
practically supply the grapes and raisins consumed in the whole of the 
rest of India, The traffic is, therefore, by no means an unimportant one, 
and the share taken by the Quetta-Pishin district perhaps the most valu- 
able single contribution. 

Pedley wrote an interesting paper {Agri. Ledg., 1893, No. 7) on the 
possibility of a raisin industry being organised in Sind. He contrasted 
the Fresno district of California with the Schwan Sub-division of Karachi, 
and came to the conclusion that with its cheap labour Sind might easily 
do a large trade in this dried fruit. 

Bengal and Assam. — The annual rainfall of the province is too high 
for vine cultivation to be of much importance. In the upper divisions 
of the province, however, e.g. in Bihar, where the climate approximates 
to that of the United Provinces, greater success has been attained than 
in Bengal proper, and fairly good grapes are often produced, as at Dinapore 
and Tirhut. [C/, Repts. Dept. Land Rec. and Agri] 

Madras and Mysore. — On the plains of Madras the vine can be 
grown only under careful garden cultivation, and viticulture can never 
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therefore become an established industry. On the mountains and table- 
lands, on the other hand, it is grown with complete success. An account 
of an interesting experiment at present being conducted in Mysore by 
an Australian (Mr. M. Paul), is given in the Indian Agriculturist (Jan. ], 

1907). Mr. Paul appears to consider the Mysore climate an absolutely 
ideal one for the vine, and he hopes in a few years to place on the 
Indian market some twenty varieties of the finest grapes grown in 
Australia, and equal to any produced on the Continent of Europe. The 
cuttings imported from Australia were kept partly on the Mlgiri hills NurseriGs. 
and partly in a small nursery at Bangalore, but have now to a large extent 
been planted out, and are said to be doing very well. In a year it is 
asserted by Mr. Paul, that he will have a good show of grapes ; in two 
years his little Bangalore vineyard will produce some tons. These C4rapes, 
grapes, he considers, will sell at a few annas a pound, and he declares 
that they will be equal to grapes sold in London at five or six shillings 
a pound. \Of. Cameron, For, Trees of Mysore and Coorg, 1894, 74-5 ; 

Rice, Mysore Gaz.^ 1897, i., 83 ; Repts. Govt, Bot. Gard., Bangalore.1 

Uses. — It is chiefly as a fruit that grapes are cultivated on the table- Uses, 
land of India. But they are at the same time largely eaten in a dried drapes, 
state as raisins or currants, and at one time constituted a fairly important Eaisins. 
article of food with the people of Kanawar. The industry of drying grapes 
is not practised, however, to any very gxeat extent anywhere in India. 

According to Dutt {Mat, Med, Hind., 1900, 138) raisins have for many 
centuries been employed medicinally by the Hindus, and he adds that ! 

they enter into the composition of numerous demulcent and expectorant wine. 1 

medicines in use at the present time. The other products manufactured Brandy, ! 

from the grape are wine, brandy and vinegar (see pp. 1109, 1110). vinegai-. [ 

[Of. Blyth, Foods, Compos, and Anal., 1903, 442-69 ; Leach, Food Inspect, i 

and Anal., 1905, 554-60; Jotirn. Soc. Ghem. Indust; Yearbook of Pharmacy; j 

Journ. Soc. Arts, etc. ; Rept. cm Viticul. Work during IBS'! -Qd ; Agri. Exper, Stat., p 

California, 1896; also Bull., 1900, No. 130; 1905, No. 167; 1906, No. 177; Dept. 

Agri. Victoria, Bull., 1902, No. 2 ; 1905, No. 22 ; U S. Dept. Agri., Farmer's Bull., f 

1903, No. 175 ; Hosie, Bept. on Prov. of Ssu’eh'uan, 1904, 20-2.] 

TRADE. — In the internal trade returns, wines are classed along with Trade, 
spirits (see p. 1047). The foreign trade consists chiefly of imports and I 

re-exports. The exports of Indian produce are quite unimportant, and ! 

when compared with the immense population, the imports also are re- imports of Wine, 
inarkably small. The following table, sliows the foreign imports of wines 
of all sorts for the five years .1902-7:— i 



: 1902-3. 

1 1903-4. 

1904-5. 

j 1905-6. 

1 1906- 

-7. 


Rs. 

Rs. 

Rs. 

Rs. ■ 

■ Rs.' 

1 Gals. 

Champagne 

10,07,620 

8,07,144 

7,84,016 

9,66,182 

7,57,812 ' 

28,216 

44,013 

Claret 

2,91,766 

2,54,248 

1,99,166 

2,03,961 

1,66,300 

Port 

7,61,932 

7,30,764 

7,62,877 

8,00,934 

7,79,622 

95,610 

Sherry 

1,89,657 

1,76,279 

1,67,478 

1,82,307 

1,68,006 1 

' 22,196 
, 139,307 

Other Sorts 

7,50,956 

7,69,622 

1 7,15,466 

8,21,963 

7,68,188 i 

Total 

30,01,931 1 

■ 27,27,947 

' 26,18,982 

29,75,347 

' 26,39,828 
= £176,988 

329,342 


From these figures it will be noted that the imports do not show much 
tendency to increase. The chief supplying countries and the shares taken 
by the various provinces may be exemplified by the following analysis of 
the trade of 1906-7. Of the total quantity (329,342 gallons) imported in 
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FLORIBUNDA THE CHEESEMAKER 

Prom the United that year, 150,899 gallons came from the United Kingdom ; 99,5.87 from 

Eingdom. Erance; 15,982 fr^ Italy ; 11,672 from Belgium ; 11,782 from Ger- 
many. The quantities from other countries were comparatively insignifi- 
cant" The shares received by the various provinces (in gallons) were as 
follows: — Bombay, 105,200 ; Bengal, 99,308; Madras, 52,360; Sind, 
38,230 ; Burma, 33,968. The shares (in gallons) taken by the chief im- 
porting countries in the different sorts of wine may be similarly exemplified 
by the figures for 1906-7: — Champagne — United Kingdom, 13,292; 
Belgium, 7,819; Erance, 6,638. Claret — France, 27,353; United Kingdom, 
8,084. Poet— United lUngdom, 77,080; Germany, 7,544. Sheery— 
United Kingdom, 18,023. Other Soets — Erance, 63,416; United King- 
dom, 34,420 ; Italy, 11,418 ; Spain, 7,022, etc. 


w 

D.E.P., WITHANIA, / EZ. Br. Ind., iv., 239-40; Gamble, Man. 

vi., pt. iv., Xnd. Timbs., 1902, 508; Solanace/E. A genus of shrubs, two of which 
309-12. are natives of India. 

W. eoagulans, Dunal The Cheesemaker or Indian Rennet, akri, panir, 
aahvaganda, spin bafja, shdpiang, khamazora, kdknaj, amukkura, pmneru-gadda, 
etc. A small herb common in the Panjab, Sind, Afghanistan and Baluchistan. 
Vegetable The fruit, both fresh and dried, is used medicinally, but is chiefly important 

Eenuet. as possessing the property of coagulating milk, and is used for that purpose instead 

of rennet in Sind, North-West India, Afghanistan and Baluchistan. This pro- 
perty was first noticed and made Imown by Stocks in 1849 (Journ. As. Soc. 
Bomb., 66). Mr. S. Lea published an account {Proc. Roy. 8oc., 1883, xxxvi., 
65-8) of experiments made on the seeds for the purpose of ascertaining whether 
they contained a definite ferment with the properties of ordinary rennet. The 
seeds were subjected for 24 hours to the action of various solvents which were 
then added to milk. A 6-per-cent, solution of common salt in water was found 
most effective in. extracting the ferment, which rapidly curdles milk. In sum- 
ming up, Lea states that the results of the experiments proved “ that the seeds 
of withania can be used as an adequate and successful substitute for animal 
rennet.” [<7/. Pharmacog. Ind., ii., 569-72; Agri. Ledg., 1893, No. 17, 114; 
1896, No. 6, 64-6 ; Kew Bull., 1903, 27-8.] 

W. somnifera, Ounal; Prain, Beng, Plants, 1903, ii., 750. The panir, asgandh, 
aahvagandhd, kutilal, tilli, ghodd, amukkura, penneru-gadda, etc. An erect shrub 
found tliroughout the drier parts of India ; frequent in the west and in Hindustan, 
rare in Bengal. 

Medicitie. Leaves, seeds and root are used in Native Medicine, being reputed to have 

diuretic and narcotic properties. The root, however, according to Dyniock 
{Mat. Med. TT. Ind., 1886, 043) “has universally been confounded with a root 
met with under the same names in the bazdrs, but which bears no resemblance 
to the root of Homntferu The asgand of the shops is the tuber of a convol- 
vulus, which, though much smaller and different in habit, does not appear to differ 
botanically from hto tmxa, dia itaui (p. 686). In Bombay the seeds of this species 
are employed to coagulate milk in the same way as those of the former, already 
detailed, and both plants accordingly often bear the same vernacnhu’ names. 

[Cf. The Bower Manuscript (Hoernle, transl.), 1893-7, 18, 87, 108, etc. ; Mat- 
thiolus, New Kreuterbuch, 1563, 465; Bruce, Travels in Africa, 1790, v., 54-6 
{Hhe Wanzey) -, Paulua AEgineta {Ad.»,ms, Comment.), 1847, iii., 369-60 ; JP/iar- 
macog. Ind., ii., 566-9; Banerjei,. Agri. (juitoc/c, 1893, 190; Agri. Ledg., 1896, 
No. 28, 282-3 ; Dutt, Mat. Med. Hind., 1900, 210-i.] 

WOODFORDIA FLORIBUNDA, SaUsb. : FI. Br. 572 ; 

Gamble, Man. Ind. Timbs., 369-70 ; Cooke, FI. Pres. Bomb., 1903, i., 
510-1; Datbie, FI. XJ'p'per Gang. Plain, 1903, 351; Praia, Beng. Plants, 
1903, i., 602; Brandis, Ind, Trees, 1906, 341; Lytheace.®. The ddwi, 
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dhaula, dkai, dawai, dhuvi, dhdtahi, icha, sanfha, Mahiri, chunghyek-d'dm, 
jatiho, jam, 'pitta, gul, daur, thdwi, phuhatti, dhavadma, jargi, yet hgi, etc. 

A large deciduous shrub found throughout India, ascending the Himalaya 
to 5,000 feet, rare in the south and not extending farther than to the 
hills of Karnul ; Shan hills and other forests in Upper Burma (Gamble). 

It yields a Gum, known as dhaura or dhau-ha-gond of Harauti and Mewar, Gum. 
which is said to resemble gmn-tragaeanth. The most important part of the 
plant is, however, the flowers. They appear from February to April, when they Seasou. 
are gathered and dried. Throughout India these are employed as a Dye either Dye. 
to produce a colour by themselves or as an adjunct or mordant chiefly with dl 
{Wovintin citi'ifoiiii). Prof. Hummel found them to contain 20-6 per cent, tannic 
acid and they have long been used as a Tan to a small extent, though for this Tan. 
purpose the flowers have been neglected in favour of the leaves. MEDiciNAi-iiY' Medicine, 
they are employed as an astringent. In the Central Provinces they are said to be 
eaten as Food, and in Bengal are utilised in the preparation of a cooling drink. Pood. 

The wood is used only for Fuel. The plant is a common ornamental shrub in Duel, 
gardens, being easily propagated by cuttings or .seed. 

\Gf. The Bower Manuscript (Hoernle, transl.), 1893-7, 117 ; Hunter, As. Bes., 

1795, iv., 42 ; Hardwieke, As. Bes., 1799, vi., 362 ; JPharmacog. Ind., ii., 40 ; 

Monographs, Dyes and Dyeing x — Russell, C. Prov., 1896,6-7; Banerjei, Bang., 

1896, 33 ; Fawcett, Bombay, 1896, 15; Hadi, TJ. Prov., 1896, 81-2 ; Dutt, Mat. 

Med. Hind., 1900, 165-6 ; Hooper, Agri. Ledg., 1902, No. 1, 44 ; Woodrow, 

Oard. in Ind., 1903, 320-1 ; Firminger, Man. Oard. Ink., 1904, 565.] 

WOOL, GOATS’-HAIR AND PASHM.— Moorcroft, Travels, d.e.p., 
1820 (ed. 1841), i., Ill, 410 ; ii., 164, 248 ; Koyle, Prod. Res, Ind., 1840, vi., pt. ii, 
139-54 ; Baden-Powell, P6. Prod., 1868, i., 177-88 ; ii., 1872, 25-66 ; 

Hoey, Monog. Trade and Manuf. N. Ind., 1880, 169-70, 178-9 ; Pogson, °° ‘ 
Letter in Proc. Govt. Ind. Rev. and Agri. Dept., 1881; Johnstone, Woollen 
Manuf. Panjab, 1884-5 ; Mukharji, Art Manuf. Ind., 1883, 341-4 ; 

Collins, Indust. Bengal, 1890, 11-2 ; Eamaswami Iyer, Manuf. of 
Kamblis in CMtaldrug, Mysore, 1891 ; Kichetts, Cat. Mysore Prod, in 
Chicago Exhih., 1893, 14-8 ; Monographs, Dyes and Dyeing ;~Hadi, 

V. Prov., 1896, 35-41 ; Pawcett, Bombay, 1896, 33-5 ; Monographs, 

Woollen Fabrics : Garrett, Bemr, 1898, 1-3; Pirn, XJ. Prov., 1898, 1-17 ; 

Thurston, Madras, 1898, 3-12 ; Banerjei, Bengal, 1899, 1-37 ; Marten, 

€. Prov., 1899, 1-9 ; Brendon, Bombay, 1899, 1-13 ; Watt, Chief Ind. 

Animal Prod., 1902, 111-2; Hannan, Texi Pthres Cowm., 1902, 185-217 ; 

Final Betti. Rept. Ahiore, 1903, 7-9 ; Cordemoy, Le Prod. Colon. dOrig. 

Animale, Paris, 1903, 126-^8; Hanausek, Micro. Tech. Prod. (Winton and 
Barber, transl), 1907, 124-39. 

The chapter devoted to Live Stock has dealt so very fully with the wild Indian 
and domesticated goats and sheep of India (pp. 743-9) that there practi- Supply, 
cally remains only the task of reviewing in this place the trade in raw 
wool and of furnishing a brief summary of the Indian woollen manufactures. 

But though maiw of the sheep, of India produce fleeces of hair rather than 
of wool, still fairly good wool is obtained here and there, as, for example, 
from the black-headed sheep of Coimbatore, the woolly sheep of Mysore, 
and the sheep found in large tracts of the Deccan, Rajputana, the Panjah, 
the United. Provinces and Bihar..(Patna sheep). 

Histoiyrd_\V'c)ol was known to the very earliest ®f the classic writers of India, History, 
and by the injunctions of the Institutes of Mann it is assigned as the material of 
the sacrificial thread of the Vaisya. In the Big Veda, moreover, there are hymns 
to Pashan, tiie god of the shepherds, which make mention of the bleaching and Traditioiis aad 
spinning of wool. Wool is regarded as ceremonially pure, and can accordingly Customs, 
be worn while eating or even performing religious functions. With the Vaish- 
navas the aradh observance should, in fact, be performed only when clad in woollen 
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garments. With most <f tstes the bridegroom attends the wedding service with a 
woollen charm tied aroSd 'the waist. Brahma created fire, woollen cloth, the 
Brahman, and the Msa grass (see p. 930). From these and such-like references, 
we are justified in assuming a vast antiquity for the Indian knowledge of wool, 
as also the arts of spinning and weaving it. 

But even with the Muliammadans, the knowledge in wool is no less extensive 
than with the Hindus. Frequent mention of it occurs in the Arabic and Persian 
classics. AH, Fatima, Hasan and Husain are spoken of as the children of the 
blanket. But in Asia the very earhest woollen garments were produced by 
plaiting, much after the fashion of grass-mats, and there would seem reason for 
helievHng that the property of felting wool was discovered before the art of 
spinning it. When viewed under the microscope, the individual fibres of wool 
are seen to be coated with minute scales, and the fibres are, moreover, curly and 
elastic. To these physical properties are to a large extent due the felting of 
wool, as the fibres, on being shrunk, get intertwisted and bound together. But 
the wool of sheep reared in tropical countries is less scaly, less curly and more 
rigid than that of temperate coxmtries, and becomes, in fact, hardly separable 
from the hair of goats. Hence it follows (to some extent at least) that the know- 
ledge in wool and the position of the woollen industries of India become less and 
less evident as the approach is made toward the warm moist regions of the tropic® 
or descent is made from the hills toward the plains. It is thus highly probable 
that the knowledge in wool came to India through the Aryan invaders (who 
doubtless were largely shepherds), and even to-day wool takes a very subordinate 
position in the art crafts of India proper, owing doubtless to its unsuitability as a 
material of clothing under the climatic conditions that prevail for the greater 
part of the year. 

During the early years of the British r\ale in India much attention was paid 
to wool, more especially shawl- wool (paalim) of the Panjab, Kashmir and Tibet. 
The papers written by Webb,Ilaper, Moorcroft and Hearsay, and later by Smythe, 
Hutton, Hodgson, Conolly, Cooper, etc., may be specially mentioned as the out- 
come. But long prior to these, many travellers make mention of wool. Thus, fm* 
example, Fryer {NewAcc. E. Ind. and Pers. (ed. 1698), 224) tells us that the English 
Company’s trade was in his day small from Persia but that they carried a few 
drugs, Carmania wool, etc. This is, therefore, one of the earliest refex'ences by a 
European to the Kirmani wool, which for many years past has constituted so very 
important an item in the imports of raw wool drawn by India to its looms. 

Characteristics ot the Fibre and Trade Ciassitication. — ^The nature and value of 
the fibre depends first upon the breed of animal from which obtained ; next, the 
climate, soil and herbage of the country in which reared ; and lastly, the method 
and care with which the fleece has been removed from the animal and sent 
to market. Biit it is well known that with every precaution observed, departures^ 
and irregularities occur. From the standpoint of buying and selling wool, its 
merit turns on softness, soxmdness, fulness and freeness. The individual hairs 
may v^y in length, thickness, and number of scales to the inch very greatly, 
even within the most carefully selected breed, and moreover they are different on 
the various parts of the body or during the various seasons of the year, and may 
even be irregular side by side on the same animal. Mr. N. Burgess, for example, 
gives the measurement of one hair in a sample of Saxon wool as of inch, 
while another lying by its side measured of an inch. But to compare with 
these, he records hair of Southdown with a measurement of -^l-^ of an inch and 
another the coarest fibre being of an inch. 

As with cotton, so with wool, the merit of the fibre is generally expressed by 
lengths to which it can be spun. 32’s wotdd be the lowest and 80’s the highest 
average yarn. That is to say, in the former 32 hanks of 560 yards each can be 
spun from the pound of wool, and so 80’s would mean that the wool was so fine 
that one pound could be spun into 80 hanks of the length mentioned, or 
44,800 yards. But if the wool be harsh and devoid of elasticity, while in length 
of staple it may be suited for a certain count, a much lower yam may actually 
be possible. Much, therefore, depends upon the condition or texture of the 
fleece. ■■ . 

As mentioned above, the under-fleece of the Tibetan goats yields the finest 
of all Indian wools — pashm. This is used for the most expensive and artistic 
purposes in the Indian woollen industries, more especially the shawls and chadars 
presently to be described. It is imported across the land frontier and almost 
exclusively through Kashmir. Waddell (Lhasa and Its Mysteries, 1905, 476-7 > 
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affords some interesting particulars of the pashm of So^hern and Eastern Tibet. 

He remarks that the Kashmiris have a monopoly of zh.e trade in Upper Tibet, 
whence they export it all by way of Krampur on the Sutlej, ICasInnir and Ladakh, 
and canvass for it chiefly in the tracts adjoining there. “ In Southern Tibet, 
however, most of this important product, the felted silky underwool, which 
should amount to hundreds of tons annually, is wasted, as the Tibetans do not 
know its great value, and do not collect it from either the yak, when shedding 
its winter coat in spring, or the goats and sheep.” 

Imported Kirmani wool and the still more inferior wahat shahi pashm (from Adulteration. 
Persia and Afghanistan), after being treated in a special manner, is extensively 
employed as a substitute for or in admixture with Tibetan pashm in the pro- 
duction of much of the pashmina of modern commerce. A more recent and 
even more pernicious practice is the use of foreign, mostly English, woollen yams 
in the fabrication of Indian textiles, for which both the colours and the quality 
of the yam are unsuited. 

Indian Wool. — The best wool is that of the Pan jab and Frontier Indiau. 
Province, of which perhaps Hissar would take the foremost place, hut Wool. 
Ferozpur, Lahore, Jhang, Shahpur, Peshawar, Dera Ismail Khan, Amritsar, 

Multan, Rawalpindi and Jhelum each produce wool in fair quantity and 
quality. In the United Provinces the most useful wool comes from the 
Himalayan tracts — Gaxhwal, Almora, and Naini Tal — while the important Himaiayi™. 
districts in the plains are those of Agra and Mirzapur. A large drain is, 
however, made on the Panjab, Rajputana and Sind, and also on foreign 
countries, to meet the manufactures of these provinces. The best-known 
local wools of Western India are the black Deccan and Khandesh and the Deccan, 
white wools of Sind, Gujarat, and Kathiawar. Sind and Baluchistan wools siud. 
are exported from Karachi, along with the fine wool obtained from Bikanir. Bitanir. 

The rearing of sheep in the Central Provinces is fairly important, especially o. Proy. 
in Jabbalpur, Nagpur, Chanda, Wardha and Raipur. In Rajputana and 
Central India, Bikanir, Jodhpur, Jaipur and Ajmir produce wool, and 
that of Bikanir is much prized all over India, especially for carpet- weaving. 

In Southern India the wools of Bellary, Karnul, Coimbatore and Mysore south India, 
are well known ; but the sheep of most other districts of Madras, like those 
of Bengal, yield hair rather than wool. 

Prices. — In an official report from the Director of Land Records and Price. 
Agriculture in the United Provinces, the following occurs regarding prices. 

The price depends upon the purity of the wool, but seers per rupee 
may be assumed as a fair average. Bikanir wool (wMte) fetches from 
under Rs. 20 to over Rs. 35 per mauiicl, according to fineness and freedom 
from burrs. Goats’ hair costs 10 to 12 seers per rupee and camels’ hair 
6 seers per rupee. 

INDIAN WOOLLEN MANUFACTURE. 

Mr. J. E. O’Conor (Reu. Trade Ind., 1893, 51) made the somewhat Manufae- 
significant comment : “ The trade is as yet quite unimportant and is tures. 

likely to remain so for a long time to come, unless the Indian mills are able 
to find markets in Asia for coarse blankets and horse- clothing, the only 
descriptions of goods for which there would be a fair demand in the regions 
we could hope to supply and the only kinds we could manufacture with 
profit to compete outside India with European goods.” In 1895, however, 
the imports from Great Britain had fallen off by per cent., while those 
from Germany had increased sixfold, from France threefold, and from 
Austria twofold. It had thus almost immediately been demonstrated that 
the attractively got up cheap shoddy and mixed woollen goods of the Shoddy, 
Continent of Europe (more especially of Germany) were not only ousting the 
superior manufactixres of England, but had undermined the ground which 
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the Indian Tnills werer^elieved capable of bolding. In Calcutta, for ex- 
ample, there has existed for many years past a large demand for coolie 
blankets and shawls, and this has recently been entirely usui-ped by cheap 
foreign supply. It is hardly to be wondered at, therefore, that the pioneer 
woollen mills of India, such as the Cawnpore Woollen Mills Co., Ltd., 
should have been driven to turn their attention almost exclusively to the 
production of high-class goods of pure wool in direct competition with the 
British supply, since their woollen blankets could no longer compete with 
the cheap low-grade foreign articles. Similarly it has been realised that 
there was a more profitable market open to the Indian mills in the produc- 
tion of ordinary average quality and even high-class woollen goods than 
in contracts with the Army Clothing Department of India. Thus it may 
be said that recent years have witnessed a complete revolution, and a 
wholesome one, since the date when the original Dhariwal Woollen Mills 
Company was established, almost exclusively, it might be said, to meet 
official contracts. 

The Dhariwal and Cawnpore Mills may he regarded as favourably placed 
to tap the supplies of India’s finest wools, such as those of Kangra, Simla, 
Garhwal, Kumaon and Nepal, the South-East Panjah (Shahpm:, Dera 
Ismail Khan, etc.) and South-Western Afghanistan. In some cases these 
wools have to be carried by road for 200 to 300 miles before they reach 
the nearest railway station. This is the chief drawback to the Indian 
mills — the long road transit and consequent heavy charges. 

Mills and Woollen Manufactures of India. — In 1876 the Cawnpore 
Woollen Mills were established, and ten years later (1886) there were four 
woollen mills in India with a combined capital of Es. 18,00,000. These 
gave employment to 1,372 persons, had 242 looms and 5,420 spindles 
under use. They produced goods to the extent of 798,062 lb., valued at 
Es, 5,27,420. Still a decade later (1896) there were 6 mills at work in 
India with a capital of Es. 32,50,000, and these gave employment to 3,017 
persons, had 530 looms, 18,668 spindles, and produced 2,346,670 lb. of 
goods, valued at Es. 24,96,751. During 1904 there were 6 mills with a 
capital of Es. 46,26,000, employing 3,468 persons, 737 looms and 25,931 
spindles, with a production of 3,508,700 lb. valued at Es. 36,74,678. That 
is a record of thirty years’ progression of which India has no cause to be 
ashamed, yet it should be viewed as, giving but a foretaste of still greater 
advancements. 

It may perhaps suffice to complete this reference to the Indian, power- 
loom woollen mills to repeat that, as a rule, they concern themselves with 
the grooving demand for goods on a European pattern and style, such as 
serges, broadcloths, flannels, tweeds, blankets, travelling rugs, etc. They 
have also given attention to the production of worsted, knitting yarns, 
Berlin wool, as also knitted goods of all kinds, such as so<;ks, cardigans, 
jackets, jerseys, caps, gloves, etc., etc. They use pure wool: for the 
lower grade goods, Indian wool, and for the higher, the finer imported 
wools, either alone or mixed with Indian. They do not attempt the 
imitation of Indian special textiles, nor have they as yet engaged in any 
branch of the European carpet industry. 

Indigenous Woollen Industry. — But the official returns of mills take 
cognisance only of factories that each employ not less than 25 persons 
and keep these at work mainly, if not exclusively, on the production of 
woollen goods. Scattered all over India, however, more especially in 
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the upper provinces, there are small hand-loom^orkshops in woollen 
manufactures, and these each employ only one or two hands. In the 
aggregate thejr are important, though out of the large iiumher that 
exist, recognition is made officially of only some 10 or 12, because, 
though not woollen mills in the strict sense, they are weaving establish-, 
meiits that employ annually from 4,600 to close on 6,000 hands. These 
larger wool- weaving indigenous establishments are all located within the 
Panjab and are concerned for the most part in the production of shawls, 
chadars (s'ee next page), pasJimina, jammvar (or patterned alwans), Pa^hmwa. 
'pattu, etc., etc. But here and there throughout India there is a fairly Jamaicar. 
large industry in Oriental carpet- weaving (see Carpets and Rugs, 272-5) 
and in felted rugs {namdas), and this does not appear to be included in 
the official returns above indicated. But if the study of the Indian woollen 
industries be extended so as to include the production of mixed fabrics, 
that is to say those in which wool constitutes but one, and pei’haps the 
least important ingredient, an extensive assemblage of textiles would 
be thereby embraced, such as the himrus, mashrus, ghattas and the like. simm. 
These are mostly made of silk and cotton mixed, but occasionally of wool 
and silk combined. The name mashru {Le. permitted textile) gives the Mashm, 
key apparently to the explanation of the richly varied assemblage of 
fabrics so designated. Pure silk was forbidden to be worn by Muham- 
madans except on special occasions, and thus the weavers conceived of 
numerous methods by which an admixtmu, perhaps of but a small amount, 
of silk might be thrown on the surface of a woollen or cotton textile to 
give it the rich effect of being constructed almost entirely of the more 
expensive and luxurious material. The word Jiimnt literally means a 
textile intended to be ■worn in the cold season. It is woven of cotton so 
treated as to give it the effect of wool, and is usually brocaded with silk. 
Occasionally such textiles are made entirely of silk, and are, strictly speak- 
ing, amrus, but when, in place of cotton, wool is used, they are commonly 
designated jammvars. These are pieces of a fixed length, such as would yamwnri. 
be required for the preparation of & ckoga or coat, or suitable for a 
lady’s dress. They are simply brocaded woollen goods with the pattern 
either in very fine pashm or in silk, or they may be in cotton, with 
pashm or silk ornamentations. In the jamawars of Kashmir, the end 
pieces are woven straight on, but in Aipritsar and Ludhiana they are 
sewm on. A large percentage of the Kashmiris settled in British India 
have abandoned the shawl trade and concentrated their attention ex- 
clusively on the production of plain pashmina or of jamawars. They 
found a lucrative field in the larger towns, especially where these possess 
a fair percentage of Muhammadans, such as Lucknow, Hyderabad, etc., 
and in time the weavers adapted themselves to the requirements of their 
markets anti produced himrus and other brocaded textiles in which wool 
was largely replaced by cotton or silk. Within recent years a soft form 
of wool has been imported into India (and in increasing quantities) origi- 
nally from Kirman in Persia, more recently from Australia and Afghanistan. Kirmani wooi, 
So also by special treatment soft staple can be produced from almost any 
wool. These special wools are worked up alone or in admixture with pashm 
in the production of pashmina, a textile imitated in Europe by a fabric 
known as “ Kashmir,” which, needless to say, is not made in Kashmir nor in “ Kasiimir ’• 
India, any more than a tithe of pashmina sold in India and exported to 
Europe and America is made of pashm. [G/. Imp. Gas., 1907, iii., 212-8.] 
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Shawls and Shawls and CAacfars.— *i'Some years ago tlie Indian supply set the fashion 
Chadars. of wearing these special articles and gave the name shawl (sAaZ) to Europe. 

These textiles are woven of the finest wool (usually the under-fleece of the 
Tibetan goat), known as pashm, an extremely fine hair (which in Europe is 
Pashmina. Called sliawl-wool, the textile being pashmina). The Rampur chadar is 

cSr' usually white or of some plain colour. It is woven of a woollen (pashm) 

warp and a specially prepared silk, sometimes even cotton weft, though 
occasionally the weft also is of pashm,. In manufacture, chadars are twilled 
or damasked, but they may be embroidered in the s/taZ-stitch fashion, 
and may even be possessed of narrow ornate borders or be embroidered 
in pale-coloured or white silk. A large proportion of the soft shawls 
sold in India to-day as Rampur chadars, and which are often carried away 
by visitors in good faith as being genuine, are made in Europe and sent 
to India on purpose to meet the demand that exists for these goods. 
Kashmir Shawl. Much has been written on the Kashmir shawls. Perhaps the earliest 
account of any note is that given in the Ain-i-Ahhari, 1690 (Blochmann, 
transL, 91-2). “His Majesty encourages, in every possible way, the 
manufacture of shawls in Kashmir. In Lahore also there are more than 


Early Eecords, a thousand Workshops.” Bernier, who travelled in India in 1656-8, 
gives some interesting particulars regarding the Kashmir shawls and the 
woollen manufactures of the Panjab generally (Travels, in Constable, Or. 
iHisc., 1891, 402-5). Great pains, he says, have been taken to manufacture 
shawls similar to those of Kashmir, in Patna, Agra and Lahore, but, 
notwithstanding every possible care, they never have the delicate texture 
and softness of the Kashmir article. Vigne (Travels in Kashmir, 1842, 
ii., 125) aflords many useful facts, but Moorcroft (Travels, ii., 164-217) 
produced what might be described as a full technical report of the materials 
used, methods of fabrication, and trade in Kashmir shawls during the 
period of his special studies. Lawrence (Valley of Kashmir, 1895, 375) 
Preseat carries the story down to the present position of the craft — a tradition, 

Position. memory of the past, a degraded industry starved through the loss of 

the European demand. Dr. A. Mitra, in a pamphlet on the Arts and 
Industries of Kashmir State, says the time was when 60,000 persons were 
employed in shawl-weaving and brought into the State fifty lakhs of 
rupees a year. How, instead of prosperity, the people are sunk in the 
most abject poverty. [Gf. Ind Art at Delhi in 1903, 338-65.] 

Kashmir shawls are classified according to size, shape or purpose for 
which made, e.g. plaids, shawls, handkerchiefs, table-covers, curtains, 


scarves, etc., but it may be said there are two chief modes employed in 
their artistic ornamentation — (a) tili or hanihar (patterns elaborated 
on the loom), and (6) amlikar (patterns worked by the needle). The one 
is woven, the other embroidered, but curiously enough and contrary 
to what might have been anticipated, the needle (or hand-work) is less 
expensive and at the same time less artistic than that produced by the 
loom. A sort of intermediate condition, however, also exists in which 
the imperfections and shortcomings of cheap loom-work are removed, oi 
made up for by subsequent needle embroidery. But the loom commonly 
used is hardly more than a few inches in diameter. Strips (braids) or 
patches are thus woven, then pieced together with the necessary pieces 
of pashmina cloth to form the shawl. The unions are next cleverly ob- 
literated by needlework that can hardly be distinguished from the loom- 
work. The ground material is usually the finest and purest pashm, and 
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the held (matan) may be of one piece (when the ^hawl is called a khali- 
matan) or consist of four squares of difierently coloured ^ashmina (when 
it is described as a char-haghan). If in the centre is placed a medallion 
of flowers, the shawl is spohen of as a chand (moon), and if it has only 
corner flowers, it is a hunf. Lastly, when one end has a deeper band of 
embroidery than the other, and both ends are much broader than the 
side strips, the shawl is spoken of as a shahpasand or palledar. 

The chief centres of the Kashmir shawl manufacture to-day are Kash- 
mir, Amritsar, Sialkot, Ludhiana, Gurdaspur and Lahore. The returns 
given below of the exports of Indian woollen goods afiord the only in- 
dication available of the extent of the trafi&c. But for centuries past 
expensive Kashmir shawls have been much sought after by the princes 
and nobles of India. The possession of one or more of priceless value 
was an admitted mark of nobility, and accordingly such shawls were 
treasured and handed down from generation to generation. Some of 
the finest known examples of Kashmir shawls are, accordingly, those 
belonging to the older families. It was perhaps an unfortunate cir- 
cumstance when the French nobility sought out these expensive garments, 
French traders visited Kashmir to purchase their annual supplies and 
year by year dictated the changes in style which they deemed necessary 
to meet the ever changing fashions of Paris. An incalculable injury to 
the art conceptions of the Kashmir people was a necessary consequence 
of this new trade, and when the Franco-Prussian war put a complete 
check on the demand, the Kashmir weavers who had become dependent 
on their French customers were ruined. Meantime Paisley had imitated 
completely and successfully the Kashmir shawls, and at a price far below 
what the hand-weavers could accept. Although these imitation shawls 
had the severity of all power-loom fabrics, they reproduced every detail 
of the originals and were marvellously woven and extremely beautiful 
and delicate in texture, so much so that by many they were preferred 
to the more clumsy though more artistic shawls of Kashmir. The cheapen- 
ing process soon, however, eflected its own ruin. Paisley shawls became 
so common as to cease to be popular. The demand terminated and the 
Paisley new industry had to be abandoned, its expensive and ingenious 
machinery sold as old iron, and its weavers converted into sewing-thread 
spinners, just as the bulk of the Kashmir shawl-weavers had to become 
either carpet- weavers or agriculturists. But Paisley has recovered from 
the loss of its shawl-weaving industry : Kashmir has not. And this is 
ever the story of art and industrial instinct. The latter lives by conquest, 
the former dies by contest. [Of. Andrew Blair, The Paisley Shawl, 1906.] 
INDIAN TRADB IN RAW WOOL. 

Prof. Clapham of Leeds, in an address to the Yorkshire Association 
for Promoting Commercial Education, gave some striking facts regarding 
the wool trade of Great Britain. In 1840 the imports from Australia were 
40,000 bales ; in 1850, 140,000 bales ; in 1860, 200,000 bales ; and in 
1870, 500,000 bales of wool. If by “ bales ” was meant “ sacks ” of 
364 lb-, the imports mentioned for the last year would have been 
182,000,000 lb., or just one-half the amount recorded thirty years later. 

Up to the opening of the Suez Canal, London was the world’s chief 
emporium for wool, but the establishment of steam shipping and of cable 
communication, when taken in conjunction with the quick route through 
the Canal, had the natural effect of bringing the sellers in Australia into 
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direct touch, with the buyers in Europe, and hence London lost its su- 
premacy in the traffic. ■ In modern returns of the British trade, wool is 
dealt with under the following headings : — (1) Alpaca, Vicuna and Llama ; 
(2) Goats’ Wool or Hair, Mohair (Angora goats’ hair) ; and (3) Sheep or 
Lambs’ Wool. Of the last mentioned, the following statement for the 
past five years may be given : the countries that supply 10 million pounds 
and over being alone mentioned and the last three figures omitted as a 
matter of convenience 


Statement of Wool Supplies into Great Britain {omitting last 
three figures). 


Chief Countries of Supply. 

1902. 

1903. 

1904. 

1905. 

1906. 

France . . . . . . . . 

Chili .. 

Argentine 

lb. 

27,766 

14,862 

24,482 

lb. 

15,781 

16,133 

24,149 

lb. 

20,026 

16,212 

13,367 

lb. 

21,388 

15,056 

26,675 

lb. 

23,854 

17,200 

29,984 

Cape of Good Hope . . 

Hatal ... .... 

Bombay 

West Australia 

South Australia . . , . 

Victoria 

H.-S. Wales, 

Queensland 

New Zealand . . . . . . 

68,479 

8,819 

23,933 

14,338 

27,456 

82,742 

118,398 

21,696 

148,233 

66,878 
11,435 
28,816 
12,410 
26,095 : 
58,006 ; 
106,786 ; 
15,035 
155,127 

57,876 

7,250 

38,658 

12,407 

24,443 

65,960 

94,793 

19,968 

133,752 

58,331 

9,370 

36,693 

15,916 

26,447 

67,415 

114,884 

25,908 

139,268 

53,997 

13,273 

42,268 

13,232 

35,776 

64,924 

109,920 

23,290 

146,769 

Total of all British Possessions 

526,397 

492,452 

403,476 

603,944 

516,204 

Grand Total of British Supply 
from all countries . . . . 

637,129 

699,500 

561,677 

616,708 

639,342 


It will thus be seen that the supply of wool drained from British India, 
when compared with that from Australia and New Zealand, is unimportant. 
Prom the Indian point of view, however, it is very considerable, since it 
represents an amount that might with great advantage have been wmrlred 
up locally and been thus employed, to contest the import traffic in foreign 
manufactured woollen goods. 

jRAW WOOL. — Little or no information can be furnished as to the 
total production of wool in India. According to the Agricultural Statistics, 
there were estimated to have been in India during 1905-6, 18,029,181 
sheep and 25,172,701 goats. It has further been ascertained that a yield 
of one seer (2 lb.) of wool per annum would fairly represent the yield of 
each plains sheep, and something like three seers that of the hills. But 
it may be added that the returns just mentioned ignore the shee]i and 
goats of the alpine tracts, more especially those across the frontier, from 
which a large portion of the finest wool of India is derived. And more- 
over, in the tropical portions of the plains, the sheep yield very little true 
wool : in fact their fleeces are so poor that they are often not even clipped, 
the animals being reared purely and simply as sources of mutton. On 
the other hand, many of the goats yield hair of such a quality that it may 
be used for some of the purposes for which wool is employed, if indeed 
goats’ hair be not sometimes mixed with wool. And, of course, the under- 
fleece of the Tibetan goat constitutes the pashm or wool, of which repeated 
mention has to be made in this article. It thus seems safe to assume 
that one seer per sheep, on the heirds actually registered, might be ac- 
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cepted as fairlj representing the annual supply of wool in India, or say 
36,058,362 lb. But that estimate may be checked bf* reference to Tarious 
records of actual transactions ; — 

Tmas-^ frontier Traffic.— IhB imports of wool into India for the latest 
years of official returns were — 1902-3, 92,990 cwt., valued at Rs. 23,91,242 ; 
1903-4, 97,125 cwt., valued at Rs. 27,10,041 ; 1904-5, 105,954 cwt., 
valued at Rs. 30,89,138 ; 1905-6, 141,771 cwt., valued at Rs. 42,45,286 ; 
and in 1906-7, 171,783 cwt., valued at Rs. 57,86,817. The chief countries 
that contribute wool to India are South-Western Afghanistan, which in 
the last-mentioned year gave 105,686 cwt., and Tibet, 34,869 cwt., while 
the supply from Khelat came to 13,071 cwt. To allow of comparison with 
other returns, the total imports may be expressed in pounds, viz. 19,239,696. 
The growing importance of the Trans-frontier wool traffic is one of the 
most encouraging aspects of the modern trade. 

The exports of wool across the frontier are unimportant, and consist 
chiefly of foreign wool sent to Southern and Western Afghanistan and to 
Kashmir — ^the total exports in 1906-7 came to 92,960 lb. 

Internal Traffic— J^aiJ and River.— The totals carried during the past 
six years have been as follows : — 1901-2, 197,341 cwt. ; 1902-3, 249,797 
cwt. ; 1903-4, 284,680 cwt. ; 1904-5, 359,700 cwt. ; 1905-6, 354,725 cwd. ; 
and 1906-7, 383,102 cwt. If the last figure be expressed in pounds to 
allow of ready comparison, we learn that 42,907,424 lb. were distributed 
by the railways during the year in question. Of that amount 19,239,696 lb. 
would doubtless correspond ■with the supply received across the land 
frontier from foreign countries, thus lea'ving a balance of 23,667,728 lb. 
as derived from the sheep of India proper — a figure that, on estimated 
production, would leave a balance to meet purely local or homestead 
requirements of 12,390,634 lb. 

In an official report of the Department of Land Records and Agri* 
culture in the United Provinces, it is estimated that the local production 
in these provinces for the year under review (1896-7) may have been 
something like 2,624,000 lb. The balance available for local consumption 
(chiefly at the Cawnpore Mills), after adjusting imports and exports on 
local production, would have been 2,333,556 lb. This view would be in 
accord with the returns for rail and river traffic, and is perhaps a fairly 
representative statement of one of the chief provinces in the wool trade 
of India. 

Foreign Exports . — The follo'wing were the total exports from India 
to all foreign countries during the past six years : — 1901-2, 19,592,620 lb., 
valued at Rs. 79,38,259 ; 1902-3, 27,892,898 lb., valued at Rs. 1,16,53,204 ; 
1903-4, 33,234,775 lb., valued at Rs. 1,37,73,957 ; 1904-5, 38,571,968 lb., 
valued at Rs. 1,89,16,747 ; 1905-6, 42,514,498 lb., valued at Rs. 2,11,47,283; 
and in 1906-7, 45,909,898 lb., valued at Rs. 2,42,65,349. Last year’s 
exports thus show an expansion of 8 per cent, in quantity and 14 ‘73 per 
cent. in. total value on the figures of the year preceding, and of 134 per 
cent, quantity and 205 per cent, in value on the exports of 1901-2. At 
the same time they maintain a continuous record of progression for the 
sixth year in succession. Of the total exports in 1906-7, Great Britain 
took 43,184,135 lb., the United States coming next with 1,578,903 lb. 
Another significant feature is the rise of the Karachi traffic. In 1901--2 
the share taken by that port came to 6| million pounds, but in 1906-7 it 
stood at 18| milhon pounds. Karachi is to-day about co-equal in im- 
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portance with. Bombay in the export of wool, the two ports between 
them having taken ^ose on 33 million pounds out of the 45 millions 
exported in 1906-7. An inspection of the railborne traffic reveals the 
interesting fact that while the Bombay portion of the exports is drawn 
from the Bombay Presidency (Eajputana and Central India mainly), that 
of Karachi is drained from, the Panjab and Sind. 

Foreign Imports. — The demand for foreign raw wool may be accepted 
as contributing toward the higher class woollen goods, both hand- and 
power-loom, though in the former case the foreign wool appears to be 
largely employed as an adulterant or even a substitute for the more ex- 
pensive 'pashm. In 1896-7 the imports were returned at 4,725,899 lb., 
valued at Es. 14,02,284 ; in 1898-9 they were 3,283,905 lb. ; in 1900-1, 
2,871,319 lb.; in 1902-3, 2,756,071* lb. ; in 1904-5, 2,117,734 lb; in 
1905-6, 2,908,036 lb., valued at Es. 9,18,395 ; and in 1906-7, 2,451,237 lb., 
valued at Es. 8,64,505. Practically the whole of these imports are drawn 
from Persia, with smaller quantities from Mekran and Sonmiani, and are 
imported into Bombay and Karachi, a fair portion being thence carried 
by rail to the Pan j ah and the United Provinces. The traffic by sea would 
seem to have improved steadily up to 1896-7, since which date it might 
be described as having declined. In 1876-7 the imports of raw wool 
were valued at Es. 5,32,116 ; fifteeu years later (1890-1) they stood at 
Es. 11,56,154, and attained their maximum five years later still (1896-7), 
hut have ever since almost steadily declined. Against this shrinldng 
demand, however, for foreign wools (brought by sea) has to he placed 
the expansion of the Trans-frontier traffic already dealt with, especially 
that across the north-western frontier, which may he regarded as bringing 
Kirmani wools to India by land routes, to some extent doubtless an ex- 
pression of increased railway facilities within India itself. [0/. Kermanshah 
Wool, in Dipl, and Com. Eepi., 1903-4, ii., No. 3189, 25-7.] 

MANUFACTURED WOOL.— Imports. — ^The encouraging conception 
of the Indian woollen industries receives a somewhat severe set-back by 
an inspection of the foreign traffic. It is not possible to give the returns in 
pounds, since most of the articles are sold by number or by the yard. The 
value may, however, he accepted as a sufficiently satisfactory standard. 
In 1896-7 the Imp©rts of woollen manufactures were valued at 
Es. 1,69,24,447 ; in 1898-9 at Es. 1,62,37,310 ; 1900-1 at Es. 2,11,25,766 ; 
1902-3 at Es. 1,40,59,122 ; 1904-5 at Es. 3,07,64,281 ; 1905-6 at 

Es. 2,42,51,878 ; and in 1906-7, Es. 2,05,21,666. Thus in the past eleven 
years the imports of manufactuxed wool have expanded from a valuation 
of £1,128,296 in 1898-9 to £1,368,111 in 1906-7, hut if the study he 
carried still further hack, the expansion becomes more marked. In 
1876-7 the imports of woollen goods came to only £541,101, whereas the 
highest record during the past thirty years was in 1904-5, when the 8upj)ly 
drawn from abroad by sea was valued at £2,050,952. The Indian mills 
are thus seen to be securing but a small portion of India’s demand for 
European manufactured woollen goods. But by way of contrast, it 
may be here mentioned that the exports of Indian woollen goods (mostly 
Oriental carpets and shawls) rarely exceed £120,000. 

Turning now to the nature of the imports and countries of supply, 
the chief item is “ piece goods.*’ Out of the total of Rs. 2,05,21,666, the 
share taken by piece goods alone came to Es. 1,39,52,624. Of that amount 
the United Kingdom supplied Es. 1,03,31,105 and Germany Es. 26,76,231. 
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Fully half these imports are consigned to Bombay, one-third to Calcutta, 

and the balance to Burma, Sind and Madras. Fallowing the “ piece 

goods ” come “ shawls.” During the five years ending 1906-7 these have shawia. 

manifested an average valuation of Rs. 33,07,815 (or, say, £220,521). They 

come chiefly from Germany, from which the average annual amount 

consigned to India for the five years ending 1906-7 showed a valuation 

of £159,324, while from Great Britain the quinquennial average came 

•only to £42,658. What is, however, far more significant, the supply 

from the United Kingdom contracted from a valuation of Rs. 14,57,354 

in 1901-2 to Rs. 81,272 in 1906-7, while from Germany it expanded from 

Rs. 14,74,562 in 1901-2 to Rs. 46,86,246 in 1904-5, and contracted 

to Rs. 24,35,951 in 1905-6 and to Rs. 13,04,494 in 1906-7. The shawl 

traffic is almost entirely with Calcutta, and is very largely the expression 

of the demand made by the coolies employed in the tea industry for OooUe Trafflo. 

shawls and blankets, so that Germany has not only driven the Indian 

mills, but the British as well, out of this particular market. 

The imports of woollen carpets and rugs into India have for some oarpate. 
years past manifested a continuous expansion. In 1896-7 these were 
valued at Rs. 4,67,836, and during the past six years the traffic has 
been as follows 1901-2, Rs. 8,49,168 ; 1902-3, Rs. 5,76,304 ; 1903-4, 

Rs. 8,96,738 ; 1904-5, Rs. 13,98,640 ; 1905-6, Rs. 14,47,131 ; and in 1906-7, 

Rs. 10,56,679. During the last-mentioned year carpets and rugs to the 
value of Rs. 7,30,496 came from the United Kingdom, Rs. 2,04,540 from 
France, and Rs. 72,219 from Germany. It is only necessary to add (in 
view of the activity of the Indian woollen mills) that the imports of 
hosiery came in 1906-7 to Rs. 8,05,614, of which Rs. 6,97,490 worth Hosiery, 
came from the United Kingdom, two-thirds being taken by Bengal and 
Bombay and the remaining third by Burma, Sind and Madras. 

Exports. — The total value of the exports of wooUen goods came, Exports, 
on the average of the returns for the five years ending 1906-7, to a 
valuation of Rs. 23,78,835, but the figures as they stand would seem to 
indicate a shrinkage, the year 1905-6 showing the lowest valuation of 
the series. But taking 1906-7, the total exports came to Rs. 22,92,838, 
of which Rs. 16,04,573 represented the portion taken by the United 
Kingdom, and this is followed by the United States with Rs. 4,03,973 ; 

China with Rs. 33,390; and Germany with Rs. 31,699. Thus while 
Germany supplies India with a yearly increasing quantity of inferior 
woollen goods, she takes in return practically none of India’s manufactures 
of wool. But it may be added that the exports from India to the United 
Kingdom, the United States and Germany just mentioned, are almost 
entirely Oriental carpets and rugs. The exports in shawls are made 
mainly to the Straits Settlements, and the exports in piece-goods (possibly 
for the most part Native-made 'pashmina) go to the United Kingdom, 

Ceylon, Hongkong, the United States, China and Japan. 

WRIGHTIA, Br. ; FI. Br. Ind., ni., 652-4; Gamble Man. Ini. B.E.P., 
Timhs., 1902, 486-7 ; Cooke, FI. Pres. Bomb., ii., pt. i., 136-8 ; Brandis, 315 ^* 3 ' 

Ind, Trees, 1906, 461-2 ; Apocynace^. A genus of shrubs ot sniall ^ 
trees of which about six species are found in India, the following being 
those of economic importance : — 

W. tlnctoria, /?. Br.; indarjau, hyamaraka, hhimi, dudhi, Mlakado, pdla, 
veypaU, tedlapdl, amkudu, kodmurM, etc. A small deciduous tree of “the 
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Peninsula of India, common in the Deccan and Kamatak and the Bombay Pre- 
sidency, extending nor^h to Bajpntana and Banda, in deciduous forest ; also in 
Burma " (Gamble). 

It yields a crude Rtxbbeb, which was found to give the following analysis - 
water, gum, etc., 25' 8 per cent. ; resin, 45' 8 ; caoutchouc, 28’ 4, [G/, Ind. For., 

1 903, xxix., 406-7.] The seeds are said to be used as an adjunct to other materials 
in dyeing, while from remote times the Natives of Southern India have employed 
the leaves as a source of blue dye or indigo. The root- hark and seeds, though 
of no value medicinally, have been the cause of considerable confusion in the 
literature of Indian Materia Medica, being frequently mistaken for and used to- 
adulterate those of nt>utvvnetm atituiysenterUti (see p, 640). The Wood is 
of good quality for carving and turning, and is fairly extensively used for both 
these purposes. It is said to resemble ivory in colour and texture, and according 
to Bice {Mysore Gaz., 1897, i., 81) is employed for making the celebrated Chena- 
patna toys and for wooden idols. [G/. Pharmacog. Ind., ii., 397—8 ; Cameron, 
For. Trees Mysore and Coorg, 1894, 186—7 ; Fharm. Journ., 1901, Ixvii., 690.] 

W. tomentosa, Poem. & Sehult. ; Praia, Beng. Plants, 1903, ii., 674. The dudhi, 
dharauU, aandi-huya, atkura, karingi, selemnyoJc, pal kurwan, harido, tella pal, 
lettouk thein, etc. A small deciduous ti-ee “ throughout India, chiefly in decidu- 
ous forests, extending in the Sub-Himalayan tract westwards to the Beas, east- 
wards to Sikkim ; mixed forests of Burma ” (Gamble). 

Every part of the tree discharges, on being wounded, a yellow milky juice, 
said to yield a good yellow Dte when diluted with water. The seeds are reputed 
to afford a medicinal Oil, and both stem and root bark are said to be useful in 
cases of snake-bite and scorpion sting. The leaves are eaten as a Pot-herb by 
the Santals. The Wood is even-grained, easy to work, and used for making 
combs, and in carving and turnery, etc. [G/, Cameron, l.c. 187 ; Duncan, Dyes 
and Dyeing Assam, 1896, 56.] 


z 

ZEA MAYS, Linn. ; FI. Br. Ind., vii., 102 ; Bonafous, Hist. Nat, 
Mais, 1836, tt. 1-19 ; Duthie and Fuller, Field and Garden Crops, i,, 21-4, 
t. V. ; Lisboa, Bomb. Grass., 1896, 43-4 ; Semler, Trop. Agrih, 1902, iii., 
48-124 ; Prain, Beng. Plants, 1903, ii., 1208-9 ; dRAMlNE^. Maize, 
Indian-corn, bJiutta, nialcJcai, junri, huhri, mahii, mungari, junala, ehhale, 
makhd-sMlam, mohka jonna, cholam, pyaunghu, etc. 

A tall annual grass, according to De Candolle originallj native of New 
Granada, but now cultivated almost tbroughout tlie world. The culti- 
vated races are very numerous and sliow great power of adaptation to 
local environment, so rnucb so that efforts to introduce American forms 
into India have generally resulted in degeneration towards the existing 
(now often called indigenous) forms. There seems no doubt that maize 
came to India from America, and was possibly brought thence direct by 
the Portuguese. But it appears to have beeen cultivated in India for at 
least a hundred years before forms were evolved, for each tract of country, 
of sufficient merit to justify extensive production. When, however, India 
had obtained its own special forms, maize moved rapidly over the whole 
continent, assuming tropical conditions in some parts,’ temperate and even 
arctic in others. 

History — The admirable account of the origin of this plant furnished by De 
Candolle {Orig. Cult. Plants, 387-97) leaves little that can be hero added of any 
material value. Maize was unquestionably introduced into India just about the 
time of the advent of the East India Company, and the first mention in their 
Proceedings, of what may possibly be this grain, occurs in a letter of ds,to October* 
1621, addressed to the Surat agent by Capt. John Weddell, in which he eugg6,ytB 
that a " w'arehouse be hired at Swally for the temporai'y housing of the ‘ chander- 
o-uze’ ” (khandarus ~ an Arabic name for maize) {Fmt&c, Fngl. Factories Ind,, 
1906, 296). It is, however, highly likely the khandarus in question was picir and 
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not^ maize—that Arabic name being now applied to b^li grains. Baber {Me- Hot seen by 
motVa (portion written 1520-9)) makes no mention of having seen maize on his Baber, 
arrival in India, though he carefully describes all the animals and plants new to 
him. Moreover, the early European travellers in India, including the botanists 
Rheede and Rumphius, are silent regarding this cereal. Abul Fazl [Ain-i-Ahbari — 
i\\Q Adminstf. Kept, of the Emperor Akbar for 1590 a,d.), in his long list of grains 
and pulses grown in India during the 16th century, does not include maize, but 
he remarks under heura (Pandanus, see p. 777) that its leaves are like those of 
maize (Blochmann, transL, 83). The word “maize” is of course furnished by the 
translator, and must be an incorrect i-endering. It is interesting to note, however, Mentioned in 
that Mendoza {Hist. China, 1585) mentions amongst the plants observed by him Oliina. j 
the iilant called maize, -which constitutes the principal food of the Indians in 
Mexico ” (Bretschneider, Hist. Europ. Bot. Disc, in China, 1898, 10). In the 18th 
century Burmann published his Thesaurus Zeylanicus and his Flora Indica, but 
in neither does he allude to xea. Hove, who at the close of the 18th century 
(1787) visited Bombay in order to study its cotton, wrote a report full of infor- 
mation on all the crops seen by him, but does not mention Indian-corn. But it 
would perhaps be unsafe to assume that, although the pine-apple was fully known 
in the 16th centmy, so extremely valuable a plant as the maize had not reached 
India rmtil after the date when Rmnphius wrote his gi’eat work {Herb. Amb., 

1750), which to some extent figures and describes the plants of India. If we can 
accept the passage above indicated from Foster as satisfactorily establishing the 
existence of the grain in India, it must have been an article of commerce nearly a 
century previous to the date at wliich Rumphius -wrote. 

The most general vernacular name in India for this com is makkai (Mecca Indian 
corn), which may be regarded as manifesting the association of the grain with the Names, 
Muhammadan rulers of India and at the same time accepted as strongly sug- 
gestive of the Portuguese influence at the court of the Mughal, The displacement 
accomplished by the new cereal, or rather its appropriation of names formerly 
given to certain forms of Sonjhnm, may be viewed as denoting the hanate pro- 
pensity of Asiatics to contrast all new ideas with pre-vious conceptions. The 
origin of its other most general name, bhuta, is more obscure, but is probably 
derived from bhukta or bhutta to eat. Both names are clearly modern, however, 
and do not occur in any classic works of even the most recent date. So very 
little progress had, however, been made with maize cultivation that Roxburgh 
wrote, about the beginning of the 19th century, that Indian-corn was “ cultivated 
, in various parts of India in gardens, and only as a delicacy ; but not any- Grown as 
where on the continent of India, so far as I can learn, as an extex-xsive crop.” a Luxury. 
Buchanan-Hamilton {Kingdom of Nepal, 1819, 284, 312), while dealing with 
the ancient State of Yxunila (its capital Chhina-chin ) says that they had 
maize. In a further page, he remarks of Kangra — “ The poor live much on 
maize.” Very shortly after the appearance of Roxburgh’s Flora Indica, how- 
ever, Graham {Gat. PI. Bombay, 1839, 240) WTote of Western India that maize Extensively 
was “commonly cultivated.” Dalzell and Gibson {FI. Bomb., 1861 (suppL), Grown, 


100), some thirty years later (1801), said that it was “extensively grown in 
the early part of the rains, especially near large towns.” These authors also 
add — “ The grain is seldom used in India as a flour.” But as illustrative of the 
extremely local character of the information often furnished by Indian writers, 
it may be added that Stewart (in 1862) wrote of Bijnour that “ much of the maize 
was ground into flour and made into bread, although very much less is here used 
in this way than in the Panjab.” It is thus very probable that in Upper India 
(a region, comparatively speaking, unknown to Roxburgh) maize was much more 
extensively grovm at the beginning of the century than might be inferred from 
Roxl>urgh’s words. At the present day it would be more nearly correct, at any An important 
rate, to speak of maize as of equal value to the people of India collectively -with Gram, 
wheat, instead of its being grown purely as a garden “ delicacy.” It is a field 
crop upon which at least the bulk of the aboriginal tribes of the hilly tracts of 
India are very largely dependent for subsistence. Thus its diffusioxx over India, 
during the present century, might almost be said to be one of the most powerful 
arguments against the statement often made that the Natives of India are so very 
conservative that they can scarcely be induced to change their time-honoured 
customs, even when these can bo sho-wn to be inimical to their best interests. So 
completely has India now appropriated the makkai that few of the village fathers 
would be found willing to admit that it had not always been with them, as it is 
now, a staple article of diet. 
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CULTlVATlON.-^ThovL^ grown practically all over India, the area of 
maize cultivation as a ripe grain may be said to be tbe central tableland, 
tbe nortbern extremity of tbe plains, and the Himalayan slopes and river 
valleys up to an altitude of 9,000 feet above tbe sea. On tbe lower or 
Gangetic plain it is grown chiefly as a ^een vegetable. In the vicinity of 
large towns tbe sale of tbe unripe cob is so remunerative that by peculiar 
systems of cultivation and selection, special forms have been matured that 
could scarcely be eaten in tbe condition of ripe grain. On the other band, 
^vitbin the region where maize is grown for its ripe grain, it is hardly 
possible to procure green cobs as a vegetable. But adaptation to local 
conditions is perhaps more strikingly seen in the fact that in many parts 
of India there are forms of maize that require six months to mature, 
others not more than three months. In some parts of the country, 
indeed, both kinds may be seen growing separately or as mixed crops. 
Further it may be added that where the transition of the seasons into 
kharif and rabi crops allows of tropical cultivation during tbe former 
and temperate during tbe latter, two widely different forms of maize may 
he found. In. the greater part of the plains of India, maize is a Icliarif 
crop, but rdbi maize is by no means imusual, i.e. maize sown in autumn 
and reaped in spring along with wheat and barley. 

Area. — According to the Agricultural Statistics, the area under the crop 
in British India for the six years 1900-1 to 1905-6 averaged 6,083,484 
acres, and in the last year, 1905-6, was 6,790,543 acres. In the Native 
States the area during a similar period averaged 269,017 acres, and in 
1905-6 was 221,687, giving a total for all India in that year of 6,012,230 
acres. Bengal had the largest average area during the period in question, 
viz. about 2 million acres ; followed by Agra with about 1-| million ; the 
Panjab, from 1 to 1| million; Oudh, | to | million; the North-West 
Frontier, ^ million ; while the Central Provinces and Bombay had 130 to 160 
thousand acres under the crop. But it should be here recorded that the 
above areas do not include production as a green vegetable, an important 
admission, since nearly every peasant grows a few plants near his home- 
stead, which of necessity escape registration in agricultural statistics. 

Diseases. — Barclay described a species of Bust found by him on Indian- 
corn {Agri. Ledg., 1895, No. 20, 284-5) ; a species of Smut ( UstUar/o) has 
also been recorded (l.c. 278). More recently Maxwell-Lefroy (.dgrn. Journ. 
Ind., 1906, i., pt. ii., 97-113 ; also Mem. JDept. Agri. Ind., 1907, i., No. 2) 
discusses the Moth-borer of the sugar-cane, maize and sorghum. 

Bengal. — The area in 1905-6 was 1,825,400 acres and the yield, accord- 
ing to the Season and Crop Report, 448,670 tons. The largest areas 
were Patna Division with 820,500 acres, Bhagalpur with 657,800 acres, 
and Chota Nagpur with 307,800 acres. The yield per acre varies con- 
siderably, but the provincial average for the years 1901-2 {Agricidtural 
Statistics) shows so little difference between the returns for unirrigated as 
compared with irrigated, that the latter may be disregarded. The yield 
for uninigated land comes to 1,622 lb. to the acre. The districts that 
show the highest yield are Santal Parganas (2,739 lb.) and Manbhum 
(2,447 lb.). Mukerji {Handbook Ind. Agri., 1901, 249-53) states that 
“ 6 to 8 maunds of grain per acre is considered a fair yield, but 30 to 40 
maunds are sometimes obtained.” 

Maize cultivation may be said to manifest three phases : — (1) the home- 
stead cultivation in Lower Bengal, to produce green cobs : (2) the cultiva- 
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tion as a staple food-grain on the hilly tracts, such ^ Ohota Nagpur ; and 
(3) the cultivation in Bihar, which differs in no essential from that in the 
greater part of the United Provinces. The method of cultivation described 
by Basu {Agri. Lohardaga, 1890, pt. i., 65-6) may be considered typical 
for the hilly parts of the Lower Provinces. Two varieties are there dis- 
tinguished, a dull yellow and a red. It requires a rich soil and is usually 
grown for two to three successive seasons on the same plot, followed by some 
cold-weather crop like mustard. In June-July the land is ploughed and 
the seed sown broadcast, 4 to 5 seers per acre, and buried by a light plough- 
ing. The field is then weeded and hoed two or three times from June 
to August, and the cobs ripen from the middle of August to the middle 
of September. If they are to be roasted and eaten, they are picked a 
fortnight before ripening (Basu). According to Mukerji, “ the value of 
a 5 to 8 maunds’ crop is only about Es. 10. An acre (if ravages of 
jackals are prevented) may produce 20,000 green cobs. If these are sold 
at an average price of 8 cobs per pice, the produce of one acre may come 
up to Es. 35 to Es. 40.” [Of, G-rierson, Bihar Feasant Life, 1885, 223-4 ; 
Banerjei, Agri. Cuttack, 1893, 77 ; Eoy, Crops of Beng,, 1906, 51-4 ; 
Sibpur Exper, Farm Repis.'] 

Assam. — The area in 1905-6 was 1,300 acres, chiefly in Nowgong and 
Sylhet, but it is nowhere grown to any appreciable extent. In Oachar, 
Darrang and Sibsagar it is said to be grown in small patches, chiefly by 
foreigners. In the Khasia, Jaintia, Garo and Lushai hills, B, 0. Allen 
states that “ it is either grown in garden ground or is sown in the potato 
fields at the time when the tubers are earthed up. It is usually sown in 
April and May and ripens in August and September. The maize fields 
are well hoed and treated with manure ” (Assam List. Gaz., 1906, x., 72-3). 

United Provinces. — The area in Agra in 1905-6 was 1,374,267 acres, 
and in Oudh 796,976 acres. The average outturn for the provinces for the 
years 1897-1902 is stated to have been 950 lb. per acre. The acreage in 
the chief districts during 1905-6 was as follows : — Agra — Meerut, 121,307 ; 
Districts Balandshahr, 120,481 ; Gorakhpur, 115,587 ; Aligarh, 97,905 ; 
Jaunpur, 88,216 ; Saharanpur, 83,054 ; Bareli, 78,936 ; Etah, 65,745, 
etc. In Oudh — Bahraich, 255,914 ; Gonda, 206,471 ; Kheri, 96,487, etc. 

Maize is one of the crops which has for many years been systematically 
studied at the Cawnpore Experiment Station, and much valuable informa- 
tion relative to the varieties grown, the manures used and the seasons of 
sowing and reaping, will be obtained by referring to the voluminous annual 
reports. The account given by Duthie and Fuller (l.c. 22) may, however, 
be considered typical of the ordinary Native methods. It is a hharif crop 
sown, as a rule, when the rains break, and harvested at the end of August. 
If the cobs are to be sold as vegetables they are pulled while green ; other- 
wise they are left till the leafy envelopes surrounding them are dry and 
shrivelled. Generally it is cultivated alone, but sometimes “ cucumbers 
are grown between the lines. It is not uncommon, too, to mix a certain 
proportion of the lesser millets (kakuni and mandwa) and a little pulse 
(urd).^' The average outturn for the provinces, Duthie and EuUer estimate 
at 10 maunds for unirrigated and 14 mauhds for irrigated maize. 

With regard to the Cawnpore experiments, an interesting summary 
of these is given by Mr. Subbiah, Principal, Cawnpore A^icultural School 
(Dept. Land Rec. and Agri. Bull., 1901, No. 16), to which the reader is 
preferred. He there states that “ since 1895 outturns ranging from 30 to 
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35 rnannds of grain laave been repeatedly obtained on a number of plots, 
and occasionally as much as 40 maunds and more.” Eegarding varieties, 
he remarks that “ about eighteen American and the two common North 
Indian varieties have been tried at the station with a view to test their 
merits as regards hardihood, productiveness and suitability to the climate 
of North India. The results of these trials showed that American varieties 
could he grown without any difficulty the same year the seed was imported ; 
that one or two Americans might excel the Indians in productiveness ; 
but that, taking everything into consideration, the two country varieties 
are the best for our present local conditions ; that much better practical 
results could he immediately achieved by improving these two varieties 
by a careful selection of seed, etc. ; and that with the light-yellow country 
variety as improved at Cawnpore the best results that the North Indian 
climate and soil would admit of might he attained within a few years.” 
Subbiah further states that to secure yields approaching those obtained at 
Cawnpore, the agents at the cultivator’s disposal are (a) regular spacing 
of each individual plant ; (b) selection of seed or using Cawnpore maize 
seed ; (c) two diggings between the crop in addition to the usual weeding 
and earthing ; (d) one or two waterings during breaks in the rains that 
occur in most years ; (e) liberal manuring ; (/) either deep ploughing or 
digging with 'phaora before sowing.” 

By the ordinary method of cultivation he estimates the cost per acre 
to be Rs. 13-13 and the normal produce 13 maunds, worth Rs. 22-12, 
giving a profit of Rs. 8-16 ; by the Cawnpore method, the cost is Rs. 31-12, 
outturn 35 maunds worth Rs. 61-4, giving a profit of Rs. 29-8. 

[Cf. Wright, Mem. on Agri. Cawnpore, 1877 ; Duthie and Fuller, Field and 
Carden Crops, l.c. 21-4, t. v. ; Leather, Exper. on Wheat and Maize at Cawn- 
pore, Dept. Land Bee. and Agri. V. Prov. Bidl., 1900, No. 9 ; Nevill, Dist. Qaz, 
U. Prov., 1903-6 (many passages); Bepts. Bot. Card. Saharanpur ; Cawnpore 
Exper. Farm Bepta.l 

Central Provinces and Berar. — The area in 1905-6 was 134,329 acres 
in the Central Provinces, apd 2,445 acres in Berar. The chief districts in 
the former are Chhindwara, Mandla, Betul, Bilaspur and Jabbalpur ; in the 
latter, Wun and Buldana. Practically no information is available regard- 
ing the cultivation of the crop. The Nagpur Experitnental Farm Reports 
deal only with the efforts to acclimatise American races and races from 
other parts of India. 

PanJab and North-West Frontier.— The area in 1905-6 was 896,241 
acres in the Panjab and 341,862 acres in the North-West Frontier. In the 
Panjab the area would appear to be declining. For the five years ending 
1901-2 the average outturn for the Panjah is stated to have been 1,133 lb. 
per acre irrigated and 841 lb. uuirrigated ; in the North-West, 1,665 lb. 
irrigated and 583 lb. iinirrigated; From returns submitted from various 
districts it was calculated in the Dictionary that an average yield for the 
province would be about 886 lb., or 10| maunds per acre. In the Panjhh 
the districts with largest acreage were Kangra, 140,585 ; Hosluarpur, 
118,803,' Jalandhar, 83,204; Gurdaspur, 59,808; Sialkot, 54,482; 
Liiclhiana, 54,228 ; Ferozpur, 52,627 ; Ambaia, 52,405 ; Lahore, 42,070 ; 
Amritsar, 42,013, etc.; in the North-West — Hazara, 162,699, and 
Peshawar, 130,002. 

In a volume entitled Selections from the Records of the Financial Commis- 
sioner's Office (1887, No. 36, 780-836), the subject of maize cultivation in 
the Panjab was fully discussed. The periods of sowing and reaping var;v- 
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greatly.' ’Speaking generally it is a hharif crop in tlie plains, sowing being 
dependent on the rains taking place, usually from^Iune to August. The 
crop begins to bear green cobs (from the earliest sowing) in August, and 
ripe grain (from later sowings) in September, October or even November. 
On the hills the sowings are generally much earlier, and the higher reaches 
are earlier than the lower. In Hazara, Kullu and Simla, for example, 
eply sowings are in April and May. While these are the general prin- 
ciples, remarkable variations occur in some districts, such as Rawal- 
pindi, where there are two widely different crops that correspond very 
nearly to the Tcharif and rahi seasons. \Cf. Lawrence, Valley of Kashmir, 
1895, 336-7 ; 8ettl. Repts. and List. Gaz., Panjab and N.-W, Frontier ; 
Repts. Govt. Agri.-Hort. Gardens, Lahore.] 

Bombay and Sind. — The area in 1905-6 was 158,115 acres in Bombay ; 
1,400 acres in Sind. In Bombay, Panch Mahals claims two-thirds of the 
total area, 110,950 acres, and in Sind about two-thirds of its total are con- 
fined to Karachi. Mollison {Textbook Ind. Agri., iii., 52-3) describes the 
cultivation in Panch Mahals and the Deccan. In the former, he says, 
“ it is grown either as a rain or late irrigated crop.” With sufficient rainfall 
it does best on the rich brown soils of the district, recently brought under 
cultivation, but rice land also suits the crop. It is usually grown alone, 
and requires a soil deeply and carefully tilled. The land is liberally 
manured, usually in May. “ The crop tests of the Presidency show that 
10 to 15 lb. per acre of seed is the ordinary rate.” It is harvested when 
dead ripe. “ In the Panch Mahals an average crop may be estimated at 
1,200 to 1,500 lb. per acre.” In the Deccan it is often grown for fodder. 
“ A heavy crop will }deld over 20,000 lb. of green fodder per acre.” The 
cost of cultivation Mollison estimates at Rs. 13-6 per acre. \Qf. Bxper. 
Farm Repts., Bombay.] 

Madras and Mysore. — ^The area in 1905-6 was 76,377 acres in Madras ; 
231 acres in Mysore, but this represents a great contraction, the average 
being about 2,000 acres. The area in Madras also shows a decrease on 
previous years. The largest acreages were in Guntur, 37,237 ; Tanjore, 
14,059 ; and Kistna, 12,897. Maize does not appear to be a crop of much 
importance in South India, and it is better described as a plant of gardens 
rather than of fields. [Of. Cox, Man. N. Arcot, 1895, i., 269.] 

Burma. — There were 94,942 acres under the crop in Upper Burma in 
1905-6 ; 18,003 in Lower Burma. In Upper Burma the chief districts 
are ordinarily Magwe, Pakokku, Myingyan, Minbu, Yamethin and Meik- 
tila ; and in Lower Burma, Thayetmyo. There is little information, 
available regarding cultivation. It appears to be most frequently grown 
as a mixed crop. Parlett {Settl. Rept, Sagaing List., 1893-1900) states 
that it is “ common all over kaing lands, as a rule sown sparsely in among 
pegya.'" Harvest, he states, is usually completed by April 1, and the cost 
of crdtivation is estimated at Rs. 2 ’50 per acre. [Of. Settl. Oper. Repts. ; 
Repts. Dept. Land Rec. and Agri.] 

ECONOMIC AND INDUSTRIAL.—The chief uses of this cereal are as 
an article of human and cattle Food — the stems and leaves being also 
valued as Fodder. It is mainly in Upper India that the ripe grain is 
reduced to a flour and made into bread. In some parts of the country it is 
ground into meal and eaten as porridge, known as lapsi or gathd in Bengal. 
But, as already stated, the green cobs are extensively eaten after being 
roasted or boiled. The ripe grain is also often parched and eaten as a mid- 
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day meal. The preparation known in Bengal a,8 satu is the parched grain 
reduced to flour, inuch%,s in other parts of India satu is the flour of parched 
grain and barley mixed. The straw of the ripe crop is not of great value 
as fodder (except for elephants), hut reaped in a green state it is very 
valuable. Both in Europe and America, Indian-corn is largely employed 
in the production of special articles of food that differ in some cases but 
little from the ancient satu of India; these bear the names Hominy, 
Maizena, Polenta, Indian-com flour, etc. 

In the United States it is perhaps but natural that a fuller knowledge 
and more complete utilisation of maize should have been attained than in 
India. Next perhaps to cotton, maize is the most valuable crop grown in 
the States, and the utilisation of its various by-products has given rise 
to numerous flourishing industries. A full account of these is given by 
Wiley {U.S. Dept. Agri. (Chemistry), Bull., 1898, No. 50). The grain is 
largely employed in the manufacture of Starch and Starch Sugar or 
glucose, which in the United States is extensively employed in the ruanu- 
facture of whisky and alcohol (Hanausek, Micro. Tech. Trod. (Winton 
and Barber, transl.), 1907, 40-1). A sugar is also prepared from the juice 
of the stems {D.E.P., vi., pt. iv., 332). Recently the waste material from 
the manufaetmre of glucose has been utilised in the production of a Rubber. 
said to have both the resiliency and wearing power of genuine Para rubber. 
Prom the germ of the seed is obtained by expression a valuable Oil, used 
for lighting, lubrication, soap-making, and as a salad oil. Among minor 
uses it may he mentioned that the pith of the stalk “ has been used with 
the greatest success in the construction of battleships in the American, 
Navy, the compressed blocks being placed between the two walls of 
armour.’* The pith is also “ easily nitrated into all the various forms of 
material commonly made from cotton,” and is said to have “ many ad- 
vantages over cotton for nitrating purposes, especially in the manufacture 
of explosives of all kinds, by reason of its more perfect keeping qualities 
(Wiley, l.c. 27). Finally the stems, leaves and spathes are used in the 
manufacture of Paper which is spoken of as suitable for bank-notes, while 
the residues from the manufacture of starch, glucose, whisky and alcohol 
are utilised in the production of a special article of Cattle-food. 
“ Formerly it was the custom to employ these waste matters in the moist, 
state, hut in most parts of the country this method has been superseded 
by the method of drying the residues and selling them in the anhydrous 
condition. In this state they are much more easily transported, the 
objectionable odours which were the predominant characteristic of the moist 
foods are removed, and the wholesomeness of the food is in every way 
promoted ” (Wiley, l.c., 25, 30). Similarly a special preparation of the 
whole plant, except the root and ear, is discussed by Wiley under the name 
of “ Maize Stover.” “ As has before been intimated, this fodder is often 


fed in the coarse state without any preparation whatever. In this con- 
dition a very large percentage of it is wasted, the cattle eating little except 
the blades and perhaps some of the smaller and tenderer parts of the stalk. 
In the older parts of the country, it is now becoming quite general to have 
the maize stover flnely shredded before being fed. This not only increases 
Manure. the quantity which becomes available for feed, but also leaves the manure 

in a much better condition for spreading on the field.” 

Trade. TJRADB . — Unfortunately no information of this nature can be fur- 

nished. Jackson (Comm. Bot. 19th Century, 47-8) mentions that the- 
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imports of Great Britain came to 444,453 cwt. in 1856, and by 1889 bad BritMi Traffic, 
expanded to 36,203,069 cwt. The traffic continued to expand, and in 
1899 stood at 66,741,360 cwt., valued at £12,978,025, but in 1903 it 
declined slightly, to 50,099,328 cwt., valued at £12,465,683 ; in 1904 to 
42,897,880 cwt., valued at £10,247,134 ; in 1905 to 42,101,210 cwt., 
valued at £11,034,748 ; and in 1906 stood at 48,685,200 cwt., valued at 
£11,972,694. About one-half comes from the Argentine, a little less from ^gentine 
the United States, and the balance from Roumania, Canada, Russia and 
British East Indies, in the order named. The Indian traffic in maize 
appears under the designation of “ other sorts of grain and pulse,” but as 
the foreign exports in these collectively are comparatively unimportant 
and, moreover, fluctuate extremely, they may be disregarded. In 1904-5 
the total exports under this heading came to 1,691,672 cwt., in 1905-6 
to 112,042 cwt., and in 1906-7 to 21,226 cwt. The imports of maize taken 
by Great Britain from India are returned as 206,900 cwt. in 1904 ; 917,700 Brom India, 
cwt. in 1905, and 23,800 cwt. in 1906. 

The following are the average wholesale prices (minimum and maxi- prices, 
mum) of maize per 10 maunds in the various provinces of India for 1905 : — 

Bengal, from Rs. 18*65 in Bhagalpur to Rs. 21-05 in Patna -, United 
Provinces, from Rs. 18-12 in Shahjahanpur to Rs. 26-29 in Aligarh; 

Panjab, from Rs. 16-78 in Ferozpur to Rs. 21 -58 in Multan. 

\Of. Bauliin, Theat. Bot., 1658, 488-99 ; Bentham, Bev. of Targioni-Tozzetti, in 
Journ. Hort. Soc., 1855, is., 137 ; Be Candolle, Orig. Cult. Plants, 1884, 387-97 ; 

Asa Gray, Scient. Papers, L, 1889, 313 ; Pharmacog. Ind., 1893, iii., 579-86 ; 

Cent. Exper. Farm, Dept. Agri. Ottawa, Bull., 1891, No. 12; Agri. Ledg. , 

No. 1, 2 ; 1895, No. 10, 155, 172 ; 1898, No. 8, 279 ; 1900, No. 22, 218 ; 1903, 

No. 7, 151, 156, 192 ; Journ. Agri.-Hort. Soc. Ind., .1896, x., 526-32 ; Journ. 

Board, Agri., 1898, v„ 329-95 ; Thorpe, Diet. Appl. Chem., 1898, i., 490 j Wiesner, 

Die Bohst. des Pflanzenr., 1900, i., 599-601 ; Blount and Bloxam, Chem. for 
Engin. and Manuf., 1900, ii., 186, 216, 233 ; Journ. Soc. Chem. Induat. (many 
articles); Duggar, TJ.S. Agri. Exper. Station Bept., Alabama, 1905, No. 134 j 
Scherffins, Kentucky, 1905, No. 122 ; Halsted, New Jersey, 1906, No. 192 ; Lock, 

Stud, in Plant Breeding in Tropics, in Ann. Boy. Bot. Card. Peradeniya, 19005 
jii., pt. ii., 95-176.] 

ZINGIBER OFFICINALE, Uoscoe; FI. Br. Ind., vL, 246; D.E.P., 
Roxb., in As. Res., 1810, xi., 346 ; Semler, Trop. Agrih., 1900, ii., 360-71 ; Pt. iv., 
Prain, Beng. Plants, 1903, ii., 1045 ; SoiXAMiNEiE. Ginger ; plant = adrah 
add, die, allam, Tchyen-seing, etc. ; and root = south, smdhi, adkrulca, sdnt, ^ ‘ 
zangzahil, shukhu, inji, mna-sunthi, hasisunihi, chuhlca, inchi, ginsi-hhiav, 
gin sin, etc. It is not known in a truly wild state, but is doubtless a Habitat, 
native of tropical South-East Asia, Introduced into the West Indies 
(Jamaica), Africa — the warmer parts of both worlds — and now cultivated 
in most tropical countries. 

History. — Ginger is known to have been cultivated in India and China for History, 
many centuries. Its most general Chinese name is kiang. Bretschneider tells ciiina, 
us that “ Confucius was never without ginger when he ate.” Ibis mentioned in 
the Li Ki, among the articles ot food there enumerated. Turning to India, the India, 
word “ ginger ” is generally believed to conie from the Sanskrit “ sringavera,” 
through the Arabic ^^zanzabil,” and from the same source was doubtless derived 
the coiresponding Greek name zingiber.'' Knowledge in the tuber seems, 
accordingly, to have reached Europe via, Africa and Arabia, and to have been 
very ancient in India. Dioscorides describes the country of ginger, and gives 
the distinctive features of the best kinds. Galen, Paulus /Egineta and other 
Greek and Roman authors give full details of the medicinal virtues of the drug, 
and are followed by the Arab medicinal writers, such as Mesua, Serapion, Avi- 
cemra, etc. Coming down to more recent times, Marco Polo (13th century) 
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{Travels (ed. Yule), ii., 312) was familiar with both the fresh and preserved 
root ; he specially menti^^s Ooilum (the modem Quilon) in Malabar as affording 
the best quality. This appears to have been known to the merchants of 
the Middle Ages as “Colombino,” or “Coilumin,” a term that became a little 
Tliree Kinds. later '‘Columbine” ginger. Three names that denote countries of supply 
are constantly mentioned— namely Belledi, CohmUno and Mecchino. The 
helledi or halladi came from various districts of India, mecchino from Mecca, and 
colombino from Quilon. The word halladi seems to be an exact equivalent of 
desi, and to mean “ cormtry,” and ultimately denoted a common or inferior 
article. Easliiduddin speaks of the exports of “ haladi ” from Gujarat, and Nicolo 
Indian Conti, who travelled in India in the early part of the 15th century, remarks that 

Travellers. neighbourhood of Pacamuria and Helly, two cities of the west coast, there 

“ grows ginger, called in the language of the eoimtry, heledi, gebeli and neli'’’ 
Barbosa mentions ginger as exported from Calicut in the beginning of the 16th 
century. So also Garcia de Orta, who wrote in 1563, and again Linschoten, in 
1598, give long, interesting accounts of it. In the following century Terry (1655) 
says that it grows “ almost in every place ” in the southern part of the Great 
Mughal’s territory ; Mandelslo (1662) that it is found abvmdantly in Gujarat; 
and lastly, Tavernier (1676) refers to its prevalence in' the kingdom of the Great 
Mughal. From these and such-like accounts by travellers in India, it may be 
inferred that ginger was already well known and a trade established in it even in 
the early Middle Ages. [G/. Faulus Mgineta (Adams, transL), iii., 123 ; Nicolo 
Conti, Ind. in I6th Century (ed. Major), 6 ; Vertomannus, Travels, 1503, in Hahl. 
Voy., iv., 577 ; Barbosa, Coasts E. Africa and Malabar (ed. Hakl. Soc.), 220-1 ; 
Garcia de Orta, 1563, CoU., xxvi. ; also in Ball, Proc. Roy. Ir. Acad,, 3rd aer., 1889- 
91, i., 411 ; Acosta, Tract, de las Drogas, 1578, 259 ; Linschoten, Voy. TJ. Ind., 
1598 (ed. Hakl. Soc.), ii., 78-80 ; Pyrard, Voy. E. Ind., etc. (ed. Hakl. Soc.), ii., 
356, etc. ; Clusius, Kist. Exot. PI., 1605, 212 ; Terry, Voy. to Ind., 1655, 92 ; 
Boym, El. Sin., 1656, v. ; Ligon, Hist. Barbados, 1657, 79 ; Piso, Mant. Aram., 
in Ind. Utri. re Nat. et Med., 1658, 189-91 ; Mandelslo, Travels, 1662, in Olearius, 
Hist. Muscovy, etc., 85 ; Tavernier, Trav. in Ind. (ed. Ball), 1676, ii., 13 ; Milburn, 
Or. Comm., 1813, ii., 209.J 

Cultiva- CULTIVATION. — The plant is cultivated all over the warmer and 

tion. moister parts of India, up to an elevation of 4,000 to 5,000 feet in the 

Himalaya. The cultivation is one on which much care and labour are 
bestowed. The soil must he rich, but neither too heavy nor too Hght, and 
the amount of moisture must be carefully regulated. Manure is foeely 
used and weeding carefully and frequently carried out (Nicholls, Textbook 
Trap. Agri., 1892, 194-6). 

Hengal. Bengal. — Ginger is said to he largely grown in many parts of the 

province, hut no statistics of area are available. Bnchanan-Hamiitou 
{Stat. Ace. Dinaj., 186) gives many interesting particulars as to methods 
Eangpur. of Cultivation, jdeld, etc. In Rangpnr it might be said that ginger and 
tobacco, taken together, constitute the second most important crop, jute 
soUs. being first and rice third. According to Roy, a fine sandy loam is most 

suitable, and the crop follows a kachu (Colocasia antiquorum, p. 398) or 
a pulse crop. The land is prepared by repeated plonghings from the 
Seasons. 15th February to the 15th April, then levelled and water-channels dug 

along and across the fields. “ Well-rotted cow-dnng at the rate of 100 
mannds per acre is applied at the time of the first ploughing. In 
Angust-September the plants are top-dressed with 6 maimds of 
Propagation. mustard-calfe and 6 mannds of castor-cake per acre.” “ The rhizomes 
preserved from the previous year’s crop, cut into pieces about 3 inches 
long, are planted out at the rate of 12 mauuds per acre. They are 
Planting. planted in parallel furrows drawn 15 inches apart and about 8 inches 
apart in the furrow, at right angles to the subsidiary water-channels.” 
The field is frequently hoed and weeded and irrigated twice a month 
during the cold season if there be no rain. The rhizomes are dug up 
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from October to March. “ The average yield 40 to 60 mauiids per Harvest, 
acre.” [Gf. Sen, Rept. Aqri. Stat. Dacca, 1889, 41 ; Banerjei, Agri. 

Owto/c, 1893, 103 ; Roy, Crops 0 / 1906, 157-8.] 

United Provinces . — Ginger is extensively grown in all hotter valleys IT. Pro v, 
in Kumdon. A piece of ground not liable to be flooded is selected and 
protected from excessive rainfall by trenching round the upper side. The 
soil is well hoed and manured and the ginger planted in furrows in April. Seasons. 

The whole field is then covered with leafy branches kept in place by 
bamboo or wooden poles. The rhizomes are gathered in February, 

Panjab . — ^As in the United Provinces, ginger cultivation is carried on panjab. 
chiefly in the lower hot valleys of the Himalaya. The rhizomes selected 
for planting are preserved in heaps covered with cow-dung. The land is 
ploughed at the end of June or beginning of July, divided into beds, and 
saturated with water. Leaves are applied as in Kumaon, but a layer of Manure, 
manure is placed over the leaves in addition. After the rains cease, 
artificial irrigation is necessary from October to January. In January Seasons, 
the rhizomes are dug out and removed to another place for a month, after 
which they are exposed to the sun for a day, and are then fit for use. A 
Ugha is stated to require 8 maunds of ginger to plant it, and yields 32 
mauiids in a good crop. 

Bombay . — ^According to the Season and Crop Report, there were 596 Bombay, 
acres under ginger in 1905-6, chiefly in Thana, Surat, Satara and 
Kaira. Mollison (Textbooh Ind. Agri., iii., 182-6) has recently described 
fully the methods of cultivation. “ It grows to great perfection on the 
deep, alluvial, sandy loams (goradu) of Kaira and Baroda, The garden SoUs. 
land of Surat, in which the crop is important, is somewhat heavier, but of 
the same general character and consistence. In the Thana district, where Distriots. 
the rainfall is heavy, the crop is only grown in the strip of deep, sandy soil 
which fringes the coast in the M4him and Bassein Tdlukas.” 

“ In Thana, ginger is rotated with betel vines, plantains, and sugar- Associated 
cane. In hTorthern Gujarat it is rotated with a number of other garden crops, 
crops, such as sugar-cane, surans, turmeric, onions, garlic, chillies, hrinjals, 
cabbages, methi, etc. Most of these crops are found in difierent patches 
in the same garden in a single year.” 

“Ginger in Thana is grown alone. In Northern Gujarat, a thick 
sprinkling of guvdr is sown with the crop. Yams are planted at the corners 
of the beds and along the hdndhs which separate the beds, or, instead 
of yams, turmeric may be so grown.’’ MolHson then describes in detail 
the methods pursued in Kaira, for which the reader is referred to the 
original. Planting the sets takes place in May or early in June before the Seasons, 
monsoon breaks, and Mollison* estimates that about 77,000 sets are required 
per acre, varying in weight from about 1,200 lb. to 2,000 lb. The crop is 
ready for harvest by November or December. “ Under favourable con- 
ditions, an acre may yield 12,000 lb. of dry cleaned rhizomes. The sun- Xieid. 
dried partially cleaned rhizomes are sold by the cultivators to dealers at 
40 to 50 lb. per rupee in ordinary seasons. Selected pieces of rhizomes 
after storage for several months are worth as sets for replanting about 
25 lb. per rupee. A crop test which was taken in the Surat district in good 
garden-land in 1895-6 gave for a mixed crop of ginger and turmeric the 
following outturn : — ginger, 8,337 b. per acre ; turmeric, 3,564 lb. per 
acre.” Mollison estimates the cost of cultivation in Surat at Rs. 183 per Oost. 
acre. In the PTiarmacograpJda Indica mention is made of many qualities 
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of ginger. “ One varif^by found in gardens in the Konkan has a darker 
colour than the ordinary ginger and somewhat of a zedoary flavour ; it is 
known as hala-ala or black ginger.” [Gf. Repts. Dept. Land Reo. and 
Agri., Bombay ; Crop Exper., Bombay. 1 

Madras.—The hesb Malabar ginger, spoken of so highly by Linschoten, 
is said to be the produce of the district of Shernaad to the south of Calicut. 
The soil is a rich red earth, and cultivation generally commences about 
the middle of May, after the ground has been thoroughly ploughed and 
harrowed. At the commencement of the monsoon, beds are formed, and 
on these, holes are dug and filled with manure. Cuttings of the rhizomes 
are placed in the holes and the beds covered up with a layer of leaves. A 
fair supply of rain is necessary, but, as inundation entirely ruins the crop, 
great care is taken in draining. The rhizomes are dug up about November. 
There are no statistics available relative to area or outturn. 

PIIBPARATION AND USES. — ^The rhizomes are dug out with a small hand- 
pick and then consigned to a dealer, who sells them as fresh ginger or converts 
them into aunih (dried ginger). The pieces of rhizomes are Imown by spice dealers 
as “races” or “hands.” Nicholls {Textbook Trap. Agri., 1892, 196) describes two 
methods of drjdng the rhizomes after they have been dug out, viz. they may be 
plunged into boiling water for some minutes and then dried in the sim, or they 
may be scraped with a knife till the black outer skin is removed and then sim- 
dried. The former is known as “unscraped,” “coated,” or “black” ginger, the 
latter as “ scraped,” “ uncoated,” and “ white.” Uncoated Cochin ginger is 
reputed to be the best kind produced in India. Mollison thus describes the pre- 
paration in Surat : “ The first operation in suftili-making is to soak the partially 
cleaned rhizomes in water. This with rubbing cleans the rhizomes, and also 
softens them. The soaking facilitates the removal of the outer skin. It is 
scraped off with a shell or broken piece of earthenware. The scraped ginger is 
now washed and exposed for three or four days to the sun on an ordinary thresli- 
ing-floor. The ginger is thus bleached and dried. It is now rubbed by hand. 
The object is not clear. The operation is done carefully, so that the shoots are 
not broken. The ginger is then bleached in the sun for three or four days, and 
again hand rubbed. It is now steeped in water for two hours, and exposed on a 
clean floor to the sun until it gets dry. When dry it is rubbed on a coarse cloth 
or coarse sacking. This removes any outer skin not prewously removed by 
scraping. The sunth is now ready for market. The cost of swn^^-making is about 
B.S. 3 per khandi of 20 maunds of green ginger.” 

Ginger has long been known both to Hindu and Muhammadan medicine, 
and its uses in European Medicine are well known. It is sold in almost every 
bazar throughout India, and is largely employed as a condiment, especially in 
the preparation of curries. Gildemeister and Hoffmann {VolatUe Oils, ,190(}, 
313-5) give particulars of the ginger OiL trade. The rhizome is also p:^".<led 
and an excellent preserve made by cooking the fresh young rhizomes in .s'„j;up. 
The manufaotiire of ginger-beer and ginger-ale forms a large portion of the 
mineral water trade in England and the States. Besides being used as a spice, 
confection or medicine, ginger is thus used in gingerade, ginger-ale, ginger-beer, 
ginger-brandy, ginger-wine, gingerbread, ginger lozenges and giiiger essence. 
Soluble essences are required in the manufacture of most of the liquors, etc., in 
wliich ginger becomes an important ingredient. The traffic in Jamaica un- 
bleached ginger is very considerable. [Cf. Pharmacog. Ind., iii„ 420-5; Waring, 
Bazar Med. Ind., 1897, 69-70 ; Parry, Chem. of Essential Oils and Artif. Per- 
fumes, 1899, 136-7 ; Dhargal Ker, Notes on Therap. of Indig. Veg. Drugs., 1899, 
64 ; Dutt, Mat. Med. Blind., 1900, 253-5 ; Blyth, Poods Compos, and Anal., 
1903, 25 ; Joum. Agri.-Hort. Soo. Ind., 1902, xii., n.s., 85-7 ; Ghosh, Treat. 
Mat. Med., 1904, 656 ; Leach, Food Inspect, and Anal., 1906, 345-50.] 

Tf(ADB. — The Indian internal trade in ginger is fairly large and 
important. During the five years 1901-2 to 1906-7 the total transac- 
tions by rail and river averaged 90,639 cwt., amounting in 1906-7 to 
86,211 cwt. The largest quantities in that year were exported from 
Easteen Bengal and Assam with 20,009 cwt. (almost all to Calcutta), 
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followed by Bombay Poet, 13,110 cwt. (to Bombay Province, Central 
Provinces and Berar, Panjab, United Provinces, Kajputana and Nizam’s 
Territory) ; Panjab, 10,728 cwt. (to Karachi, United Provinces, etc.) ; 

Madeas, 6,648 cwt. (to Madras ports); United Peovinces, 10,002 cwt. 

(to the Panjab and Bengal). 

Similarly, by coast the exports in 1905-6 amounted to 2,634,020 lb.. Exports, 
valued at Rs. 3,21,160. The great bulk of these coastwise exports went 
from Madeas, viz. 1,984,040 lb., and were consigned chiefly to Bombay, 
viz. 1,902,294 lb. Bombay is the only other exporting centre of any 
importance, from which the exports in the same year amounted to 
587,461 lb. 

Turning to the foreign trade, the following have been the quantities Foreign 
Expoeted for the six years 1901-2 to 1906-7 1901-2, 5,758,616 lb.. Trade, 

valued at Es. 13,02,323; 1902-3, 7,397,702 lb. and Es. 16,59,499 ; 1903-4, 

12,061,517 lb. and Es. 24,91,055 ; 1904-5, 11,164,019 lb. and Es. 19,26,784 ; 

1905- 6, 9,869,174 lb. and Es. 12,52,740 ; and in 1906-7, 5,415,531 lb. 
and Es. 9,67,209. Analysing the figures for the last year, we find that 
from Bombay there were exported 2,314,778 lb., from Madras 2,032,038 
lb., and from Bengal 1,068,620 lb. The chief markets were the United 
Kingdom, which received 1,565,020 lb. ; Aden, 1,517,696 lb. ; United 
States, 960,801 lb.; Arabia, 378,544 lb.; Ceylon, 242,373 lb.; and 
Oermany, 219,920 lb. For a similar period the Imports were : — imports. 
1901-2, 863,837 lb., valued at Es. 1,68,313 ; 1902-3, 664,041 lb. and 

Es. 1,29,036 ; 1903-4, 2,104,746 lb. and Es. 3,41,204 ; 1904-5, 874,625 
lb. and Es. 1,07,071 ; 1905-6, 1,089,515 lb. and Es. 1,35,876 ; and in 

1906- 7, 1,026,344 lb. and Es. 1,70,421. These quantities come almost 
entirely from Japan and China, which contributed in the last year (1906-7) 

875,360 lb. and 117,820 lb. respectively, and go chiefly to Bombay and 
Bengal, which imported 824,561 lb. and 187,560 lb. 

ZIZYPHUS, Juss. / FI Br. Ind., i., 632-7 ; Gamble, Man. Ind. i).E.P., 
Timbs., 1902, 180-6; Cooke, FI. Pres. Bomb., 1903, i., 240-1 ; Prain, vL, pt. iv., 
Beng. Plants, 1903, i., 333-4 ; Brandis, Ind. Trees, 1906, 169-72 ; Ream- 
NAGE.®. A genus of trees or shrubs, of which some 18 species are 
natives of India. 

Z. Jujuba, Lamk. The Indian Jujube or Chinese Date, her, bor, bur, hM, Indian 
fanumjan, dedhaori ianum, ringa, jihang, kkalis, elandap, yellande, harhandhavu, Jujube. 
regu, yalachi or jelachi, zi, etc. The cultivated form is known, as pewandi, pendi 
•or pemdi~ber, the wild form being jharberi (Duthie, FI. Upper Gang. Plain, 1903, 

163). The grafted &er is called poywde. BvahiSL {M3. Notes on Tour in Bohtah) 
remarks on four kinds extensively grown, viz, umari, naauk, pendi and kutia. 

Lisboa observes of bordi that it is one of the commonest fruit trees of the villages 
of Western India. A moderate-sized deciduous tree, distinctly wild in the Habitat, 
forests of the Siwaliks and Sub-Himalayan tracts of the l^anjdb and United 
Provinces, and also in the Deccan and in Upper Burma and Ceylon in dry 
forests. Elsewhere mostly cultivated or run wild” (Gamble). 

The bark is said to be used for Tanning in Northern India, Bombay, Madras Taa. 
and Burma. In Chota Nagpur it is similarly employed, but along with the 
fruit. Occasionally it is thro-\vn into indigo-vats to aid in precipitating the 
fecula. Hooper {Agri. Ledg., 1902, No. 1, 20) states that a sample of bark from 
Madras gave 4T per cent, of tannin, and a sample of thick root examined at 
Dehra Dun gave 2’6 per cent,, while some thin roots afforded 9*3 per cent. Most 
parts of the tree are employed in Native Medicine. The fruit of the wild her, Medioma. 
which ripens in the cold weather — ^the cultivated one almost in any season 
(Collett, FI. Sim,, 1902, 90) — resembles the crab-apple in flavour and appear- 
ance, and is much eaten, as well as that of most species, by the poorer classes ; 
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in fact, in times of scarcity these fruits are specially prized. By cidtivation it 
is greatly improved hotll in size and flavour, and there is great variety among 
the cultivated forms. According to Marshall Woodrow, “ the best are elliptical, 
two inches in length by one in thickness and are propagated by inarching or 
budding on seedlings of the common sort.” The unripe fruit is pickled ; the 
ripe pulp is dried, mixed with salt and tamarinds, to form a condiment or is 
made into chutnies. The kernels are also eaten, and the leaves constitute a 
useful Foddek for cattle and goats. The Wood is hard and reddish in colour, 
weighing on an average 48 lb. per cubic foot. It is largely employed in ordmary 
constructive work and has been recommended for furniture. It is also said to 
make excellent Chaucoai,. The lac insect is commonly reared on the tree (see 
Tactiardia lacca, p. 1057), and it is one of the food-plants of the tasar silkwoi-m 
(see p. 1005), while in Assam the eri silkworm is sometimes fed on it as well (see 
Silk, p. 1012). [Cf. Baber, Memoirs, 1519 (Leyden and Erskine, transl.), 326; 
Garcia de Orta, 1563, OoU., xxviii. ; also in Ball, Proc. Boy. Ir. Acad., 3rd ser., 
1889-91, i., 413-4; Prosper Alpinus, De PI. Mgypti, 1592, 8; Linschoten, Voy. 
S. Ind., 1598 (ed. Hakl. Soe.), ii., 32; Thevenot, Travels in Levant, Indostan, 
etc., 1687, pt. ii., 117, and pi. ; Milbum, Or. Comm., 1813, i., 138; De Candolle, 
Orig. Cult. Plants, 1884, 197-8 ; Pharmacog. Ind., 1890, i., 351; Moodeen SheriS, 
Mai. Med. Mad., 1891, 108-9 ; Banerjei, Agri. Cuttack, 1893, 191 ; Cameron, 
Par. Trees of Mysore and Coorg, 1894, 72-3 ; Rept. Oper. Dept. Land Bee. and 
Agri., 1897-8, 19 ; Agri. Ledg., 1901, No. 9, 213, 221 ; Kanjilal, For. PL, 1901, 
72 ; Woodi'ow, Card, in Ind., 1903, 236-7 ; Firminger, Ma^i. Card. Ind., 1904, 
273 ; Bee. Bot. Surv. Ind., 1904, iii., 35.] 

Z. vulgaris, Lamk. The Common Jujube, titni- (or phitni-) her, kandika, singli, 
hdn, hdrj, ganyeri, shamor, amlai, relnd, andh, unndb, rdn-hor, etc. A largo 
shrub or small tree “wild in the Panjab from the Indus to the Bavi; much 
cultivated in the Panjab, Kashmir, Baluchistan, etc.” (Gamble). 

The tree is chiefly important on account of its Pettit, which is very similar 
to that of X,. j'ujwba, being an oval pulpy drupe about the size of a plum. It 
varies much and can be greatly improved by cultivation and grafting. The 
dried fruit is the jujube of Arabian and Persian works on Materia Medica, and 
has long been known as an article of commerce. The Indian market is supplied 
from China and the Persian Gulf, the Chinese fruit being preferred as it is larger 
and sweeter. In Europe it is used in the preparation of syrups, confections and 
lozenges {pate de jujube) taken to allay cough. In order to ascertain the com- 
position and value of these fruits a consignment was sent to London in 1904, 
and a report was STibmitted by Dunstan {Imp. Inst., March 3, 1905). The 
fruits were chemically examined, but the results showed that they contained no 
constituents to which definite medicinal qualities could be ascribed. The report 
further adds that “it was considered possible that confectioners might be able 
to make use of such materials for the preparation of candied fruit or in some 
similar way, but the absence of any peculiar flavour and the somewhat mawkish 
taste of the pulp were considered insuperable difficulties by the firms to whom 
samples of the fruits were submitted for consideration from this point of view.” 
Speeimensjof the fruit were also submitted to dealers in cattle-food in the liope 
that it might be used for mixing with ground pulse and similar products as a 
sweetening agent. The fruit was considered suitable for this purpose, but ex- 

§ erts were of opinion that owing to its bulkineas it could not compete in tliis 
irection with similar products such as the carob bean. The report concludes 
by stating that there appears to be “ no immediate prospect of an.y commercial 
outlets being formed for these dry fruits, but the inquiry will be continued, and 
it is possible that some new development in trade may suggest a method for their 
utilisation in the future,” [Of. Bentham, Bev. of Targioni-Tozzetti, in Jo^irn. 
Sort. Soc., 1855, ix., 166 ; De Candolle, l.c. 194 ; Pharmacog. Ind., l.e. 350 ; 
Lawrence, Valley of Kashmir, 1895, 79, 82 ; Agri. Ledg., 1902, No. 1, 20 ; Hosie, 
Bept, Prov^ Ssu'ch’uan, China, IQOi:, 1 ^ 0 . 5, 11,5% M.'l 
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This work being alphabetical, a complete index to the subjects dealt with 
becomes superfluous. In the pages that follow, therefore, will be foimd all the 
vernacular and other names mentioned in the text, as also cross references to sub j ects 
that might otherwise have escaped observation. Minor products that find positions 
in collective articles and do not therefore appear in their alphabetical positions 
are included in the index. Scientific names of unimportant products, such, as 
species of birds, fish, insects, etc., are not] included, except their English 
and vernacular names. Names of places, persons, books constdted and 
analytical details have been purposely omitted. It is believed the marginal 
notes and cross references within the text fully meet -these requirements. The 
citations to the Dictionary of Economic Products of India have been uniformly 
given on the margin as “ D.E.P.” Vernacular names, as also scientific synon 3 mas 
(when given), are in italics, English names in ordinary type, and modern scientific 
names in small capitals. 


A 

Ahabai, 269 ; Ababil-ka-ghosiah, 138 ; 
Abaca, 790 ; Abai, 248 ; Abang, 
627 ; Abashai, 195 ; Abassi, 600 ; 
Abattichim, 317. 

Abelmosohus, 786. 

Abhuchaharu hing, 534; Abi, 1116; 
Abir, 444 ; Abi shora, 973 ; Ahjosh, 
1118; JLSntis,. 498-9. 

Abor Lanigera, 521. 

Abrak (Mica), 781, (Steatite), 1049 ; 

Abresham, 994 ; Abr-i-amber, 64. 
Abroma, 1, 924, 

Abbtjs, 1, 743. 

Absinthe, 93. 

Abxttilon, 2, 924. 

Acacia, (arabiea), 55, 114, 192, 638, 
1057, 1073; (coneinna), 979; (Far- 
nesiana), 821 ; (leucophloea), 1047. 
Acer saccharujm, 928. 

Aceti, 696. 

Acetum (Vinegar), 1108-12. 

Ach, 783 ; Aeha, 498 ; Achar, 7, 265 ; 

Achchellu, 981. 

Aehem, 362. 

Achi, 264 ; Achmani, 402. 

Aghbas, 627. 

Achroite, 563. 

Achybakthes, 49, 281. 

Acid Benzoic, 1052 ; . . . Boheic, 239 ; 
...Prussic, 766, 880, 1040, 1041; 
. . , Sulphuric, 50. 

Aconitine, 22, 24, 48. 

Aoonitum (Aconites), 18-24, 268, 491 ; 

(Napellus), 23-4. 

Agobus, acoron, acorin, 24, 621. 
Aobocabpus, 383. 

Add, 1139; Adad, 881; Adah, 708; 
Adamboe, 701. 


Adansonia, 868. 

Adavi-bira, 756 ; Adavigordnta, 626 ; 
Adavi-irulli, 1049 ; Adavi-potta, 
1081 ; Addalai, 700 ; Addannd, 663, 
Abhatoda, 26, 49, 122, 771. 

Adhatodi, 25 ; Adhruka, 1139 ; Adike, 
83 ; Adi-h6dei, 837. 

Adina, 436. 

Aditya, 205. 

Adjutant, 140. 

Adrak, 1139; Aduku theni, 124:; 
Adulsa, 25. 

iEGLB, 26-8, 293, 429, 821, 1110. 
jEschynombne, 28-30, 44. 

Afim, 846 ; Afla, 16 ; A-fou-yong, 
846 ; Afaanthin, asfantin, 93-4 ; 
Afyun, 846 ; Ag, 945 ; Agar, agaru, 
72 ; Agar-agar, 696 ; Agar-attar, 
agar-batis, 73 ; Agarra, 161 ; Agas, 
780 ; Agase, 895. 

Agate, 661, 716. 

Agaul, 986. 

Agave, 30-45, 188, 293, 776, 868, 924, 
1046. 

Age, 123. 

Agebaium, 377. 

Ages, ajes, 496 ; Aghya, 123 ; Agi, 
264 ; Agia, 161 ; Agil, aglay, 
29^; Agnisikha, 224,276. 

Agbotis vbsilon-, 387; (segetis), 679. 
Agyorghas, 4:69 ; Ahak,ll6i Ahandil, 
903 ; Ahets-mangha, 249, Ahipana, 
ahiphena, 846 ; Ahlada, 537 ; Ahsa, 
903; Ahu (Rice), 666, 708, 943; Ahu 
(Lime), 710 ; Aila, 14, 16. 
AjiiANTBxrs, 95, 1012. 

Am, 1073 ; Aira, 124 ; Air-dlu, 439 ; 
Ajaji, 442 ; Ajamo, 285 ; Ajave, 285 ; 
Ajhar, 701 ; Ajmot, ajmud (Carum 
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Hoxburghiaaum), 285'; Ajmud 
(Apium graveolens), W2 ; Ajowan, 
ajwain, ajwan, 285, 820 ; Ajwaivrka- 
phul, 285 ; Ajwan-haputa, 72 ; Ah, 
akanda (Calotropis), 205, 436, 627 ; 
Afc, ahu (Saceharum), 930 ; Akakia, 7; 
Akalbir, akalber, akalbar, 487, 492; 
Akdra, 1032 ; Akhrot, dkhor, 700 ; 
Akki, 824 ; Akri, 1120 ; Akyau, 72. 
A.I, 447, 783, 1053, 1121 ; Ala, 537. 
Alabaster, 122, 716. 

Alakta, 1053; AlaU, 1073; Alarka, 
205 ; Alash, 287 ; Alashi, 720 ; Aid 
thanda, 886. 

Albizzia, 46-6, 163, 226, 237, 379, 
383, 546. 

Ahaiif, 271. 

Alcohol, see Spirits, 286, 457, 1030, 
1043-8. 

Alder (Alnus), 115. 

Ale, 757-62, 1043. 

Ale, 1139 ; Alecha, 906. 

ALEtniiTES, 46-7, 280, 503. 

Alfalfa, 778. 

AU, 538 ; AUad, 666 ; Alipura, 1041 ; 

AUah, 720 ; Al juljvldn, 982, 
Alkaline or Pearl Ashes, 48-60. 
Alkaline Earths, 48, 57. 

Alkaloids, 47, 58. 

Al kave, 366 ; Al-kohl, see Alcohol ; 

Allam, 1139 ; Alii, 71. 

AI/EITtm, 58, 293, 963. 

Alld, 161 ; Almds, 556. 

Almond, 906 ; . . . Earth, 465 ; . . . In- 
dian, 1073 ; . . . Java, 247 ; . . . Oil, 
905. 

Al-nU, see Anil, 

Alnus, 115. 

Aloe, American, 31 ; ... Barbados, 69 ; 
... Bastard, 34; ... Blinding, 74; 
. . . Common, 38, 69 ; ... Curacao, 
69 ; ... Lignum, 72 ; ... Socotrine, 
59 ; ... Zanzibar, 59 ; ... and Sissal 
Eibre, 35-45, 437, 775 ; . . . Wood, 72. 
Alpogddd-pazham, 906; Al-ruzz, 825; 

Alaanda, 508 ; Alai, Alahi, 720. 
Alstonia, 49, 627. 

Altingia, 61, 821. 

AM (Colocasia), 398 ; (Plum), 906 ; 
(Potato), 1028 ; Alu-bdlu, alu- 
bukhdra, alucha, 906 ; Alui, 69. 
Alum, Aluminium, 61-2, 492 ; Alu- 
mina (Silicate), 51. 

AMngu-thadu, 1079; Alvinda, 317 •, 
Ahmns, 1126; Am, 764 ; Atnddd, 
443 ; Amadan, 915; Amalg’dch, 
907 ; Amal-huchi, 192 ; Amaltda, 
287 ; Amam, 285. 

Aman (Rice), 828-9, 831, 983; 

Amanakkam, 916. 

Amaeanbus (Amaranth), 62-4, 257 ; 

(spinoBus), 49. 

Amari, 1073. 

Amha, 764; Amhddi, see Ambdri-, 
Amhalu {Lakh), 1053 ; Ambar-bdria, 


130 ; Ambdri, amhddi, 430, 630, 
869, 871 ; Ambchdr, 765 ; Ambe, 443 ; 
Ambeng, 64, 

Amber, 64, 555. 

Ambia, 499 ; Ambli, 583 ; Amhor, 785 ; 

Ambsath, 765 ; Amdi, 916. 
Amethyst, 561. 

Am-haldl, 443 ; Aini, 914 ; Amidn, 
903 ; AmktMu, 1131; Amlat, 1144. 
Amlaki, 886, 1109 ; Amla vetasamu, 
202 ; Amleeah-paut, 409 ; Amli 
(Tamarindus), 1066 ; . . . (Bauhinia), 

. . .~taki, 120; Amluk, 499 ; Amniah, 
1079 ; Ami, ammi (Ammi Visnaga), 
285. 

Amryioniacum, 534. 

Ammonium, 48, 346, 771. 

AMOMUM SUBULATUM, 65, 511, 612. 
Amoubhobballus, 65, 496. 
Ampullaria globosa, 712. 

Amrad, 5 ; Amratphal, 326 ; Amrer, 
160 ; Amritphal, 326 ; Amrud, 910 ; 
Amru, 1125; Amrut, 907; Amsul, 
563 ; Amuk, 907 ; Amukkura, 1120 ; 
Amvaa, 788. 

Amyria Commiphora, 400. 

Ana, 161 ; Andh, 1144. 

Anaoaeeium, 65-6, 1046. 

Anamibta Cocoulus, 546. 

Ananas, 66-9, 1046, 1109. 

Andnaa, andnaah, 66 ; Anantamul, 628 ; 
Andrae, 66 ; Anardana, 63 ; Andr- 
kd-per, 909 ; Andsa, andshappazham, 
66. 

Anatherum muricatum, see Vetiveria 
zizanioides, 1106. 

Anati, 787 ; Anher, 64. 
Andbographxs, 69-70, 1063. 
Andbopogon, 64, 70, 98, 460, 1031, 
1106. 

Aiiduku, 174 ; Angaria, 484 : Angdr 
(Grape), 1112; Anguri (Vinegar), 
1110. 

Anguria (Melon), 317. 

Angur-ahefa, 95 ; Angmheh, 534 ; 
Angvza, anguza-kema, anguzan, 
533-4 ; An/iwi, 1107. 

Anil (Indigofera), 661, 603, 664. 
An-ing-kiyo, 564. 

Aniseed (Anise) Anisdn, 820, 887. 
AnjalK (Anjeli-wood), 94 ; Anjan 
(Antimony), anjanak-kallu, anja- 
nam, 72 ; ... (IBlue Heron), 139 ; 
Anjana, 707 ; Anjir (Pig), 537 ; . . . 
(Guava), 907 ; Anjuddn, 534 ; Anna- 
bedi, 171; Annapa, 608; Anne, 843; 
Annil, see Anil. 

Anogeissus, 70-1, 188, 1005, 1073. 
Anrar, 916 ; Ansari, 834. 

Ant {Kekp), 569, 610. 

Antelope (Black Buck), 632, 644. 
Anthers (Silkworm), 912, 1002-11. 
Anthocephalus Caoamba, 1046. 
Anthracnose (on the Vine), 1117. 
Anthrax, 742. 
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Antiakis, 71-2, 868. 

Antlers, 644. 

-Anumulu, 1036; Amerut, anzrud, 95; 
Aonld, 886; Aosha, 742; Ajpahca, 
A'pakva hdr%>v,ra^ 244. 

Aphis (Plant Louse), 387, 680. 

Apis (Bees), 123-5. 

Apple, 910 ; . . . Adam’s, 325 ; . . . Cus- 
tard or Sugar, 71 ; ... Malay, 626; 
... Mandragora, 26; ... May, 904; 
... Rose, 526. 

Appracam, 781 ; Appractum, 1049. 
Apricot, 905. 

-Aqhilabia, 72-4, 531, 821, 861, 924. 
Araha, 64. 

Arabian Resin, 1054. 

Aeachis, 7A-83, 225, 812, 821. 

Aradal, 552, 554 ; Arag, 403 ; Arah, 
902 ; AraJc, arack, arrak (Spirits), 92, 
170, 488, 760, 1043-8, 1116; Arak, 
Batavian, 1046 ; 'Arah al-tamar, 
1043. 

.Arakan Gamboge, 553. 

A.rak hadian (Fennel Water), 552 ; 
Arak hadian (Anise Water), 887 ; 
Arakku (Lakh), 1053 ; Arakndnd 
{arah-naina) (Mint-Vinegar), 1110. 
Abalia, 30. 

A.rancio (Orange), 320 ; Arand, 915 ; 
Aranfili, 71; Arar, 16; Ararat, 
773; Ararut-ke-gadde, ararut-ki- 
ahangu, 444 ; Araaa, 538 ; Arata, 
24 ; Area, 205 ; Archu, 912 ; Ar- 
danda, 264. 

Areoa Oateohij, 83-91, 168, 891, 897. 
Arecoline, 90; Areka, 121. 

Abenga, 91-2, 187, 760, 928, 1046. 

Are to, 915; Arfu, 16; Arfuin, 847; 
Argellion, 351 ; Argus (Pheasant), 
135 ; Arhdr, arar, oror, 196-200, 
603, 606, 675, 900, 917. 

An, 121 ; Ariki, 1043 ; Arindi, 1011 ; 
Arinj, 15 ; Arishi, 824 ; Ariahina, 
445 ; Ariai, 826. 

Abisap^ma tobtuosum, 445. 

Aeistida setacea, 187. 

.Aritka, 979 ; Ariti, 787 ; Arjama, 
269 ; Arjan, IQ12 ; Ariha-aan, 430 ; 
ArA: (Spirit), 1116; Arka, arkaparna, 
205 ; Arkar, 746 ; Arkhar, Arkol, 
914; Arki, 1043; Arma, 70; Arna, 

■ ' 732. 

Arnotto (Annatto), 49, 142-3, 477, 
ArracA:, see Arak. 

Arrowroot, E, Indian, 444 ; ... W. 
Indian, 773. 

Arsenic, 92-3, 258, 1061. 

Arsinagurgi ntara, 554 ; Arsogna, 66 ; 

Artem, 103. 

Abtemisia, 60, 93-4, 

Abthbocnesium, 112-3. 

Abtocabpus, 94, 383.^ 

Aru, 906 ; Ardgam-pilla, 463. 

Arum, see Colocasia antiquorum, 
A.runda, 1005. 


AEtnfuiN-ABiA, 98-9, 115, 775. 
ABtnsTDO, 98.4 

Arma, 26 ; Aruzz, al-ruzz, uruzz, 825 ; 
Arm, 398 ; Aryili, ohota aryili, 
486-7 ; Asa, 249, 533. 

Asafetida, 633, 535, 1110. 

Asali ids, 744; Aaan, 908; Aaan, 
assaw, 1003, 1005, 1007, 1073; 

Asarath, 249 ; AsdrM season (Indigo), 
675 ; . . . (Tobacco), 799 ; Asharg, 
491 ; Asgandh, 1120 ; Ashmouni, 
586, 600 ; Aahvagandd, 1120 ; Ash- 
vatha, 538 ; Aal-rai, 180 ; Aaok- 
yaw-ga, 742 ; Asotri, 121. 
Aspabaghs, 963. 

Asperag, 492. 

Asphodbexjs, 1089. 

Asra, 831 ; Asseen, 1004. 

Asses, 751. 

Assis, axis, 249 ; Aaugach, 782 ; 
Asundro, 121 ; Asvattha, 538 ; As- 
wat, 538, 1005; Atd (Anona), 71; 
... (Wheat Flour), 1088 ; Ato, ate 
(Anglo-Saxon), 96 ; Ataicka, see 
Ativiaha, 20. 

Ataeaittia monophyeba, 190. 

Ataai, 720-1 ; Ati {hati — the Elephant), 
696 ; Atibdld, athi-halla chettu, 991 ; 
Atia, 19-20. 

Atisine, 19. 

Ativaaa, 21 ; Ativika, ativiaha, 19-20 ; 
Atkura, 1132; Atnak, 1073; Ata 
sang, 498. 

Atbiplex, 114. 

Atsjar, 265; Atau, 912. 

Attacus bicini, 1002, 1011-2. 

Attah hor, 651. 

Attalea phnipeba, 286. / 

Attar, Rose, 821, 925. 

Atti, 538; Att-illupei, WT i Atunete, 
28 ; Aue (Elephant), 696 ; Auma, 
720; Aupta, 121; Am (Rice), 
788, 828-9, 831, 983, 1027-8; 

Auaa, 430 ; Auaaraherevan, 654 ; 
Awza, 71 ; Avala, 289 ; Avalhati, 
886 ; At?are, 508 ; Avari, 289 ; 
Aval, 361 ; Avoia, 398 ; Avvaguda- 
pandu, 1081 ; Awa, awah, 161 ; 
Awal, 16 ; Aworja, 103 ; Axi 
(= Aehi, agi), 264-5 ; Axis, see 
Aaais •, Aye, 1043 ; Ayma, 269 ; 
Ayni, 94. 

Azadirachta indica {— Melia Aza- 
dirachta), 780. 

Azkhir, 462 ; Azpa, 552. 


B 

Babain, 99 ; Bahai jak, 774. 

Babblers, 132 ; Babbler, Scimitar, 133. 
Babhori, 462 ; Bobir, 294 ; Bahni, 694 ; 
Baboi, 412, 694 ; Bahui, 294 ; Babul, 
babtila, bahola, 2, Q, 290 ; Bac, bakam 
(Csesalpinia), 1053. 

Baooatteea, 783. 
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Bacha, 24 j Bachkron, 694 ; Baehnag, 
21 ; Baclio, 927. % 

Bacon, 753. 

Badal, ll5 ', Bdddl-sunn, 4cZ0 ; Bdddm 
(Almond), 905 ; . . . (Cashew Nut), 65 ; 
... (Indian), 1006, 1073 ; Badami 
(Kingfisher), i Bddam-vittulu, 
906 ; Badane hayi, 1026 ; Badishe'p, 
Badisopu, 552 ; Sad janwar, 752 ; 
Badnikai, 1026 ; Badra-Mma, 635 ; 
Bddshah sdlab, 963 ; Badyan, 552 ; 
Bae-danae angur, 1114; Bael, 26-8, 
821 ; Bajta (Cloth), 1008. 

Bdgd, 9 ; Bagar (Cotton), 580 ; Bag- 
berenda, 699 ; Baggar, 694 ; Baghah 
(Pigeon), 136 ; Baghaira (Ortolan), 
134 ; Baghi, 46 ; Bagla (Heron), 139 ; 
Bahmd, 287 ; Bahena, 310. 

Bahia Piassava, 286. 

Bahira, 910 ; Bahtahna, 903 ; Bai, 
637 ; Baigan, 1026 ; Bail (Ox), 
732 ; Bairaite, bairati (Cotton), 
694-5; Baish, 115; Baitaka -kharuy 
haitalu, 441. 

Bajail, hajal, 104 ; Bajar-hattuler, 
428 ; Bajera, 1032 ; Bajr, 487 ; 
Bdjra, hdjri, 16, 197, 281, 479, 505, 
509, 598, 601, 630, 843, 869-72, 
879, 917, 983, 985, 1031, 1035, 1041, 
1107 ; Bajurhet, 429 ; Bajwara, 576; 
Bahdin, 780 ; Baham (bokom), 194, 
890, 1053. 

Bakam Wood (Cjesalpinia), 194. 

Bakan (Rhizophora), 913 ; Bakar> ba- 
bul, 2 ; Bakas, 25 ; Sakhar (ferment), 
759, 1047 ; Bdkla, 1107 ; Bdkli (Ano- 
geissus), 70 ; Bdkli (Lagerstrcemia), 
701, 1006; Bakshi, imi, 1092; JSaZd, 
991 ; Bala-charea, 792 ; Balachong, 
644 ; Balai, 499 ; Bdla menaau, 
890 ; Balank, 325. 

BaijANItes RoxBtmGHii, 546. 

Baldadn, 400 ; Balhij, 2 ; Bale 
(Ebony), 498 ; BdU (Banana), 787 ; 
Bali-kd-gMns, 1106 ; Balimba, see 
Bilimbi ; Balkua, haiku (Bamboo), 
100, 105. 

Balsam (Balm of Mecca), 400 ; . . . Aden, 
113. 

BALSAMODENnnojsr, 400, 

Bdlu-char, 792 ; BalunisJiep, 879 ; 

Bdl-vach, bdl-vekliand, 24. 

Bamboos (Bambusa), 49, 98-112, 

114^5, 188, 715, 868 ; . . . Golden, 101 ; 
... .7 ilU, 99 ; . . . Kyello, kyehwa, 101; 
. . , Spiny, 99 ; . . . Monastery, 104. 
Ban (Jujube), 1144 . (Oak), 911 ; 

... ben, (Coffee), 364; Bana, 
bans, 99 ; Ban-alu, 494 ; Banana 
(Plantain), 787 ; Banar, 287-8 ; 
Banasa-mitha, 110 Banawati salab, 
963 ; Ban-bahnag, 23 j Banbwe, 
269 ; Banchak, 284 ; Ban-chowr 
(Yak), 733; Bandar-karam, 400; 
Bandhari-bet, 202 ; Ban dhenras, 


629 ; Banela, 1007 ; Bang, see 
Bhang ; Ban-gab, 499 ; Bangai,. 
678 ; Bangra, 161, 260 ; Ban hardi,. 
782 ; Ba7ii (Cotton), 580-1, 694 ;; 
Banid, 629; Banj, 911; Ban- 
kakri, 904 ; Bankas, 694 ; Ban- 
kati, 115; Bankok, 284; Bankxm 
(Bee), 128 ; Ban-kush, 694 ; Ban- 
mudga kheri, 879 ; Banni, 9 ; Ban 
pdlii, 428 ; Ban-pdt, 408 ; Banpatol, 
1081 ; Banraj, 121 ; Ban-ritha, 14 ; 
Bans (Bamboo), 102; Bansa-ro»- 
Ghana, 110; Bansi, 1086; Bdmini 
(Bamboo), 101 ; Bans kaban, 102 ; 
Bans-kapur, 110 ; Bamkeora, 31 ; 
Bdm khdrd, 102 ; Bans-lochan, 
110 ; Bdnsmatti, bansphal (Rice), 
831 ; Bantha, 498 ; Banti, 843 
Banting, 644, 733. 

Ban-titur, 135 ; Banwa, bhanwa (Acon- 
ite), 22 ; Banwa (Snake-bird), 141. 
Banyan Tree, 536-7. 

Banyarts, 296 ; Bao, 830 ; Baonli,. 
14 ; Bap (Pheasant), 142 ; Bappayi,. 
269 ; Bar, 537 ; Bara-hagla, 140 ; 
Bara batta, 837 ; Bara-bet, 202 
Bara kanvar, 31 ; Bara-kuUnjan^ 
60 ; Bara-xnattar, 903 : Barana^. 
429 ; Baras, 246 ; Barasmgha, 644 ; 
Bara-singoU, 311 ; Bardt, 504; Ba~ 
raukha, 936; Barbati, 1107. 
Barberry, 130, 1091. 

Barbdrama, 3, 

Barbus (Mahasir), 542, 546, 647. 
Barchar, 9J.1 ; Barelli (Banyan), 637 
Bares hat'd, 532 ; Bargat, 537 ; Bar- 
gel, 136 ; Bari, 881 ; Bandla, lOl 
Baridra, bereld, 991 ; Bari-gumcki,. 
26 ; Bari-ilacM, 65. 

Baribius boba (Trout), 542. 

Baribba, 50, 66, 112-4. 

Baringa, 1051 ; Barirdhan, 823 ; Bari- 
shopha, 662. 

Barites, Barytes, Baryta, 57. 

Barium and its Salts, 57. 

Bari, 1144. 

Barley, 251, 640-4, 726, 759, 834, 891,. 
917, 1043, 1134. 

Bavli-arisi, 640 ; Bar'mdl, 429 ; Barra- 
muga (race of tasar), 1007. 
BARRIIfrQTONIA, 646. 

Bar-rum, 1051 ; Barsdti, 140 ; Bart.. 
906 ; Bartaku, 1026 ; Bdriundi, 
783 ; Bard, 1031 ; Barua, 48(5 
Bdrdal, barwal, 749 ; Bardn, 429. 
Baryta, see Barium. 

Burned, 535 ; Basa-dahi, 476. 

Basic Slag, 694, 772. 

Bdsini, 101. 

Basket-work, 202. 

Bdsmati (Rice), 833-4 ; Basmati 
(Water Chestnut), 1080 ; Basri, 
638 ; Bass, Patent (Bamboo), 105 ; 
Bassa (Fish), 641-2, 647 ; Bassari,. 
638. 
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Bassia, 116-20, 621, 546, 627, 705, 
812,1005,1046,1074. 

Bassora Gums, 78, 95. 

Bastaj, 174 ; Basunti, 25 ; Bdswesa, 
638 ; Bat, 54 ; Batata, 1028 ; Ba~ 
tdvi-nebu, 324 ; Batbar, 538 ; Batha- 
bijir, 465; Bathiec, 317 ; Bdthu, 
63, 257 ; Bathu-aag, 293 ; Batiec 
indi, battihh, 317. 

Batiste d’ananas, 69. 

Bat-meha (Bustard), 140; Battari, 
1032 ; Batti (Lac Sticks), 1063. 
Batthinia, 120-2, 1005. 

Baunra, 686 ; Bauru, 914. 

Bauxite, 61-2, 428. 

Bdvto, 518 ; Bawa, 104 ; Bdwa ghori, 
562 ; Bazahr, 131 ; Baz-anjir, 915 ; 
Bazarbatu, 429. 

Bdellium, Bdellium (Indian), 174, 400. 
Beads, 122 ; Bead Tree (Melia), 780 ; 

. . . (Utrasum), 511. 

Bean, Asparagus, 1107; . . .Broad, 1107 ; 

. . . Carob, 1144 ;.. . Cluster, 449, 741 ; 

. . . Dufliin, 880 ; . . . French (Indian), 
248; ... Garden, 872, 1107; ... 
Kidney, 879 ; , . . Lima, 880 ; . . . Pata- 
gonian, 248 ; . . . Soy, 564 ; ... Sword, 
248 ; . . . Windsor, 1107. 

Bears, 632. 

Bed, 115; Beda, 778; Bedana, 130; 

Beddnjir, 916. 

Bee-eaters, 132, 142. 

Beef, 764. 

Beefsteak Bird, 134. 

Beer, 396, 643, 767-82, 826, 840, 1043, 
1046-7, 

Beetle, Bhinoceros, 354 ... Blister, 

610. 

Beetroot, 928 ; Beet-sugar, 957-61. 
Begami, 833 ; Began, 788 ; Beg-pura, 
325; Begti (Fish), 540-1, 547; 
Behari (Limes), 326 ; Behor, 99 ; 
Beidelaar, 205 ; Beji mdh, 504 ; 
Bekh-kurphus, 792 ; BekaJia, 161 ; 
Bel, Bael, 26-8, 429, 1110 ; Belambd, 
97 ; Belati-Khandeah, 577 ; Belgiri, 
27; Belledi, 1140. 

Belladonna, 96. 

Belli-pata, 629. 

Bell-metal, 401. 

Belloli, 58 ; Bern beimi, 906 ; Bend 
(Vitiveria), 1106 ; Bena (Musk Deer), 
785 ; Bendde, 525 ; Benda, 28 ; 
Bendekai, 631 ; Beneng, 99 ; Bernga, 
908 ; Beng bhdng, 249 ; Bengo- 
nari, 496. 

Bbnincasa, 438, 440. 

Ben Oil, 784, 812. 

Bent (Willow), 115 ; . . . (Cane), 201-2. 
Benzene, 876. 

Benzoin, Benzoic Acid, 1062. 

Bear, 757. 

Ber, hyer (Zizyphus), 1003-5, 1143.' 
Berberine, 405. 

Bebbebis, 405, 546. 


Bergamot, 327. 

Berhua, 466. *' 

Bermuda Grass, 463. 

Bern, 100, 

Beryl, 556. 

JSes, 115; Bef, see Bent. 

Beta, see Beet-root. 

Betel-xmi, 83-91, 897. 

Betle (pan-), 891-6. 

Betta, 89 ; Betta kabbu, 937 ; Bettd- 
shak, 293 ; Betud, betwa, 100 ; Betya, 
161. 

Beverages, Intoxicating, see Sbikits. 
Bevina, bivu, 780-1 ; Bhabar (Ischa".- 
mum), 694-5; 865, 868; Bhdbar 
(Girardinia), 161 ; Bhadder, 1110 ; 
Bhadi (Soils), 51 ; Bhadoi (Cotton), 
607 ; . . . (Rice), 828, 832 ; Bhadra- 
kashtha, 291 ; Bhaga-moJiu, 123 ; 
Bhdgd-sunn, 430 ; Bkaib, 694 ; Bhaina 
(Buffalo), 732; ... (Willow), 115; 
Bhaird, 1072 ; Bhaji, 1081 ; Bhdld, 
511; Bhaluka, 100; Bhamburi, 15; 
Bhamgera, 260 ; Bhammar, 123 ; 
Bhang (bhangd), 19, 249-52, 258-9, 
284, 409, 488, 1040 ; Bhangakata, 259 ; 
Bhang-jala, 487 ; Bhang-maasdla, 65, 
438 ; Bhanta, 1026 ; Bharadvdji, 
570 ; Bharal, hharul, 644, 746 ; 
Bharat, 402 ; Bharut, 746 ; Bhat, 
bhatnas, 564 ; Bhdt-aola, 29 ; Bhat- 
ta, 824 ; Bhavan-bakra, 904 ; Bhdva- 
prakasa, 1082 ; Bhavra, 123 ; Bhi- 
bham, 99 ; Bheld, 981 ; Bh4n, 250 ; 
Bhera, bhira, 294 ; Bherawa, 286 ; 
Bherenda, 915; Bheah, 115; Bhil- 
dwd, 981 ; Bhimraj, 133 ; Bhim- 
aaini, 245 ; Bhimaini, 244, 313 ; 
Bhindi, 634 ; Bhinkioa, 128 ; Bhira, 
952 ; Bhirand, bhirandel, 553 ; Bhiru, 
102. 

Bhoglla, 581 ; Bhoja, 258 ; Bhohri, 
1116; Bhol, 755; Bhomrati, Bhom 
reti (Lodh Bark), 555, 1053 ; 

Bhonda, 1031; Bhora, 913; Bhoa, 
70 ; Bhotiya baddm, 906 ; Bhoza 
dmali, 886 ; Bhringga, 879 ; Bhviti, 
1109; Bhubt, 694; Bhudra, 775; 
Bhuiavali, 987 ; Bhui-chana, 74 ; 
Bhuihdndd, 1048 ; Bhui-kohala, 68Q ; 
Bhuili, 278 ; Bhid-mung, 7‘i ; Bhuin- 
dn-vaMh, 887 ; Bhui-aingh, 74 ; 
Bhui-tarwar, 288 ; Bhujpattra, 131, 
861 ; Bhunga, 441 ; Bhunguru, 981 ; 
Bhura, 952 ; Bhurburoi, 64 ; Bhuri, 
937; Bhdrjapatra, IZl ; Bhuaa 
(Pea), 607 ; Bhuad (Cattle Food). 
643, 726 ; Bhuatrina, 451, 461, 462 ; 
BMitrd, 116, 884; Bhutrina, 451; 
Bhutta, bhuta (Maize), 1132-3 ; Bhutt- 
jatt, 792,; Bhyni, 285 ; Bhyri, 134. 
Biali, 1107 ; Bidr, 888 ; Bibla, 908 ; 
Bihu, 981 ; Bichda (Girardinia), 

I 161 ; Biohua (Urtica), 163 : Bid, 
I 464 ; Bidaruppu, HO ; BidhuU, 100 ; 
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Bidi (Bauliinia leaves), 122 ; Bidri 
ware, 707 ; Bier, 757 % Bija, 908 ; 
Bijasal, 908 ; Bijaura, bajawri, 325 ; 
Bijoro, 324; Bijri, 720; Bijuli, 100 ; 
Bikh, 20-2. 

Bikhaeomtiue, 20-1. 

Bikhma, hikma, bishma, 20 ; Bi- 
khonda, 1031, 1040 ; Bil, see bel ; 
Bila, 429; Bilai, 1110; Bildikand, 
686 ; Bilasi, 429 ; Bilati dlu, 1028 ; 
Bildii-baddm, 905 ; Bilaw, 561 ; 
BUdi, 686 ; Bilgu, 294 ; Bili, 912 ; 
Bili baragu, 843 ; Bili manavare, 
508 ; Bilimbi, balimha, 97 ; Billa, 
bella, hillu, bilgu (Satin-wood), 294, 
1006 ; Billan, 26 ; BilligdrA, 172 ; 
Billu-gaddi, 930 ; Bilu, 910 ; Bilva, 
26; Bimhal, 465; Bin, 115; Bina, 
bani, 98 ; Bindaal, 755 ; Bindi, 
915; Bine, 428. 

Biotite, 781. 

Bira-dena, 83 ; Bira (vira) viti, 83 ; Bir 
biar, 732. 

Birch, Indian Paper, 131. 

Birds, Agricultural, 132 ; Cage, 133 ; . . . 
Edible, 134; Edible Nests, 138; 

. . . Industrial, 138. 

Bird Skins, see Feathers. 

Bireja, 535 ; Biridi, 485 ; Birinj, 825 ; 
Birlimhad, 285 ; Bir mung, 879 ; 
Birralli, 643 ; Bir sang, 490 ; Bisa, 
115. 

Bischofia, 383. 

Bish, see Bikh ; Bishma, see Bikma. 
Bishop’s Weed, 285. 

Bislambhi, 440. 

Bison, Indian, 644, 733. 

Bistendu, 499; Biswul, 16; BitTvua, 
Biti, 484 ; Btt-palang, 928. 

Bittern, 142. 

Bitusi, 429 ; BiHl, 624. 

Bixa Obellafta, 49, 142-3, 477. 

Biyam, 824. 

Blackberries, 1109; Black Buck, 644; 
Black Lead, 624 ; Black Oil, 192 ; 
Black Salt, 56 ; Blackwood, 484. 
Bleak, 547. 

Blight, Blister, 229 ; ... Grey, 229 ; 
... Mosquito, 228 ; . . . Scale, 354 ; 
... Thread, 229, 385; Blights 

(Coffee), 384 ; . . . (Sugar), 941. 
Blinding Tree, 531. 

Bloodstones, 561, 716, 

Blue Stone, 403. 

BnuaiEA, 246, 377. 

Bo, 638. 

Boar, Wild, 762. 

Bobhi, 204 ; Boberlu, 1107 ; Bo-bo, 
396; Bobolawa, 528 ; Boda jam, 
526 ; Bodal, 141 ; Bodki, 278. 
Boshmema nivea, 143-59, 250, ,294, 
436, 863, 924 ; Bochmeeia Substi- 
tutes, IbO— 8. 

Boggu, 333 ; Bogha kupas, 695 ; 
Bohola'wa, 528 ; Boichand, 886 ; 


Bojah, bojali, 521; Bokom, 194? 
Boktaung, 986 ; Bola, 629 ; Bolangi 
bans, 103. 

Boll- worms, 610. 

Bombaksing, 906 ; Bombalinas, 324-5. 
Bombax malababicum, 95, 232, 523, 
670-1, 812, 991, 1005. 

Bombay Ducks, 541-2, 546-7. 
Bombyx, 992-1012, 1018-26. 

Bon, 365 ; Bonbunda (Silk), 1009 ? 

Bonddra, 701. 

Bone-liquor, 48. 

Bon-kotkora, 164; Bon-methi, 991;, 
Bon riha, 162, 164; Bor (Banyan), 
537 ; Bor (Chinese Date), 1143 ; 
Bov (India-rubber Fig), 651 ; Bora 
Bamboo Net), 312 ; Bora (Elephant 
Grass), 777 ; Boran dman, 828. 
BoRA.ssns, 49, 115, 169-71 188, 293, 
361, 428, 760, 861, 928, 1046. 

Borax, 56, 448. 

Borboti, 508 ; Bor-bur, 538. 

Bordeaux Mixture, 229, 403. 

Bordi, 1143. 

Borecole, 182, 

Borer (Insect), 386, 941, 1035. 

Bori, 437 ; Borkapah, 578 ; Borla, 121 ; 

Boro (Bice), 828-30 ; Borobans, 100. 
Boron, 832 ; Boropolo, harapalu, 995, 
998. 

Bos (Oxen), 644, 732-3. 

Bosa, 257 ; Bosaonto (Rinderpest), 742. 
Bostrichus Beetle, 100-1. 

Boswellia, 894. 

Botang, 504. 

Bottle-gourd, 440. 

Bonn, bun, ban (Coffee), 364 ; Boura, 
168. 

Boxwood and Substitutes, 190, 1063. 
Boz, horz, 743 ; Boza, 257, 760 ; Bdz- 
ghanj, 902 ; Brab-itm, 169, 760, 928. 
Bbachytrypes (Cricket), 804. 

Braham, 1031 ; Brdhmamanduki, 646 ; 
Brahmi, 646. 

Brahmin Nut (Cocoanut), 352. 

Braiding, 114-7, 141. 

Brain-fever Bird, 133, 

Brandy, 966, 1043 ; . . . Cherr5q 907. 
Brank, 532. 

Brarda, barda, 429. 

Brass, see Copper, 

Bbassica, 148, 174-86, 812. 

Braunite (Manganese), 762. 
Brazilian-wood, 194. 

Bread-fruit, 94. 

Brea, 532; Bretuan, 800. 

Brewing, Indian, 767-60 ; English, 
760-2. 

Bricks (Clays, Pottery), 327-9. 
Brihat-ehakramed, 987 ; Brindao, 563 ; 

Brindoijus, 553 ; Brindols, 553. 
Brindonia Tallow Tree, 553. 

Brinjal, 79, 446, 494, 497, 891, 1026-8, 
1141. 

Briquettes, 347. 
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Bristles, 188, 752. 

Broccoli, 182. 

Bromo, 96. 

Brong-dong, 733. 

Broom, Spanish, 431. 

Broomstick-grass, 187. 

Bbottssonetia, 862-4, 868. 

Brucine (Strychnos), 1052. 

Brulf 201 ; Buaangur, 1112. 

Buck, Black, 644. 

Buckwheat, 632. 

Budd-durmi, 269 ; Budgrat, 911 ; 
Bddide-vuppu, 48. 

Buffaloes, 644, 732. 

Buffalo Horn, 645. 

Bughy, huggoy, 1003, 1009; Bugri, 
885 ; Bugs (Insects), 229, 386, 610, 
1035. 

Bugulawan, 528 ; Buhdrd, 884 ; Bu- 
hulawan, 528 ; Bui, 114 ; Buin- 
owla, 887 ; JB47c, 911 ; Bdla, 256. 

Bulat, 882. 

Bulbtils (Birds), 132-3, 142. 

Bull (Oxen), 644, 732, 737-40. 

Bull, Blue, 644. 

Bullock’s Heart (Fruit), 71. 

Bulpum, 1049. 

Bulrush, 869 ; . . . Gat’s Tail, 777. 

Bulrush Millet, see Bajra. 

Bumalo, 542. 

Bumraeio Fish, 541-2, 546-7. 

B^m, bm, ban, see Coffee. 

Bunhur-butti, 880 ; Bdnch, 543 ; Bun- 
cha, buncho, bunco, 364 ; Bdndi, 
707 ; Bunga lavang, 627 ; Bungdrum, 
565 ; Bwngoma (Turtle), 1080. 

Bunium Bulbocastanum, 283. 

Bunu, buna, see Coffee. 

Bupleubum, 283. 

Bupbbstis (Beetle), 686. 

Bur (Cymbopogon), 462 ; Bdr, her, bor, 
1143; Burada, 580; Burakeru, 
531 ; Burdwa, 463 ; Burt (Crape), 
1112; Bun (Mildew), 1117; Bdrj, 
131 ; Burla, 168. 

Burmite (Amber), 64. 

Burriala Fibre, 991 ; Burri-shep, 887 ; 
Buruga, 621 ; Buru mat, 102 ; Buru 
raher, 449. 

Bustards, 132, 134, 140. 

But, buia, 296 ; But, 537 ; Butana, 
298. 

Bute A and Gum, 28, 49, 56, 189-90, 
1053-4, 1057. 

Buti, see BJiang-, . . . (Sterculia), 1061. 

Butter, 476-8, 812-41 ; . . . Cacao, 1076; 
. . . IlUpi, 120 ; . . . Kokum, 563 ; . . . 
-milk, 470, 881 ; ... Tree, Indian, 
116 ; . . . Vegetable, 369. 

Buz, boz, (Ibex), 743. 

Buza, buzah, buzeh (Beer), 519-20, 767 ; 
Buzgai, 901 ; Bwechin, 121 ; Byans 
(Blue pine), 888 ; Byer, see Ber. 

Bysabol, 400. 

Byu (Mangrove), 913. 


O 

Cabbage, pro^r, . . . China, . . . Cow, 

Leaf-beet, . . . Savoy, . . . Siam, 182,. 
1141. 

Cacao (cocoa). Cacao Butter, 360,. 
1076. 

Caeho (Catechu), 10; Cadjan, see 
Cajanus. 

C^SALpiNiA, 49, 190-6, 290, 890, 976,. 
1053. 

Cafe, Cafeier, 364. 

Caffeine, Theine, 237, 390. 

Odgea, 749 ; Oahtm, 364. 

Cairngorm, 561. 

Cairo, 354. 

Cajanus, 115, 196-200, 383, 509, 520,. 
598, 601, 603, 675, 770, 869, 871,. 
900, 1035, 1067. 

Calabash, 700. 

Calambac, 72. 

Galambas, 73. 

OAUAsrus, 91, 114-5, 201-4, 775, 864. 
Calamus aromaficus, 24. 

Calcium, 58, 709. 

Calisaya Bark, 304. 

Caeotropis, 49, 53, 144, 168, 205-8,. 

273, 436, 543, 627, 721, 771, 924. 
Calue, 144. 

Oamelbia, 209-44, 812. 

Camphire, 706. 

Camphor, Barus, . . . Japan, . . . Nagai, 
10, 245, 812. 

Camphoba, 244-7, 310. 

Camphor-wood, 310. 

Camphre, 244. 

Canaib, 249 ; Canamo, 249 ; Canangal 
360, 821 ; Canapa piccola, 254 ; 
Canape, 249. 

Canaries, 133. 

Cancamum, 1054. 

Candle-nut, 47. 

Candles, 812-4, 819. 

Candy, Sugar-, 

Canes, 98, 114-5, 201, 202-4, 775. 
Canfora, 244. 

Gangkek, 528 ; Canhamo, 249. 
Cannabis, 249-63, 430, 812, 924, 1047. 
Ganna Icuilce, 1055, 

Canthiuimc, 384. 

Gaoua, 365. 

Caoutchouc, 647-60 ; . , . Indian, 651. 
Caoutchoucin, 648. 

Caper, Edible, 264. 

Gapo-molago, 266. 

Cabba, 131, 644, 743. 

Capsiotim:, 264-9, 489, 1027. 

Capsular Corchorue, 408, 431. 
Cgrandiola, 97 ; Caramunny-pyre, 1 107. 
Carata, 31. 

Caraway, Black, 283 ; ... European, 
284, 442, 820. 

Oarbasa, carhasus, 570-1. 

Carborundum, 428. 

Carbuncle, 716. 

Cardamon, 611; ... Ceylon, 512; ... 
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•Greater, 65 ; ... Malabar or Lesser, 
66, 511 ; , . . Mysore, ftl2 ; ... Nepal 
or Bengal, 65, 612. 

Cardamomum, 264-5. 

Cardole Oil, 66. 

Garden, 31. 

Caret, Indian, 1079. 

Cabeya, 1006. 

Gari, 520. 

Caeissa, 1005. 

Garive, axi (Capsicum), 266. 

Carnelian, 561, 716. 

Oarota, Carotin, see Carrot. 

Carp (Pish), 642, 545. 

Garpasos, carbasm (Cotton), 570. 

Carpets, 271-6, 1131. 

Carrot, carotte, 489-91. 

Carthamine, 276. 

Cabthamxjs, 58, 276-83, 293, 430, 447, 
483, 665, 812. 

Garty (Bice), 831. 

Cabtjm: Cabvi, carve, carvene, earvol, 
earvone, 284, 442. 

Garyophyllon, Garyophyllus, 526-7. 

Cabyota, 115, 170, 187-8, 285-7, 
361, 929, 1046-7. 

Gdsd, Tided, 929. 

Cashew-Nut, 65-6, 1046. 

Gassareep (Manihot), Cassava, 444, 
766. 

Cassia, 6, 30, 49, 287-90, 390. 

Cassia, Foetid, 288 ; — Lignea, 310-1; 

. . . Tanner’s, 6, 289, 638. 

Cassie Flower, Pomade and Perfume, 
14, 821. 

Cassiterite (Tin), 1077. 

Castilloa (Kubber), 649-61, 657. 

Castor-cake, 922, 948 ; Castor-oil- 

Melon, 269 ; Castor-Oil Plant, 265, 
360, 446, 479, 675, 771, 812, 815, 
818, 836, 916-23, 1012, 1036. 

Catalase, 806. 

Cateehin, 12. 

Catechu (Acacia Catechu), 8-14 

Caterpillars, 229, 610, 804. 

Catha, 366. 

Cat’s-eye, 662. 

Gatteld (Indigo), 665. 

Cauliflower, 182. 

Gaval sorrah, 543 ; Gave, cave (Coffee), 
212,364. 

Cayenne, 264. 

Oay-gai, 144 ; Cayolagne (lac), 1054- 

Ceara (Bubber), 649-60, 667^ 

Ceci, 295. 

Cedar, Bastard (Melia), 780 ; . . . Bastard 
(Soymida), 1043; , . .Himalayan, 291; 
... Moulmein, 290 ; ... Bed, 626 j 
... White, 294, 

Cedebla, 232, 383, 

Cedeijs Libani, var, Deodaea, 49, 
290-1, 486, 888. 

Cebastetts, 190, 1005. 

Celery, 72. 

Celestite, 68. 


Celosia, 63. 

Cement, Portland, etc., 713-4. 

Century Plant, 31. 

Ceehai-anthus, 30. 

Ceebcaxetjeos, see Diseases, 229. 

CEPHAEOSTACHYintf, 101, 105. 

Ceramic Wares, 331. 

Ceeevisi.® (Yeast), 1047. 

Certeeia, see Tachardia. 

Ceryle (Kingfisher), 139, 

Ceylon Nut, see Cocoanut. _ 

CTid, chaa, cTiai, see Camellia. 

CMd, chaba, 890 ; Chachi, eanchi-bet, 
202; Ohadars, 275, 618, 623, 1122, 
1125-6 ; Ohaga, 975; Ohdhcha, 1037 ; 
ChaiJeath, 890 ; GTiaiti, 675 ; Cliaitra, 
197 ; Chalcemdia, 484 ; CTiaJcJcara, 
362, 931 ; ChaJeor, 135 ; ChaJeotra, 324 ; 
GhaJeramarda, 288 ; GhdJcsu, 287 ; 
GhaJeundd, 288 ; GhaTewa, 71 ; 
Ghalanga-dd, 907 ; Ghalavamiriydlu, 
890, 

• Chalcedony, 561, 716. 

Chalk, 709. 

Ghallane, 499 ; Gham, 94. 

Chamserops, 286. 

Ohdmal, 121 ; Ghamalu, 843 ; Oham~ 
beli, 821 ; CTiamboi, 486 ; Ohamiari, 
907 ; Ohamlani, 1053. 

Chamois, 644. 

Ghampa (Plantain), 787 ; . . . (Michelia), 
821 ; ... (Silk), 1011 ; Ghamra-lchari, 
67 ; Ghana (Gram) (see also Ghena 
below), 295; Ctewa (Soap-nut), 979; 
Ghana-lcdmla, 296 ; Ghanam, 430 ; 
Ghanehing, 708 ; Ghand (Shawls), 
1127 ; Ghandal, ohandan or chandana 
(Sandal- wood), 976 ; . . . (Bed Sanders 
Wood), 909 ; . . . (Indian Paroquet), 
133, 141 ; Chandan-betd 293. 

Chanderouze, 1132. 

Gkandra, 9 ; Ghandu, 867 ; Ohang, 
768, 1046 ; Cftaw^aZa, 980. 

Ghdngrd, 745-6, 749 ; Ohaniari dhauk, 
140 ; Chanidt, 914 ; Ghanic (Goat), 
743 ; . , . (Shell), 658, 989 ; CHannangi, 
708 ; Ghana (Carum Boxburghi- 
anum), 285; Ghana (Celery), 72, 

Chanvi'e, 249. 

Ghapangam, 194; Qhapatti, chapati, 
111, 643, 705, 804, 1088 ; Ohaplash, 
94 ; Ghapot eiris, 484 ; Chappal, 
822 ; Chapra-ldkh, 1053 ; Chdpta 
ganja, 261 ; Chdpu, chydpu (Goat), 
746, 749; Chara (Eruca), 180; ... 
(Bassia), 1 16 ; Gharas, 249, 259-60 ; 
Gharayatah, 1053 ; Ghar-haghan, 
1127; Charbi, 702; Chari, 1031, 
1038-9; Charhd, 618; Ghar~ka~gond, 
188 ; Charkeint, 910 ; Charki, 930 ; 
Gharpai, 776; CWos (Florican), 134, 
140 ; Chasam, 1022-3 ; Ghaatang 
rai/dn, 1107; Ghatium, 60. 

Chats (Birds), 132. 

Chatwan, 60, 627 iOhaube, 364 ; Ghaulai, 


63 ; Ghaulaisdg, 62 ; Chitulinugrci, Oil, 
204, 1067; Qhaunro, 1107; Ghauri 
(Mangrove), 293 ; Ghauri, 141 ; 
Ghdval, 824 ; Chaval huruvi (Bird), 
142. 

Chavannesia (Urcola), 659. 

Ghavara, 443 ; Chavi, 890 ; GhavU, 
1107. 

Chay-root, 821. 

Cheese, 483—4 ; ... Guava, 907 ; 

Cheesemaker, 1120. 

Ghehur, 121; Oheik (Lac), 1055; 

Gheik (Job’s Tears), 393 ; Ghein, 780. 
Chelone, 1079. 

Ghelu natia, 63 ; Ohehoa, 629 ; Chem- 
bulichan, 525 ; Ghemchun, 201 ; 
Ghana (Cormnon Millet), 843-5 ; 

. . . (Italian Millet), 988-9 ; Chenai- 
hol, 400 ; Ghenangi, 701 ; Ohendala, 
MO ; Ghendtd, 13S Chenna, chunna 
(Gram), 295 ; Ghennuka, ehanaka, 
295 ; Cheno, 844. 

Chbnopodium, 293, 1110. 

Ghenung, 782 ; Oheppura, 120; Oherhush, 
905. 

Cherry, Bird, 906 ; ... Sour or Dwarf, 
906 ; . . .Wild Hinaalayan, 907 ; Cherry 
Gum, 906. 

Oheruku, 930 ; Oheru pinnag, 204. ; 
Gheshamaddr, 562. 

Chestnut, Chinese Water, 465 ; ... 

Water, 1080. ! 

Ghevari, 99; Cheuli, 116; Oheytoa, 
197; OhhaU, 1132; Ghhana, 469, 
483; Chhari, 115, 884; Ohhena 
(Cream), 470, 475; OhUmi, 882; 
Chhoi, 945 ; Chhota kimbu, 785 ; 
Chiai, 211 ; Ghibbur, 463 ; Ohibttda, 
437 1 Ohichinga, 1081 ; Ohichoor, 
466; Ghichra, 189; Ghick, 856. 

Chick Pea, 296 ; Chickling-Vetch, 
703. 

CMclo, 79; Chid, 466 ; Chika, 845; 
Ghikita, 327 ; Ohikna, 720 ; Ghihni, 
89, 327 ; Chikrassi, 294 ; Chikri, 
190 ; Ghil, 113 ; Ghila, 888 ; Ghilam, 
807 ; OMlaai, 800 ; Chilgorza, 888 ; 
Ohilla, 531, 

ChillieB, 264, 1027, 1110, 1141. 

Ghilluka, 141 ; Ohimar, 287 ; Chimi, 
508 ; Chimndnii, 906 ; Chvmohu, 
1051 ; Chimydka, 904 ; Ghin (Black 
Buckwheat), 632 ; ... (Common 

Millet), 843 ; Chin, chan (Sugar- 
, cane), 935 ; China, 988. 

China-grass, 144, 294. _ 

China pulu, 997 ; Chinarinde, 302 ; 
Chinatti, 844 ; Ghinch, 1060 ; GJiine 
dhi, 687. 

(.Ihinese-nut, 74 ; . . . Wood-oil, 46, 503.' 
Ghing, 910 ; Ghingjagu, 1068 ; Ohdni, 
952, 956 ; Chini-badam, 74 ; Ghdm- 
champa, 787 ; Ohini-gora, 326 ; 
Ghini-mor, ,140 ; Chinni, 784 ; OhmaU 
287 ; Ghinta, 1066. . .< 


CmoNASPis, 229i 

Ghipara hhoi^ 451 ; Chir (Pheasant), 
135; — (Pine), 889; GhirauU, 

188 ; Chir chira, 281 ; Ghiretd, 
1053 ; Ghiri, 888 ; Ohiriman, 70 ; 
Ghirimoya, 71; Ghiri vanga, 1026; 
CMr-ka-gond, 889 ; GhirmilU, 29 ; 
Ghirni, 885 ; Ghironfi, 188 ; Ghirugii, 
45 ; Ghirval, 821 ; Ghirwi, chita 
bdnsa, 822 ; Chitiya gur, 886 ; Chitra. 
130. 

Chittagong Wood, 294. 

Ghiitah, 1082 ; Ohiitu, 174 ; Chiura, 
116; Chiura-ke-pina, 116. 

CSLORITA, 228. 

Cheoboxylon, 188, 190, 1005. 

Ghoa, 952 ; Ghoava, 366 ; Ghoh-i-kot, 
980 ; Choca, 896 ; Ohochara, 285. 
Chocolate, 1076 ; ... Ghufas, 465, 
Ghoga, 1125; GhoM-d, 914; Ghola 
(Bengal Gram), 295 ; ... GhowU, 

871; Cholam (Maize), 1132; ... 
(Indian Millet), 68, 464, 603, 1031-43. 
Chonbmobpha (Rubber), 651, 

Chora, 911; Ohorpatta, 162; Ghota 
(Cloth), 411; Choia aryili, 486 ; 
... char at, 140; . , .-kikar, 14; 

Ghotan drmn (Rice), 824, 828 ; 

Chota-pan-hi-jar, 60 ; Chotapat (Silk- 
vmrm), 996, 997 ; Ghota sinkoli, 

311 ; Ghoti, goni, 406 ; Ghoti-al, 783 ; 
Choti-kulijan, 60; Choti-lani, 114; 
Ghotopalu, 997-9 ; Chotra, 130 ; 
Ohouiaie, 63; Chour-gau, 733; Ohowar, 
443; GhowU, 1107; Ohowri, 733;. 
Choyanda, 952. 

Chrysanthemum cobonaeixjm, 148,. ' 
294. 

Chbysopogon Gryleus, 188, 
Chrysoprase, 561. 

Chda, 63 ; Ch’ttan, 211 ; Ckdari, 9051 
Ghufas chocolate, 466. 

Ghuhdra, 882 ; Chuka (Vinegar), 1108 ; 
Ghukka (Ginger), 1139; Ghuko, 63 ,' 
Ghukor (Partridge), 133 ; Chukri, 
912; Chula, 631; Chul-chulan, 082. 
Ghu-ma (Rhoa), 144 ; ... (Indian 

Hemp), 249 ; Ghumatirpati, 467 ; 
Ghdn, .chund, chdndh, 709-10 ; 
Ghdn (Spurgewort), 531 ; Ohuna 
(Muscardine), 1001 ; Ghunak, 709 ; 
Ghim&'Mt^, 1001 ; Chdndm, 293, 
543, 710, 713-4, 1050; Ohundm- 
hu, .709 ; Ghungas, 102 ; Chung- 
kyek-dum, 1121 ; Chuni, 200; Chu- 
nid-gdnd, 189 ; Chunna, chenna, 
chahm, chano, chania, 295 ; Ohun- 
pdt, 430 ; Ghunri, 660 ; Chupri-dlu, 
493, 496 ; Ohurdl, 704 ; Ohur 

ganfa, 261 ; Ohdri, 116 Chdris, 

- 563 Ghdrnd, 709-10. 

Ohnma, Milk, 476, 

Chwrtal, 96 ; Ghuru charras, 260 ; 
Ohuahrmaidar, 562 ; Ghutidl, 912 ; 
Ohutni, 906 ; Ghd tsaU, 172 ; 
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Chuwara, 885 ; Ghye, 101 ; Ciccara, 
94. ^ 

CiCER, 295-302, 507, 698, 704, 706, 
770,1099,1109. 

■Cicerchas, Ciceren, Ciche, 295. 

Cigarettes, 808-11. 

Cigars, 795, 807-11. 

•Cinchona, 302-10, 524, 686; ... Sub- 
stitute, 94. 

CiNNAMOMUM, Cinnamon, 244-5, 310- 
6, 527, 821, 1010, 1110. 

'Gionama, 710. 

Citral, (Jitron, 325-7. 

Gitronella, 360, 466-7, 821 ; Citro- 
nellal, 457. 

CiTRULLUS, 316-7, 438, 440. 

Citrus medica, 317-27, 821. 

Glap-wype, 490. 

CuAViCEPS (Ergot), 466. 

Glavo (Clove), 526. 

Clay, Bengal, Moulmein, 56; ... 

Porcelain, 330 ; . . . Botas, Singapore, 
56. 

Climbing Fish, 642 ; Climbing Mango, 
660. 

Clinogyne diohotoma, 170, 775. 

Glou, Clove, 626-30. 

Ci.uPE.4. (Hilsa Pish), 542, 544-6, 547. 

Cluster Bean, 449, 741. 

Cnious, 277. 

Coal, 332-44 ; . . . Gas and Tar, 344 ; 

. . . Coke, 345-6 ; . . . Patent, 347. 

Cocaine, Coca Plant, 523-4. 

CocciPiE (Scale Insects), 348, 354, 
386. 

COOOULXJS VIELOSUS, 473. 

Cochineal, Cochineal Insect, 347-9. 

Cochin Grass, 457. 

COCHLOSPERMUM GoSSYPItlM, 95, 168, 
812. 

Cockatoos, 133. 

Cockchafer, 387. 

Cockscomb, 63. 

Cock-up {Begti-Gsh), 540, 547. 

Cocoa, 1076-7. 

Cocoanut Palm (Coons nucifera), 86, 
87, 188, 293, 349-6.3, 479, 741, 760, 
771, 776, 812, 815-7, 820, 924, 

929, 1046, 1113 ;.. . Butter, 359-00; 
... Desiccated, 362; . . . Fibre (Coir), 
364-7, 362-3, 776, 778, 924 ; ... Oil 
and Copra, 357-9, 363, 812, 816. 

Goco mottah (Buinmelo Fish), 542. 

Coconad a Cotton, 580. 

Coco-olein, 361. 

Cocos nucifera, see Cocoanut. 

■Go eo tine, 360. 

•Codda'’pam, 428. 

Cod-liver Oil, 361. 

•Ccblosterha, 4. 

Cojffoe (CoFFEA arabioa), 363-92 ; 
523, 1046 ; . . ,Chufa8 , 466 J . . . Negro, 
288, 390. 

~Coho (Coffee), 365 ; Goi, 642. . 

Coir Fibre, see Cocoanut. 


Coin, 392-8, 521, 758, 1046. 

Coke, see Coal, 

: Colchicine, Gohhicum, 398. 
COLLBTOTBICHUM, 941. 

CoLLocALiA (Edible Nests), 13S. 
COUOCASIA, 398-400, 440-7, 496, 788, 
1140. 

Colocynth, Golocynthin, 316, 439. 
Golomhino, 1140. 

Colophony, 889-90. 

Colza, Indian, 176. 

Commereolly, see Marabout, 
Commiphora (Balsamodendron), 174, 
400. 

Conch, 989, 

Gonda-panna, 285. 

Conessi Bark, 640. 

CONIOTHYRIUM, 41. 

Gooch-murden-paut, 409. 

Coomptas Cotton, 584. 

Copal, Indian, 1 105. 

Copper and Brass, Sulphate, Copperas, 
50, 401-6, 691. 

Gopra (Kopra), see Cocoanut. 

OoPTis Teeta, 130. 

CoBACiAS iNDiOA (Roller), 132, 140. 
Goraha (Silks), 1014, 1024. 

Coral, 122, 710, 712, 989. 

Coral Trees, 623 ; . . . Wood, 25. 
CoROHORUS (Jute), 148, 405-27, 868, 
924. 

Cordage and Ropes, 43, 923-5. 
Coriander, 427, 598, 820. 

CORIABIA NEPALENSIS, 1012. 

Cork Substitute, 29, 35. 

Corn, Guinea, 1031 ; . . . Indian, 929, 
1132-9; ... Mecca, 1133. 

Cornflower, Indian, 1138. 

Coromandel Nut, 362. 

, Corsula Mullet, 546. 

CORYDALIS, 180, 406. 

CORYNBUM MORI, 1000. 

CoRYPhA, 115, 170, 188, 428-9, 776, 
861. 

COSGINIUM, 405. 

CostuB, 980. 

Cotton, 477, 479, 669-624, 726, 741, 
771, 812, 815, 834. 808, 917, 924, 
983-5, 1035, 1037, 1081, 1091, 

1097. 

Cotton, Devil’s, 1 ; . . . Kapok, 521-3 ; 

. . . Sea Island, 588 ; . . . Tree, 576 ; 
... Tree, White, 621. 

Cova, 907 ; Govalam, 26 ; Ooioa, 552. 
Cowry, 989. 

Crab’s Eye, 1. 

Cramee, 996. 

Cranes, 132, 134. 

CRAT.3EGUS, 190. 

Crat.®!va, 26. 

Cream, 470-4. 

Great, 69, 1053. 

Creepers (Birds), 132. 

Creeping Panic Grass, 463. 

Crinum, 1049. 
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Crotalabia, 260-2, 254, 266, 408-9, 
430-7, 603, 770, 776, 864, 868, 

924, 948, 988, 1117. 

Ceotalabia paniculata, 546; ... 
STRIATA, 225 ; . . . Burhia, 483. 

Croton, Purging, 437 ; ... Oil (Physic 
Nut), 699 

Crown Bark, 305. 

Crows, 132. 

Cbyptostegia geandiploba, 651. 

Cubebs, Cububs, 890. 

Cucah, sawahri, 542. 

Cuckoo, 132; ... Common Hawk, 

133. 

Cucumber, 439-40, 949. 

CxjcuMis, 437-440. 

Cukra, cukraka (Vinegar), 1108 ; 
Gumciri, 59. 

Gumhoo, cumhu (Penhisetum), 603, 

869. 

Cumin, Cummin (Cuminmn), 442-3, 

820 ; . . . Black (Nigella sativa), 283, 

442, 811. 

Cuprum, see Copper. 

CUECULIGO OECHIOIDES, 963. 

CuBCtJMA, 491, 506, 773, 788. 

Currants, Bengal, 270. 

Ouraa, 542. 

Custard-apple, 71. 

Cutch, Catechu, 8-14, 638. 

Cutworm, 387. 

Cyamopsis psob,amoides, 449-50, 504, 

741, 949. 

Cybium, 545-7. 

Cydonia, 26, 910. 

Cyeree, 666. 

Cymbopogok, 70, 450-63, 792, 926, 
1046. 

Cynouon, 54. 

Cyperus, 114, 464-8, 776. 

CypresiB-babul, 3. 

Cytise des Indes, Cytiaus pseudocajan, 
Cytisus Cajan, 

D 

Ihib ( Eragrostis cynosuroides), 54 ; 

. . . (young eocoanut), 361 ; Doha, 
1003 ; Dabba, 1009 ; Dahmo, danmo, 

743 ; Dabaulo, 462. 

Dace, 647. 

Dacer karah, 646 ; Dddam-nu-jh&da, 

909 ; Dadap, 225 ; Dadaaal, dadael, 

92. 760 ; Dadhi, dahi, 470, 474-6 ; 
Dddhridn, 903 ; Dadhurit 538 ; Ddd- 
mardan, 287. 

Djemonobops, 201. 

Ddggdl, dogak 1 63 ; Daghunbdn, 91 1 ; 
.Dagru, 21 ; Dahi-chhena, 476 ; Da- 
hiri) 1121; Dahmni, 624; Dakar- 
tdlddd, 204 ; Ddkh, 1112 ; Dakhang, 
1116; Dakka, 249; Ddl (Cedar), 
290; Dal (Pigeon Pea), 196, 383, 

872 ; Ddl (Split Pea), 507, 665, 704, 

709, 880-1, 902-3, 1088, 1108. 

sDalbergia, 65, 226, 383, 484-6. 
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Ddlchini, darcMni, 311 ; Dalla, 55 ; 
Dalmara, 294 ; Damddi, 499 ; Dam- 
ba, 543 ; Ddmhu, 111. 

Dammar (Bees’), 127. 

Dammar, Black, 248. 

Danmiar (Pine Hesin), 30. 

Dammar, White, 500, 1105 
Dampel, 555; Damu Ayub, Damn 
Daud, 393 ; Dati, 706; Ddnd-la/ch, 
1063 ; Dand, 437 ; Ddndalon bin, 
784 ; Danddlu, 496 ; Ddndar, 872 ; 
Dandoua, 484 ; Dfmdii, 926 ; Dang. 
884 ; Ddngar, 824 ; Dangara, 123 ; 
Dangribet, 201; Dani, 776; Danim- 
ma, 909 ; Dantalds, 171 ; Daodia, 
1086. 

Daphne, 486-7, 862, 868, 924. 
Darakhte-kinnab, 249 ; Darakhta-tdri, 
169 ; Daral, 103 ; Daramba, 554 ; 
Dararhi, 449 ; Darbahra, 760 ; Dare 
hudrum, 630 ; Darengri, 914 ; Darga, 
929; Ddrhalad, 130; Daria, 271, 
275, 775 ; Darmd, 775, 777. 

Darter, Indian, 141. 

Ddru (Beer), 119, 521, 1043; Ddrd 
(Pomegranate), 909 ; Ddru-garm, 
896 ; Ddru karidra, 782 ; Daaamula, 
28 ; Daa caceraa, 1080. 

Date Plum, Chinese (Diospybos), 498. 
Date, Chinese (Zizyphus), 1143. 

Date, Edible, 760, 777, 882, 929, 1109, 
1111. 

Date, Wild, 885, 1043, 1046. 

Datiya, 141. 

Datura, 119, 487-9, 1047. 

Datwan, 887. 

Daucus, 284, 487-91. 

Daudi, 1086 ; Daudkhani, 1087 ; 

Ddula, 886 ; Daung-aaba, 824 ; 

Daungthan, 742; Daur, 1121; 
Dauri, 290 ; Daurva, 463. 

David’s Tears, 393. 

Dawai, ddwi, 1120-1 ; Daza, 1003. 
Deadly Nightshade, 95. 

Debbegeasia, 160, 164, 924. 

Dedhaori janum, 1143. 

Doer, 644 ; ... Musk, 786 ; ... Skms, 
632. 

Dega, 132 ; Deikna, 780 ; Demeshek, 
994. 

Denebooalamus, 101, 104, 115. 
Dendu, 399 ; Denga, 102. 

Dentoxide, 1077. 

Deo, 197 ; Deoband kawdra, 449 ; Deo 
bcma, 100; Deoddr, dedwar, see Gedrus ; 
Deo-gadi, 936 ; Deo kapds (Cotton), 
676, 686 ; Deoningal, 99 ; Dear a, 418. 
Debbis ebliptica, 546. 

Deachoma, 251 ; Desee, deal, deahi 
(country), 695 ; . . . (iioe), 34 ; ... 

t etel Vine), 892 ; . . . (Cluster Bean), 
(Cotton), 581, 583-4, 593; 
• . , , (Jute Fibre), 418 ; . . . (Silkwcrmk 
•995, '997; (Tobacco), 798; . . 

Dm pdt (Jute), 408. 
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Desmodium, 863. 

Deswal, 407, 418. 

Devaddram (Bastard Sandal), 525 ; 

Dcivaddru, see Cedar. 

Devil Fish, 543, 646. 

Dhai (Tacca pinnatifida), 116; ... 
(Woodfordia floribunda), 1121; 
Dlmincha, 892 ; DhdJc, 188-9 ; 
Dhdkar, 833 ; Dhak chamhoi, 486 ; 
Dhakkai, 787 ; Dhakki, 14 ; Dhaltm, 
909 ; Dhdman, 624 ; Dhan (Rice), 
824 ; Dhanid, dhanya (Coriandrum), 
427 ; Dhanicha, dhuncha, 987 ; 
Dhanla, 22 ; Dhanna, 446 ; Dha- 
rambe, 562 ; DharauU, 1 132 ; Dhd- 
iaki, 1121 ; DJiattura, dhatura (Da- 
tura), 258, 488 ; Dhau, 71 ; Dhau- 
ka-gond, 1121 ; Dhatikra, 71 ; Dhaul, 
dfiaur (Sugar-cane), 936, 937 ; Dhau- 
la-khejra (Acacia), 18 ; Dhaura 
(Anogeissus), 70, 188, 1005 ; ... 

(Indian Millet), 1032; ... (Lager- 
strcemia), 701, 1005 ; ... dhaula 

(Woodfordia floribunda), 1120-1; 
Dhavada, 70; Dhavadina, il2\;Dhea~ 
phal, 94 ; DheK, 759 ; Dhenras, 631. 
Dhobis’ Earth, 113, 359. 

Dhohi-ghas, 463 ; Dholi M gagli, 399 ; 
Dhorbeula, 908 ; Dhoti, dhuti, dhotar, 
618, 623 ; Dhowda, 640 ; Dhudid 
pathar, 562 ; Dhulua, 886; Dhumuriya, 
22 ; Dhuna, dhua, 247 ; Dhunchi, 
987 ; Dhundul, 765 ; Dhup (Indian 
OHbanura), 174 ; ... (Pine tree), 
889 ; . . . Himalayan (Jurinea), 821 ; 
Dhupada, 1105 ; Dhiipadi-enne, 563 ; 
Dhupddni, 402 ; DMr danger, 732 ; 
Bhurra, dhaura, dura (Sorghum), 
1032. 

Dhurrin, 767, 1040. 

Dhuatura, 488 ; Dhuti and Sari, 1008 ; 
Dhuvi, 1121 ; Dhzo, 733 ; Dialacca, 
1064 ; Diambe, 260. 

Diamond, 556 ; . . . Koh-i-nur, 1 ; . . . 

Vallum and paste, 661. 

Didr, 291 ; Dib, 777. 

Dichopsis (= Palaqxtitjm) (Gutta-per- 
cha), 627-8. 

Dieng latyrpat (Cassia Lignea), 311 ; 
Dik Oil (Anacardium), 66 ; Dikohan, 
936-7; Dila (Cyporus), 465; ... 
(Reed), 777 ; Diliya, 22. 

Dill, 879. 

DIELEOTA SPECI08.A, 405. 

Dilpasand (Lufla aegyptiea), 755 ; 
. . . (Water-melon), 317 ; Dimakso, 
994 ; Dimeri, 538 ; Dingkain, 914 ; 
Dingsa, 888 ; Dingkurlong, 781. . 
Diospybos, 498-9, 646. 

DiPCABDI TTNigOLOR, 1049. 

Dxplachne pusca, '64. 
Diptebocaepus, 128, 499-603, 640, 812. 
Diseases and Pests, 4, 35, 48, 78, 87, 
198, 228-9, 353-4, 383-7, 416, 434, 
610-1, 679-80, 686, 727, 742-3, 


803-4, 830, 843,^872, 900, 918, 936, 
941, 977, 988,' 1000-2, 1034-5, 

1091-2,1115,1117,1134. 

Distiller’s Bark, 16, 759, 1047. 

Dito-bark, ditain, 60 ; Diva, 116; 
Divi-divi, 71, 191-2; Divy-halaaa, 
divy-jack, 94 ; Djagomutri, 1032 ; 
Do, 1082 ; Doar, 124 ; Docha, 260. 

DoOYlSriA ISTDIOA, 911. 

Dodan, 979 ; Dodda-hatta, 838 ; Dod- 
dadana, 7^7 ; Dodda-firage, 887. 

Dodon.®a visoosa, 190, 1005. 

Dogla, 736 ; Dogru, 1080 ; Doha, 884 ; 
Dokuyenoabura, 46 ; Dola, 562. * 

Domchos, 296, 301, 503-10 ; 770, 871, 
880, 882, 1036, 1107. 

Dolomite, 710, 

Dold Oil, 120 ; Dolu (Himalayan 
Rhubarb), 912 ; ... (Teinostachyum 
DuUooa), 104 ; ... ktirta, 628. 

Domba Oil, 204. 

Dong, 733 ; Dongi, 99. 

Donkeys, 751. 

Don-zat, 140 ; Doom, 73. 

Doorwa Grass, 463. 

Dord, 881 ; Doron, 532 ; Dosray, 439 ; 
Douro, 1032 ; Doutha, 403. 

Doves, 133, 135-6. 

Dowla, 640 ; Doyer aadfd, 124 ; Doza~ 
kaia, 439. 

Dragon’s-blood, 202. 

Drdi^shd, draksha-pondu, 1112; Dml, 
169 ; Drek (Persian Lilac), 780 ; 

. . . (Pistacia Kliinjuk), 901. 

Drills, 623. 

Drinkhari, 487 ; Dro, 1082. 

Drongo, Racket-tailed, 132-3. 

Drawi, 290. 

Dbyobalanops, 244-5. 

Dachoma, 249 ; Dua, duan, 181) ; 
Ddb, 54, 463. 

Ducks, 134, 136. 

Duck’s-foot, 904. 

Dud~chhend, 475; Dudeli, 531; Du~ 
dhar, 732 ; Dudhi (Euphorbia pilu- 
lifera), 631 ; ... dudhia (Wheat), 
1086, 1092 ; . . . (Wrightia), 1 131-2 ; 
Dudhia (Aconite), 20, 23 ; . . . (Groat 
Millet), 741, 1039 ; . . . (Hemp Nar- 
cotic), 258 ; Dudi mara, 521 ; Dd-gu 
Goat. 744-6 ; Dukdk kundar, 174 ; 
Dukkar, 752; Dula, 029; DuUooa, 
104 ; Dumai, 831 ; Dumha, 747, 
749 ; pumhur, dumer, 538 ; Durnki- 
mirchi, 890 ; Dummele, 525 ; Dun, 
Dundigapu, 700 ; Dungra, 437 ; 
Dunkotah kaghuti, 480 ; Dupa ma- 
ram, 1105; Dupatti, 311; Diira, 
1032; Duren, 610; Duranji, 71;* 
Durhie, 642 ; Duri, 135. 

Durian, 510. 

Durum (wheat), 1085. 

Duahtapuchattu, 901. 

Duata, 140; Duyin, 610; Devaddram, 
625 ;j Dwaaala (Elephant), 697. ■ e 
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Dye, Akaili.i-, 48“ ; . . . Al, 783 ; . . . 
AliKarine, Aniline, 346; . . . Asbarg, 
491 ; . . . Eutea, 189 ; ... Carthamine, 
27G-80; . . . Chay-root, 821; . . . Cochi- 
neal, .349 ; ... Cutch, 8-14 ; ... 
Gamboge, .654-, ... Henna, 708; 

... Indigo, 660-85; ... Kamela, 

7,65-6; Lac, Lode, 1053; ... 
Madder, 927 ; .. . Myrobalans, 1074- 
5 : . . . Rum, 1051 ; . . . Sappan, 194- 
5 ; ... Turmeric, 445-8. 

Dyowa bans, 100 ; Dyva nerma capass, 
580 ; Dzu (Beer), 396, 758 ; Dzu 
(Egyptian Arum), 398. 

E 

Eagle-wood, 72. 

Earth-grass, 451. 

Eartlinut, 74, 83, 771, 812, 816. 

Ebony (JSfeans), 498 ; ... Coromandel, 
499. 

Eo.'dys.4.nthera (Rubber), 651. 

Ecorce de Quinquina, 302. 

Eddoes, 398. 

Edgewobthia, 486-8. 

Re-jin, Ec-yin, 396. 

Egg-plant, 1026. 

Eggs, 136-7. 

Egrets, 139-40. 

Eihmwe, 701 ; Eilya, 59 ; Eisur, 781 ; 
Eni, 91 ; Ekka (Pony), 751 ; Eld, 
eluchi, elecM, 611-7. 

Ei/iEOCABPirs, 28. 

Eldkai, 511 ; Eld-handiea, SM; Elan- 
dap, 1143 ; Eld-tari, eldttari, 611 ; 
Eleho, 65 ; Elemitchum, 326. 
Eleocharis, 466. 

Elephant, 696 ; ... Foot, 65 ; . . . Grass, 
777 ; Tooth (Ivory), 697. 
Eletta-BIA, 66, 611-7. 

Eeeusine, 78, 257, 610, 758, 988, 1046, 
1107. 

El huh macho (Mule Rubber), 650 ; 
Elio, 59 ; Elkaue, 366 ; Ella-kura, 
114; Eloheshi, 1027 ; Elupay, 1072. 
Embrovade, 196. 

Emery-stone, 428. 

Emmer (Wheats), 1087. 

Emperor’s Seeds, 257. 

Emyda (River Turtle), 1080. 

Endi, 1011; Eng tree, 600, 640, 812; 
En-khyen, 990 ; Ennei, 499 ; Enaal, 
511. 

Ephedba. 759. 

Er (Plum), 906 ; Era, 1011. 
Eragbostjs, 54. 

Erand, eranda (Castor), 916 ; Erandi 
(Sumach), 914. 

Erebinihos, 296. 

' Ergot, 460. 

Eri (Castor-oil Plant), 916 ; . . . (Silk- 
worm), 1011—3, 1144; Erioui 206 ; 
Eri-rnuga, 1009 ; Eringolam, 313. 

Erinoais, QIO. 

Ebioohiton-, 229. 


Ebiodestobok,' 168, 369, 521-3, 571. 
ERioPHOBtrM, 694. 

Ermine, 632. 

Erra jUuga, 987 ; Erragandhapu-chek- 
ka, 909. 

Ekuca SATIVA, 180, 184. 

Erukkam, erukku, 205 ; Eruvadi, 484 ; 

Ervados (Anise), 887. 

Ervalenta, 709. 

Ervaru, 438. 

Ervum (= Lens), 298, 708-9, 903. 
Eeysiphe (Tobacco Mildew), 804. 
Ebythbiha, 49, 84, 225, 369, 379, 383, 

894, 1116-7. 

Esesh (Frankincense), 174. 

Esparto, 103, 432, 865, 867-8. 

Essence d’Orient, 547. 

Ethiopian Resin, 1054. 

EtroAnYPTus, 383. 

EtJGEOTA, 525-30, 887, 1005, 1046, 
1109,1111. 

Eulophia, 962. 

Euonymus, 190. 

Euphobbia, 49, 630-1, 546, 627, 771, 

895. 

Eupodotis, 134, 140. 

Eutbopuchthys vacha (Bassa Fish), 

542. 

Exc^cabia, 74, 531. 

ExoBASiDitTM VEXANS (Blister Blight), 
229. 

F 

Fagdri, Fagu, 537 ; Fakdi, jakiri, 
1116. 

Falcons, 133. 

Falgur, 141. 

Fan Manufacture, 114. 

Faraida, 141 ; Farfirdn, 564 ; Fastiki 
kerasi, 666. 

Fats, 811, 813-4. 

Faufel, 891. 

Feathers, 138-42. 

Fel, 26. 

Felis, 632. 

Fennel, 212, 551, 820 ; . . . Small, 811, 
Fenugreek, Fenugraec, Foenigrsecum, 
665, 666, 820, 1081. 

Ferments, 768i 
Feboutia, 26, 28. 

Fertilisers and Manures, 767-73. 
Fever-nut, 190-1. 

Fious, 383, 536-9, 1000, 1005, 1057 ; 

. . . Elastica (Rubber), 661-6. 

Fig, India-rubber, 051; ... Smryiia, 

■ " 537, ■ ■ ■ ■ ' 

FU, 696 ; Filfil dardz, 891 ; Filfilgird, 
896; Filing, 104; Fil-y-Agulla, 31. 
Finpfei, 132 ; ... Indian or Rose, 133 ; 
Finth-lark, 136. 

Fish and Fisheries, 639-61 ; . . . Devil, 

543, 646 i ... Glue, 643 ; . . . Kalban, 

'^42 ; . Maws, 643 ; . . . Milk, 647 ; 

. , . Oil, 646, 812 ; , , . .Roe, 546 ; ... 
Scales, ... Skins' (Shagreen), . . . 
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Tamaviiid, 547 ; ... Tooth (Ivory), 
699; .. . Walking, 542. ^ 

Fistula, Purging, 287. 

Flacherie, 995, 999, 1000, 1001. 

Flaehs, see Flax. 

Flag-annatto, 143. 

Flag, Sweet, 24. 

Flax, 719-25, 868 ; . . . Travan,eore, 431. 
Flea-bane, 9^ 

Floricana, 134, 138, 140. 

Flour, 1100, 1101-4. 

Flowerpickers, 132. 

Fl-uegoia, 546. 

Fly-eatchers, 132. 

Fly, Green (on Tea), 228 ; , . . Taeliinid, 

1001. 

FcENIOtXLTJM, 212, 551-2. 
Fcenigb^ctjm, see Fenugreek., 

Folia Malabathri (Tefpat), 311, 313. 
Fonay, 101. 

Foot and Mouth Disease, 742. 
Forgo-nari, 493. 

Pox, 632, 

Fean-colinits (Black Partridge),. 133-4. 
Frankincense, 173. 

Froment (Wheat), 1082. 

Fuel, Patent, 347. 

Fu/al, 83. 

Fuller’s-earth, 51, 329. 

Fumo-crespo (Tobacco), 794. 

FtTNTTTMiA ELASTicA (Rubber), 655. 
Fur, 632. 

Fueoeasa, 33, 3S-9, 43, 

Fusaeium (Tobacco Disease), 803. 

G 

Gdb (Diospyros), 498 ; Gaba (Castor-oil 
Plant), 915; Gabina, QS ; Oabruns 
(Check Fabrics), 618; Gabur, 2; 
(?acA (Betel Vine), 892; Qaoh (Pla.s- 
ter of Paris), 716 ; Qach-chakaya, 
190 ; Gdchi, 885 ; Qach-marieh, 267 ; 
Gad, 746 ; Gadi-janu, 1031; Gadoreji, 
987 ; Gaduwa, 441. 

Gadwall (Bird), 134. 

Gagali, 73; Gdger, 489 ; Gdgli, 60i; 
Qahat (Horse-gram), 504 ; Gahu, 
1082; Gahung, 1082; Qai, gau 
(Oxen), 732 ; OaihogUx,, 139 ; Qainia, 
734; Gdjar, 489; Qdjarghota, 191; 
Gajjara-kellangu. 489 ; Gajii, Gajkai, 
190-1 ; Gal, 988 ; Giild, 1063. 
Calaugal, 60, 821, 

Oalar tori, 1081. 

Gaibanum, 535. 

Qalboga, 888 ; Gal~chekan, 117 ; Gal- 
dam, 905, 

Galena, 67. 

Qdli, ; Qalichaa (Carpets), 271, 
275 ; Qallah, 202 ; Qalla-jaH, 1031. 
Gaeetnago (Snipe), 134. 

Gallus (Fowls), 134, 136, 140. 

Galona, 72 ; Gam, 1082 ; Qambe, 144, 
Gambier, 10. 

Gamboge, 552, 654. 


Gaine-birds, 134. 

Gdmur, 842 ; Ganara-bhang, 255 ; 
Ganda-biroza (Ferula Galljaniflua), 
536; Gandahiroza (Pine Re.sin). 889; 
Qavdada, 976; Gandalun, 48(1; 
Gandel, 96 ; Gandeli, 1112 ; Grnidcr, 
462 ; Qandha, 976 ; Gandha-bcruU 
459 ; Gandham, 909 ; Gandhi, 462 ; 
Gandi, 451 ; Gandord, 884; Gandum, 
1082; Qaner, 96; Gungai, 755 ; 
Gangajalu, 260 ; Gangdjidi, 1086; 
Qangalcuria, 445 ; Ganga toria, 177; 
Gangri, 551 ; Gangwa, 531 ; Ganhar, 
63 ; Qanhel, 96 ; Gania (Jute). 409 ; 
Ganja, 189, 249, 260-3, 1040. 

Ganja agrestis, 408. 

Ganja-gaha, 249. 

Ganja saliva (= Corchorus caijsuiari.s), 
406, 408. 

Ganjdyi, 249 ; Ganna (Sugar-cane), 
930, 934, 936, 944. 

Ganteld, 869 ; Oanthian, 686 ; Oanyeri, 
1144 ; Qao-ahir, 535; Gara-hatana, 
1072 ; Qara-tiril, 499 ; Garhanzos, 
garavancea, qarvances, etc., 295, 298. 
Gaecinia, 143, 812, 1109, 

Qardalii, 906 ; Qard bhang, 260. 
Gaedenia latifolia, 190. 

Gard Pish, 646. 

Gargan, see Garjan. 

Gari-kulay, 564; Gariofilus (Giiryo- 
phyllon), 527 ; Garjan (Gargan or 
Wood-oil), 499, 501-3 ; Garjara, 489. 
Garlic, 68, 1110, 1141. 

Garnet, 428, 559, 716. 

Garri (Bice), 824 ; Garri gam, (Bam- 
boo), 99 ; ... (Ligmnn Aloe), 72 ; 
Garur, 140. 

Garvance, see Garhanzos. 

Qarvi (Eleusine), 518. 

Gas, Chlorine, 56 ; . » . Coal, 344 ; ... 

Liquor, 48 ; . . . Mond or \Witer, 347. 
Qashagaaha, 846; Qathd, 1137; Ga- 
thiri, 526 ; Gatine, 1001; Gatra- 
bhanga, 252 ; Gaud, 1061 ; Gaudi, 
1044 ; Qaukungchi, 192 ; Oaumcdi, 
527 ; Gaungchi, I ; Gaunri, 1080 ; 
Qaur (Indian Bison), 733 ; Gauaani, 
980 ; Qavari, 248 ; Gavuldu, 2(!9 ; 
Qawn, 1082 ; Gaya (Guava), 907 ; 
. . . (Betel-nut), 83 ; Oaya-habul, 14. 
Gayal (or Mithan Ox), 644, 733. 

Gazara, 489. 

Gazelle, Indian, 644. 

Oebeli, 1140. 

Geese, 134, 136. 

Geh, 428; Gehun, 1082; Gekt-muh, 
196. 

Gelatin, Geloso, 696. 

Gelotophyllia (Laughing Leaf of Idiny), 
269. 

(?enasu, 496 ; Gmeo-pullu, 843 ; (hn- 
gri, 484. 

Gesttiana Ktjeeoa, 406. 

Gear, 631 ; Gera erumi, 732. 
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Geranoil, 452, 457. 

Geranium, 405 ; . . . East Indian, 451 ; 

. . . Waultchtanctm, 130. 

Gergdim, 982; G'ena (Blinding Tree), 
531 ; . . . (Sua3da nudiflora), 114 ; 

Geru, gerwar, 1091 ; Oeva, 531 ; 
Ghafiz, 492; GMle, 902; Ghan- 
gra, 1107; Ghantd, 402; Gha- 
ram, 842; Ghariam, ; Gharhi, 
73; Qhati, 433; Ghattas, 1125; 
Ghatyari, 461 ; Qhamim, 1082. 

Ghee, see Qhi ; Ghenra, 930 ; Gherkin, 
439; Gheru, 981; Gheai, 911; Qhi 
(Ghee), 118, 120, 168, 281, 399, 469, 
473, 478-82, 655, 739, 742, 812-5, 
986,1088,1105. 

Qhid-tarol, 755 ; Ghi-kunvdr, 59 ; Qhi 
nalta pdt, 406 ; QMrta-kunvdr, 59 ; 
Ghoda, 1120 ; Qhogal, 466 ; Ghal- 
dahi, 47 5 ; Ghora, 100 ; Qhora muga, 
882 ; Ghora nim, 780 ; Qhorara, 936 ; 
Qhore-sann, 409 ; Qhorkpulli, 552 ; 
Qhorpalla, 748 ; Ghosdle, 755 ; 
Ghosha-latd, 755 ; Qhota, 258 ; Qho- 
tdghauha, 554 ; Qhrita, 470, 478 ; 
Qhua, 930 ; Qhuidn, 446 ; Ghum, 
1082 ; Qhunt, 751 ; Qhuri, 113 ; 
Ghurkee, 73 ; Ghdriimha, 316 ; 
Qhwareahtai, 906 ; Qiagra, 931 ; 
Qiam, 291 ; Gtdar-ddk, 906 ; Gidhro, 
437. 

GlCtANTOOHLOA, 103-4. 

Qih, gihdn, gidn (Wheat), 1082 ; Gil 
(Clay), 327 ; Gila, 190 ; Gilas, 906 ; 
Gilaundah, 117 ; Gilike mara, 537 ; 
Gingeli, Gingelly, see Sesame. . 
Ginger, 48, 60, 446, 497, 1139-43; 

. . . Black, 1142 ; Mango, 443. 

Ginger-grass Oil, 451-67. 

Qingi, gingi-lacki-laaki, 249 ; Gini 
gawat, gini hullu, 843 ; Qinjil-achi- 
lachi, 249 ; Gmsi-khiav, gin sin, 1139. 
Gibakdinia, 151, 161-2, 250, 924. 
Oirbdti, 95 ; Giiin, giyonsaha, 1082. 
Glass, Potash, 49. 

Glauber’s Salt, 66. 

Glue, 695. 

GmEUINA ABBOBEA, 49, 1012. 

Gnathiet, 138 ; Qniei, 889 ; Qnua, 531 ; 

Goa-mircha, 266. 

Goats, 644, 743, 

Goat-antelope, 644. 

Goat, Pashm, 744 ; . . . Persian Wild, 
131, 743. 

Goatsuckers, 132. 

Qoharia, 23 ; Qdbia, 101 ; Gobli, 3 ; 
Gobriya, 22 ; Qoda, 99 ; Ooddu 
tunga, 466 ; Godhi, godhuma, 1082 ; 
Godi-babul, 3 ; Godumai, gddu- 
mulu, 1082 ; Goddnika, 776 ; Go~ 
ghari, 683-4; Qogu, 630, 1036; 

Qohum, 1082 ; Goindu, 499 ; Goira, 
1 5 ; Gokal-dhup, 248 ; Qolad>et, 

202 ; Golab jam, 163 ; Golafula, 742 ; 
Qola-methi, 467 ; Qoldp, 925. 


Gold Thread, 405. 

Goli, ^ 4:2 ; Ggli ganja, 261; Gollcgli, 
1116 ; Goi-methi, 466 ; Golpaita, 
golpJuxl, 776 ; Qom, 1082; Gomen, 
64 ; Gotnode, 528. 

Gomuta Fibre, 91. 

Gondhona, 886 ; Gondula, 845 ; Goni, 
406, 409 ; Gooakapully, 648 ; Gope, 
101 ; Gora, 326, 1107 ; Gorachakra, 
975 ; Goraka, 552 ; Goral, 644 ; Gora 
land, 113; Goran, 293 ; Gordon, 
531 ; Gorwa, 99 ; Qosai, 610 ; 
Gosham, 980 ; Gosh- war a, 902. 
Qossampines, Gossympines, Qossypion, 
521, 571. 

Gossypiubi, 569-624, 812, 924. 

Gotu, 89 ; Gouraka, 543 ; Qouri, 1044 ; 
Gouri-bet, 201 ; Qoior-tota, 141 ; 
Qouruhati, 120 ■, Goyar, 141 Go- 
zang, 96. 

Gkacilakia {Agar, agar), 695. 

Grackle, Indian, 133. 

Grain, Musk, 786. 

Grains d’Ambrette, 629, 

Gi*am, Common or Bengal (Cicer arie- 
tinum), 295-302, 507, 698, 603, 643, 
704, 706, 726, 728, 835, 917, 1037, 
1089, 1097, 1109; .. . Kabuli, 298-9 
. . . Cow, more correctly Cow Pea 
(Vigna Catjang), 1036, 1107; ... 
Green (Phaseolus radiatus), 882; 
... Horse (Dolichos biflorus), 300-1, 
503-.7. 

Ghana pina and G. sylvestris, 347. 
Grape Fruit, 325. 

Grape-vine (Black Hamburg, Black 
Monukka, Faquira, White Masca- 
dine, White Portugal), 1043, 1046, 
1109-10, 1112-20. 

Grass, Bermuda, 463 ; .. Blue, 463 ; 

... Cuba, 1031 ; . . . Esparto, 103, 432, 
865, 867-8 ; . . . Ginger, 461 ; ... 
Guinea, 843; ... Johnson, 1031; 

. . . Lemon, 457-60 ; . . , Perfume 
yielding, 450-61. 

GrasseHe, 1000-1; 1007. 

Gravancos, see Garbanzos. 

Gray-fowl, 134. 

Grebes, 142. 

Grevillba, 383. 

Grkwia, 624, 924. 

(?riOT (Bdrley), 642. 

Grisamber, 64. 

Groom., 201. 

Ground-nut, 74r~8S, 226, 477, 741, 986. 
Grouse, 134. 

Grub, Black, 387. 

Qrmdi (Castor), seBAraud-, (Gold), 
666 ; Qua , 83. 

Ouaiacim o^inale, 484. 

Guano, 138, 769. 

Qudr (Cluster Bean), 449 ; . (Horse- 
grain), 604, , ‘ 

Guava Cheese, 907. 

Quoh, 746 j Qvda, gula, 931; Guda-^ 
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tvach, 313; Guga, Gugal 

(vShorea), 990 ; Gugalr, gugal, gug- 
gal, gugar (Comrnipohora), 400; 
Gugal dhup, 248 ; Quggar, guggula 
(Boewellia), 174; Gugli, 1105; 
Qugul, see Gugal dhup. 

Guinea Corn, 1031 ; . . . Fowl, 136 ; . . . 
Grass, 843. 

GtnzoTiA ABYsaiNiCA, 506, 625, 812. 

G4jar, 95; G'A-hikar, 14; Guhul, 
guhkal, see Gugala -, (Sugar), see 
Giir ; ... (Wo'odfordia floribunda), 

■ 1121; GuU (Pinus), 889 ; QuJab, 

guldh (Rosa), 926-6 ; Qulah-jaman 
(Eugenia), 526 ; GuM, 195, 1080 ; 
Qular (Ficus), 538 ; Qul-hodla, 1051 ; 
Qulga (ISTipa), 776 ; Guli (Capparis), 

264 ; Oul jalil, 492 ; GMll (Coral), 

980 ; Gulli honli, 14 ; Qulmirch 
(Piper), 896 ; Giulu (Sterculia), 1051. 
Gums, Resins and Inspissated Saps 
(Extracts) : Almond, Plum, Clrerry, 
etc., 905-6 ; ... Amritsar, 15 ; ... 
Arabic (European), Barbary, Blue 
Nile, Kordofan, Mogador, Morocco, 
Senegal, Soudan, Suakim, etc., 15-8 ; 

. . . Aralaic (Indian and East Indian), 

« Ghati, 2-6, 16-8, 290 ; ... Areca, 
89-90; . . . Asafetida and Galbanum, 
533-6 ; . . . Bael, 26-7 ; . . . Bassora, 
Hog, Katila, 95, 168, 1050-1; ... 
Bdellium (Indian), 400 ; . . . Benja- 
min (Benzoin), 1052 ; ... Burmese 
Varnish, 779-80 ; . . , Camphor, 244- 
7 ; ... Catechu, 9 ; ... Dammar 
(Black), 247-8 ; . . . Dammar (White) 
(Piney Varnish), 1105-6; 
Dragon’s-blood (East Indian), 202 ; 

. , . Dhaura, 70-1 ; ... Eaglewood 
Resin (Lignum Aloes), 72 ; 
Franldncense (Indian Olibanum), 

174 ; . . . Qarjan, 501-3 ; . . . Gutta- 
percha, 625-8 ; . . . Hanza, 14-5 ; 

. . . Indian-Hemp {Bhang, Charas, 
Oanja), 258-63 ; ... Indiarrubber, 
647-60 ; ... Kino, Bengal (Butea), 

189 ; ... Kino (Pterocarpus), 908 ; 

. . . Lac, 1053-66 ; . . . Marking-nut, 

981; ... Mdcha-ras (Silk Cotton), 

168 ; ... Nim and Bastard Cedar, 
780-1 ; . . . Opium, 845-61 ; . . . Pial, 

188 ; . . . Bueot, 130 ; . . Siris, 
45-6 ; ... Tacamahma, 204 ; ... 

Tragacanth, 95. 

Gumlacre or Guinlack (Tachardia), 
1065. 

Qum'tnadi, 441 ; Gummi Gutti,, 17 ; 
Oumuti, 91 ; Qtm (China or Rhea 
Grass), 144, 152, 161, 260'; Gun 
(Yam), 494, 496;' Gunara, 842;. 
Guneh, 543 ; Gunda-giUa, 120 ; 
Oundhabena, 451 ; Gundra (Sac- 
charum arundinaceum), 929 ; ... 
(Cyperus rotundus), 466; Chin- 
droi, 310; Gundmani-gheldi, 903 ; 
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Qungoli, 326 ; Guniyun, 283 ; Gunj, 
250 ; Gunjhd, 1 ; Gunnia, gunny 
(Sacking), 161, 409-10; Qunoher, 
888; Gun-aerdi, 310; Giir, gul 
(Coarse Sugar), 170, 293, 399, 

807, 886, 931, 941, 945, 1109-10; 
Guraniya-alii, 493, 496 ; Oiirapu- 
hadam, 1050; Gur-bMnga, gul- 
hhanga, 250; Gurellu, 625 ; OArgi- 
yah, 461 ; Qurgd,, 901 ; Gurgur, 392 ; 
Qurial, 139 ; GuH-ginjd, 1 ; Gurjat 
ganja, 261 ; GurmcUa, 287 ; Qurim, 
16 ; Gute, Qutherewan, 742 ; Giiti, 
1005. 

Gutta-percha, 205, 530, 625-8. 

Gutta-pulei, 627 ; Gutti hira, 755 ; 
Guvar (Cyamopsis), 449, 871, 949, 
1141 ; Guzhad, 95 ; Gwal kaJcri, 
1081 ; Gwan, 902 ; Gwon, 144, 250 ; 
Gyawa, 104. 

GyMNEJMA TINGfENS, 664, 

Gyngey, 666. 

Gynocabdia odobata, 546, 1007. 

Qyo, 980. 

Gypsum, 53, 534, 716, 771. 


H 

Habenaiiia, 963. 

Hahet, 445 ; Hahshi, 1116 ; Hahmh, 
896 ; Hadios, 572 ; Hddru, 499 ; 
Hadua, 446. 

I Haenugreeb, 1081. 

' Hahik, 561 ; Haiti, 837 ; Hainofoni, 97. 

I Hair, 188, 273, 1121-31. 

! Haifa, 1118 ; Hala, 914 ; Halada, 445 ; 
I Halda, 294; Haldl, 445; Haldi, 
156; Halim, 903; Halja, 445; 

I Hallali, 633. 

Halochakis, 114. 

HaiiOxypoit, 113-4. 

' Ralpa, 102 ; Halm, 1073 ; Haliid, 445; 
Hdluk, 748; Halvi, 518; Halviva, 
70 ; Halwa, 929. 

Ham and Bacon, 752-3. 

Ham (Monal Pheasant), 141 ; Hammez, 
295, 

Hamp, hampa, harnpr, hanaf. hanf, 
hanfr, hemp, 249. 

Hana, 430. 

Hancoknia, 665. 

Handia, 757 ; Hankus, 643 ; Hanza, 
14 ; Hdraka, 506 ; Haralu, 915 : 
Haramay, 144 ; Harbara, 295 ; Har- 
barhara, 14, 17. 

Haedwioicia, 502. 

Hargild, 140 ; Hari (Apricot), 905 ; 
Hmi (Hemp), 260 ; Haridli, 403 ; 
Haribaval, 15; Harido, 1132; Han\ 
I drd, 445; Harik, 868 ; Hariman- 
dkakatn, 295-6 ; Hariman t'kaka, 
296; Hari-rdd, 114; Haritahi, 251 ; 
Earitala, 92 ; Harnauli, 915 ; Haro, 
531 ; Havana, 197 ; Barra, hdr, 
1073 ; Hardan, 542 ; Haaaru, 88 1 • 
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' Hashah, 16; Haaisunthi, 1139; 
Haapath, 538 ; Haswa, 79S!. 

Hafc Manufacture, pith, etc., 29, 114. 

Hat, ana, 1073; Hatian, 521-2 ; Hafo- 
magi, 396 ; Havija, 427. 

Hawks and Hawking, 133-4. 

Hazel, Indian or Constantinople, 428. 

Hearbe Bengalen, 208. 

Heavy Spar, 67. 

Hebalsu, 94 ; Hebu, 276. 

Hedychixjm, 776. 

Helianthus, 813. 

Helicteb-es, 868. 

Hemicyclia, 190. 

Hbmileia, 384, 367, 369, 387. 

Hemp, Ambari, ambadi, or Deccan 
(Hibiscus eannabinus), 505, 630, 924; 
. . . Bowstring (Sansevieria Rox- 
burghiana), 975 ; . . . (Cannabis sa- 
tiva), (Hempe : Barren, Charle, Fim- 
ble, Russian, Summer, Steele, Win- 
ter), 19, 249-50, 284, 812, 815, 924, 
1040, 1047 ; ... Manila (Musa, 

textilis), 44-5, 256, 436, 790, 924; .. . 
Mauritius (Purcraja gigantea), 43 ; 
. . . Perennial Indian (Abroma au- 
gusta), 1 ; . . . Pua or Nepal (Maoutia 
Puya), 163; . . . Rajmahal (Mars- 
denia tenacissima), 774 ; . . . Sisal, 
Henequen, Sacqui or Sacci, Yasliqui 
or Yaxqui (Agave), 31, 39, 436, 924 ; 
. . ., San, sunn (Crotalaria juncea), 
Bombay, Brown, False, Jabbalpur, 
Salsette, Sind, 254, 256, 430-7 ; 
. . . Taohanamoo, 254. 

Hmdedisom horec, 564. 

Henna, Henne, 706, 821. 

Hennup, 249 ; Henzil, 316. 

HEPTAPLEmiTTM HYPOLEUCUM, 30. 

Herein, 915 ; Herha aancta minor, 793 ; 
Hermodactyl, 398. 

Herons, 139-40. 

Herpa, 161. 

Herring, Indian, 540-7. 

Hesar, ” 538 ; Hesel, 70 ; Heshmi, 
heahim, 130. 

HetEKOPANAX EBAG.UANS, 1012. 

HETEHOPOaOK OONTORTD'S, 70. 

Hevea (Rubber), 649, 655-7. 

Hewar, 15, 

JJiapei, 144. 

Hibiscus (Abelmoschus), 786 ; ... 

(eannabinus), 251, 430, 605, 630-1, 
868-9, 871, 924, 1036 ; . . . (tiliaoeus), 
776. 

Hiqe, 498 ; HijU, 65 ; Hihai, 138 ; 
Hikal, 288; Hila, 552; HiUlcha, 
1073 ; mUa (Fish), 540, 542, 644- 
5, 547 ; Hiltut, 533 ; Hilwa, 248 ; 

. Himbaiothi, 269 ; Himru (textile), 
1125; Himal-mire, 890; Hinah, 
249; Hindi-bddam; 1073; ^Hindi- 
rivand cMni, 912 ; Hindi-aanna 
<Senna), 288; Hindwana, 317'; 
Hing, 534; Hingdri, 1036; Hinge, 


ll6 ; Hingli, 7Q8 ; Hingra, 533-4; 
Hingu, Mmgu, 533-4 ; Hippdl- 
nerali, 785 ; Hippe, 117 ; Hird, 556 ; 
Hirada, 1073 ; Hirddohhi, 908 ; 
Hirdka, 556 ; Hira-hash, 498 ; Hirek, 
499 ; Hirva-cha, 459. 

Hitchejstia CAtixmA, 444. 

Hitun, 908 ; Hlawza, 760 ; Hlo aa, 
9>05i Hlot-kung, 906; Hmanthin, 310; 
Hmyaaeih, 71 ; Enan, 981 ; Hnangi- 
net, hnangyi-phu, 986 ; Hohdra (Hou- 
bara Bustard), 140. 

Hog-gums, see Gums. 

Hogld, 777. 

Hogs, 7 52 ; Hog-tragaeanth, see Gums. 
Hoi, 778. 

Holabbhena, 49, 640, 1132. 

Holcus Sorghum, see Sorghmn vulgare. 
Hollet-upra, 498 ; Hollong, 500. 
Hoeothubiak, Edible, 122. 

Hominy, 1138. 

Homos, omoa (Cicer), 295. 

Honey, 128, 1109 ; Honey-sucker, 132. 
Hoopoes, 132, 142. 

Hopdri, 83. 

Hope A odobata, 128. 

Hops, Substitutes, 759, 1047. 
Hobbeum: (Barley), 49, 640-4, 1046. 
Horec, ,504. 

Horn, Hornmeal, 644-6. 

Hornbills, 142. 

Horse Radish, 784. 

Horses, 749. 

Hbrui-aurat, 161. 

Hosiery, 623. 

Hotte godki, 1084, 1099 ; Houne, 908 ; 
Howalo, 1009; Hpetye, 151, 161; 
Haae-dan, 92 ; Haang, 707 ; Haa- 
nwen, 446 ; Htenrd, 889 ; Hubshee 
angur, 1114; Huchchellu, 606, 625; 
Huda, 104 ; Hudhud, 142 ; Hukka, 
hukah, hookah, 99, 362, 646, 777, 
811, 886, 1063; Hukm chil, 884; 
Hukna, 140 ; Hulga, 504 ; HuK, 
526 ; Hulle, 504 ; HuUu kabbu, 937 ; 
Hulluvh, 1072 ; Huluparia, 520 ; 
Hum, 140 ; Humez, 295 ; Hummatu, 
488. 

Humueus LtTPUX-crs, 769, 1047. 

Hunase, 1066 ; Hundi, 1039 ; Hundi- 
bet, 201 ; Hung-hua, 277 ; Hunt, 
908 ; Huma, 748 ; Huni koku, 
139; Hunna, hunu, 710; Hura, 
1053 ; Hurali, 604 ; Hurgalu, 294 ; 
Hurrasa, 1044 ; Hurrea, 1107 ; 
Hurrial, 134 ; Hurriha, 133 ; Hu- 
saini, 1118; Huasi, 1052; Hulu 
paria, 620 ; Hyamaraka, 1131; Hyan, 
746. 

Hydrindigotin, 682. 

I ' , 

I'ogm, 931. . ’ ' 

ibex, Himalayan, 644, 743. 

Joha, 1121 ; Jehed, 886 ; Iddali kalu,- 
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762; Iddallu, 3S3; I/cam,’J07; 

Hear, 929 ; llch, ih, ikh^ri. ikshu, 
930; lla (Mackerel), 546 ; Ikt, 
ella-hura, 114; Ilang-ilang, 821; 
llavam, 521; Ildyechi, Sll.J 
lldyechi-dune, 65 ; Ille, 198 ; Illipi, 
117, 120; lllupei, illupai, \\9~7 
Ilta, 103; llva, 59; JmpAee (Sor- 
ghum), 929, 1041; /n, 500 ; Jnan, 
14.4; Inho, 500; IwcM, 1139 ; 915. 

Indaconite, indaconitme, 23., 

Indarjau, 1131. 

Indian-grass Oil, 451. 

Indian Nut, 351. 

India-rubber, 383, 647-60. 

India-rubber Fig, see Ficus elastiea. 

Indican, 682. 

Indieo, .see Indigo. 

Indicollite, 563. 

Indigluein, 682. 

Indigo (Indigofera), 49, 115, 447-8, 
660-85, 770-1, 955 ; . . . Assam (Stro- 
bilanthes), 1051 ; . . .White, 712. 

Indigotin, 682 ; Indirubin, 682. 

indrdedna, 251 ; Indrasana, Indra- 
asana, 249, 252. 

Indra’s-food, 261-2. 

Indrdyan (Citrullus Colocynthis), 316 ; 
Indrayan (Cueumis trigonus), 440. 

Ingani, 762 ; Jn-ge-U, 546 ; Jnguva, 
634; Inhame, 496; Inji, 1139; 
Jn-hohe, 500. 

Insects (Insecta), 685-6 (Economic), 
686 (Parasitic); see Diseases and Pests. 

Iodine, 50. 

lonone, 468. 

loras, 132. 

Ipomcea, 686-8, 822, 1120. 

Xppa, 116-7 ; Irai, 204 ; IrakalU, 103 ; 
Irdo, 700 ; Ire, 655; Ireval-chinip- 
pdl, 554:1 Jrhu, 116; Iroi, 732 ; 
Irojdppd, 926 ; Irpi, 116 ; Irul, 103. 

ISATIS XINCTOBTA, 663. 

Isbadi, 991. 

ISCHASMUM, 98, 115, 188, 694-5, 776, 
865, 868. 

Iser, 905. 

Isinglass, 542-3, 695. 

Jskil, 1049 ; lamad, 72, 

Jsonandra, 628. 

Isoprene, 649, 

lia (Wild Date), 885 ; ltd, (Soap Nut), 
079i ltchumpannay, 885; Iti 
)iiengi, 484 ; Ivak-chdr, 48. 

Ivory, 696-9, 775. 

Iwara memadi, 555. 

ISOKA I>ABVIPLOIlA, 190. 

Ixtle Fibre, 44. 

Izkhir, 461. 

J 

Jacana, 1 34. 

Jack-fruit (Artocarpus integi'ifolia), 66, 
87, 94, 899. 

Jaconet, 623. 


Jade, J adeite, 560-1, 716. 

Jodi, 1068 ; Jadu palang, 113 ; Jadvar,. 
20 ; Jadwar, 491 ; Jafra, 142 ; 
Jdfran, 429 ; Jagala, 1044 ; Jaga- 
laganti, 499 ; Jaggery, jagarn, jngra,. 
170, 293, 361-2, 714, 928, 931, 

952, nil ; Jaghi, 141 ; Jngni, 888 ; 
Jagya dumar, 538 ; Jahazi, !)78 ; 
Jai, 96 ; Jainamnz, 275 ; Jaiphnl 
(Indian Walnut), 47 ; . . . (Nutmeg),, 
791 ; Jalalia, 1086. 

Jalap (Ipomcea Purga), 686. 

Jalap, Indian (Operculina Turpetlmm), 
822. 

Jdli (Cane), 202 ; . . . (Cassie Flower), 14 ,- 
. ....{Filagree Screen), 7l5 ; . . . (Gum 
Arabic Tree), 3 ; Jalla bet, 202 ;. 
Jalpai, 511; Jalyniar, 294; Jam, 
526; Jdmahetud, 100; Janidl-gota, 
437; Jdmdli, 1086; Jamaii Pkmi, 
625-6; 1005, 1109-11; ...(Pome- 
granate), 909 ; Jamam (Bird Cherry), 
906; Jamani, 1110 ; Jamaimr (Tex- 
tile), 1125; Jamba (Cannabis sativa), 
249; , . . (Guava), 907 ; . . . (Eruca 
sativa), 180, 184 ; Jambam, 526 ; 
Janiblio, 180 ; Jambiri, 326. 
Jambosa, 525-30. 

Jambu,jamhul, 526; Jamdani (Textile), 
618 ‘, Jamnapari, 745 ; Jamoun, 676 ; 
Jandgi, 555; Jandel, 96; Janewa^ 
54; Jangalhaparungi, Oil ;Jangal^ 
murgh (Jungle Fowl), 134-5, 140 ; 
Jangi (Indian Hazel), 428. 

Jangli (=Wild) 73 ; . . .-ahrot, 47 ; 

. . .-baddm (Indian Almond), 1073 ; 
. . .-badam (Sterevdia fostida), 1050 ; 
. , .-bhang, 225 ; . . .-hhincU, 629 : 

. . .-ehi-chondu, 1081 ; . . 

443 ; . . .-methi, 991 ; . . . ptpli, 538 ; 

. . .-piydz, 1049 ; . . .-suran, 65 ; 

. . . -takla, 288 ; Janhe, 868 ; Janfida, 
252 ; Janthori, 755 ; Janumjan, 1143; 
Jao, 100. 

Japan Wax, 914, 

Jora, 916; J ardmkmh, 402 ; Jardrnld,. 
887 ; Jarang-gigi, 543 ; Jarat, 142 ; 
Jargadi, 392; Jargi, 1121 ; Jar ban, 
832; Jari (Cotton), 577, 581. 594; 

. . . (Ficus religiosa), 538 ; ,/an', 
Jerry (Indigo), 665 ; Jaria ahora, 
973; Jarikha, 882; Jaru, 1003 ; 
Jarul, 701 ; Jarvo, 1003 ; Jdaavamlaf 
629 ; Jaaha, 930. 

Jasminxjm, 820-1. 

Jaspei’, 562, 716- 

Jaata, 402 ; Jaaund-, 71 ; Jdaut, 629 ; 
Jata, 405 ; Jatarndnai (Spikenard), 
792 ; Jatamanai, Indian (Cyperus 
rotundus), 463, 460 ; Jati (Bamboo), 
100 ; , . . jatri (Mace), 791 ; Jatiko, 
1121. 

jAXBOPttA, 699-700, 1012. 

Jatuka, 533;, Jau, 116; Jauandra, 
1032 ; Jay, 040 ; Jamndkt, 1032 ; 
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Javasa, 720; Jave, 1121; Jave 
godhi, 1084, 1009; Jaui, 96 ; 

Jawdne, 290 ; Jawdshir, 635 ; Jawi, 

90 ; Jaimluni, 134. 

Jay, Blue, 132, 139-40, 142. 

Jai/d, 251 ; Jayanii, 987 ; Jaya-pdla, 
jaypdl, 437 ; Jazdgri, 71 ; Jegaohu, 

704; Jei, 90 ; Jefcu, 486 ; Jelachi, 
1143; Jemudu, 531; Jenappa, 
janapa, 430 ; Jenu, 128. 

JeqTdrity, 1. 

Jeramanis, 887 ; Jerasayna, 906 ; Jeri, 

192 ; Jarrip see Jari ; Jeru, 1091, 
Jesuit’s Bark (Cinchona), 302-10. 

JetM (Cotton), 581; ... (Rice), 832; 

Jewar, 135, 141 ; Jewary, 1032. 

Jew’s Mallow, 405. 

Jhadicha-mitha, 48 ; Jhampi, 2 ; Jhan, 

1073 ; Jhajhinda, 1081 ; Jhara, 

824; Jharberi, 1143; Jhar-ha~ 
namak, 48 ; JMlma, 831 ; Jhingd, 

754 ; Jhinwa, 833 ; Jhirina, 22 ; 
Jhonhi, 392 ; Jhoto, 406 ; Jhukts, 

115; Jhiingara, 843; Jhut, jhuto, 
jhoto (Jute), 406, 410 ; Jia, 249 ; 
Jihang, 1143 ; Jldl-mdmidi vittu, 

Jidi vdte, 65 ; Jigurana, 141 ; 
Jilledu, 205 ; JilU (Bamboo), 99 ; 
Jinjali, jinjli, see Sesame ; Jinjini, 

662 ; Jinsonge, 196 ; Jiotish-mati, 

292 ; Jird, jiraha, jirana, 442 ; 
Jirah, 716 ; Jirhul, 294; Jitangi, 
484; Jiii, 774; Jivadali, 525; 
Joha, 629. 

Job’s’Tears, 392-8. 

Jod, 1084; Jofu, 249; Jojo, 1066; 
Jo-leul, 785 ; Jam, 121 ; Jonaria 
(Wheat), 1087 ; Jondhala, 1031 ; 
Jdndkariya, 869 ; Jon-khar, 48 ; 
Jonna, 1031 ; Jonua, 538 ; Jotia, 

100 ; Jovi, 538 ; Jowa, 100 ; Jowari- 
hatti, 584. 

Jtidr, jowdr (Indian Millet), see 
Sorghum vulgar e ; J'ubla, 463 ; Judi, 
581; Jugijugi, 132. 

JUGIiANS, 700, 812. 

Juki, B2 1 . 

Jujube, 1143-4. 

Junala, 1132 ; Junah, 430. 

JUNOITS, 432, 461, 466, 770. 

Jimgle Fowl, see Jangal-mwrgh, 

Jungra, 312; Junri, 1132; J unsong, 
526; Jwn', 114. 

JuBiNEA (Himalayan Dhup), 821. 
Jurkanddlu, 161 ; Jusahar, 330. 

Jute, juta (Corchorus), 405, 866, 868, 

924, 1027-8 ; . . . Amercan (Abutilon 
Avicenna), 2. 

Jutili, 61 ; Jutta (Villebrunea), 164 ; 

Juvani, jurani, 285; Juwa, 629. 

Jyree Tea, 45, 237. 

K 

Kaat-amunah, 699 ; Kabab-cMni, 890 ; 
Kabaing, 293 ; Kabdl, 884 ; Kaharra, 

up 


264 ; Kabaung, 1051 ; Kahbar, 463 ; 
Kabbu, 990 ; Kahonan, 887 ; Kdhri, 
276 ; KdJoshing, 700 ; Kabdd, 569 ; 
Kahutar, 134 ; Kdch, 489 ; Kachakra, 
1079 ; Kachan, 499 ; Kachang, 23 ; 
Kachara, 466 ; Kachcha shora, 973 ; 
KacJichi, 398 ; Kachhur, 449 ; Kach- 
hela, kach-kula, 787-8 ; Kachndl, 
kachndr, 121 ; Kaehola, 489 ; Kachra, 
438 ; Kachri, 640 ; Kacku (Catechu), 
9 ; Kachu (Egirptian Arum), 398, 
788, 1140 ; Kaclmra, 444 ; Kadakai, 
1073; Kadalai, 295 ; Kadale, 1099- 
1100; ... (Bengal Gram), 295; 

Kadali, 701 ; Kadami, 521 ; Kadbi, 
1034 ; Kaddu (Lagenaria), 70 ;0 
Kadet, 429 ; Kadi, 1108 ; Kadli, 295 ; 
Kadsambal, 248 ; Kadu (Carda- 
mom), 512 ; Kadu (Squash Gourd), 

441; -khajur, 781; . . .-sirola, 

755 ; Kttduva-pal, 5.31 ; Kaffd, 
855 ; Ka'ffree-murich, 266 ; Kdfur, 
244 ; Kafuri, 893 ; Kagara, 930 ; 
Kagdia, kagdia-dhendor, 28 ; Ka- 
ghnti, 487 ; kdghzi-nimhu, 326 ; 
Kagiri ranket, 651 ; Kagli, 9 ; 
Kagzi, 26 ; Kahd, 445 ; Kahnami, 
583-4 ; Kahno, 1087 ; Kahrub, 64 ; 
Kahruba, 1 105 ; Kahu, 1072 ; Kahwah, 
364-6 ; Kaiar, '888 ; Kaida, 777 ; 
Kail (Blue Pine), 888 ; ... (Hima- 
layan Ibex), 743 ; Kaim, 538 ; 
Kaimu, 121 ; Kaindal, 135 ; Kaing, 
777. 

Kainit, 771. 

Kaiyeni, ; Kaji, 186 ; Kdjla, 141 ; 
Kajli, 937, 942 ; Kajm, 1061 ; 
Kdkachia, 191 ; Kakadi, kahdi, 
kakkarik (Cucumis utihssiinus), 439 ; 
Kakari-kai, 438 ; Kakar-singi, 914 ; 
Kaka-tati, 498 ; Kakhan, 479 ; 
Kakhi, 679 ; Kahkatdn-virai, 686 ; 
Kaknai (Cucumis sativus), 439 ; 
Kdknaj, 1120 ; Kdkra, kdlcraaingi, 
901 ; Kakri, kakur, kankur, see 
Kakadi', Kdkun, kakuni, 988, 1135 ; 
Kala-ala, (black-ginger), 1142 ; Kala- 
haehnag, 21 ; Kalahandu, kakibol, 
59 ; Kalachi, 191 ; Kdld-dana, 686 ; 
, . . dhatdrd, 488 ; . . . ganna, 936 ; 
Kalaha, 638 ; Kdld haldi, 443 ; 
Kalai, 433 ; . . . , kali, (Quicklime), 
710; . . \ -ka-pattar (Limestone), 

710 ; Kala-jerah, -zerah, 283 ; Mid- 
jira, 811; Kalak, 99; Kalaha, 
270;. Kdlakado, 1131; Kdlakdt, 
906 ; Kala katwa, 981 ; Kalakut, 
21 ; Kalamakk, 1118; Kdldmari, 896 ; 
KcJmribak, 325 ; Kalamct, 976 ; 
KaUtrm, 838 ; Kalamohra, 21 ; 
, Kdid-mu^ha, 1031 ; Kala-nagkesar, 
311; Kalangari, 317; Kalango, 
266 ; Kalangu, 496 ; Kdla-nimak, 
kdla-nwn, 66 f Kalapa, 360 ; Kala- 
pai, 295 ; Kaiar, 51 ; Kalarukh, 
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484 ; Kola sdha, 405 ; ... salajit, 
873 ; ... shim, 248 ; . . .ghira, shalfa, 
1001 ; . . . -siris, 46 ; Kalath^ 504 ; 
Kdld-m (Niger Seed), 625 Kala til, 
hala-tel, (Seaame), 981, 983 ; Kala- 
titur, 134 ; Kala tv&mha, 532 ; Kala- 
uoah, 742 ; Kalaw-hin, halawthee, 
1067 ; Kala-zoun~si, 97 ; Kalhir, 
487 ; Kdlho7idi, lOm. 

Kale, 182. 

Kalengi-cansjava, 249 ; Kalein, 191 ; 
Kalfah, 314-5 ; Kalhenyoh, 821 ; 
Kali, 1116; Kali, see Kalai\ 
Kalia, 103 ; Kalichas, 275 ; Kali- 
dudhi, 441 ; Kdli-ghds, 463 ; Kdlij, 
135; Kali-jadi, 936; Kali-ha- 
chuna, 710 ; Kdli lei gagli, 399 ; 
Kdli hushal, 1087; Kali ikra, 774; 
Kdli-Whunnu, 327 ; Kalinbah, 325 ; 
Kalinda, 316 ; Kalinga, 640 ; Kalin- 
gad, 317 ; Kalin, 271, 275 ; Kalinse, 
393 ; Kdli ring, 911 ; Kalivi, 270 ; 
Kdlicashundd, 288 ; Kalkastari, 629 ; 
Kalla bans, 100 ; Kallar, 767 ; Kalli, 
530 ; Kdlmeg, 69; Kalmi-sdk, 686; 
Kal mungil, 102 ; Kalo-bikhuma, 21 ; 
Kalon, 903; Kaldnji, 811; Kalpam 
(Hemp), 249 ; . . . (Substitute for 
oil), 27 ; Kalpayin, 499; Kdldn, 
1107; Kaldna, 833; Kaluwara, 498. 
Kamddh, 833 ; Kamdkd, 780 ; Kama- 
rakha, kamarangd, hamrangd, 97 ; 
Kamarkas, 189 ;Kambild, 755;Kam- 
bili-piich, 785 ; Kambd, 78, 603, 869 ; 
Kamela, hamala, 55, 755 ; Kamfer, 
2i4; Kamhyem, 160; Kaininian, 1052; 
Kamld-nehu, 322 ; Kamma-regu, 94 ; 
Kamohi, 887 ; Kamrup, 1005 ; 
Kamugu, 83 ; Kamdn, 442 ; Kdmu- 
rdli, 326 ; Kan, 270 ; Kana, 929 ; 
Kanahira, 249 ; Kdnagi, 791 ; Kanak, 
1082 ; Kanakaphdla, kanaka, 437 ; 
Kanal-myle, 140 ; Kanalu, 196 ; 
Kanag, Icanas, 249. 

Kanara Nut, 352, 

Kanbdr, 354; Kan-hhendi, 755; Ranch, 
563 ; Kanchan, 1005 ; Kanchana, 565; 
Kan-che, 930 ; Kanchwrai, 1051; Kan- 
da (Onion), 58 ; ... (Taeca pinim- 
tifida), 116 ; ... -godda, 65 ; Kandal 
kema, 534 ; Kdnddmiruga-mirattam, 
908; Kdnddr, 990; Kandeb, 
204 ; Kandiara, 276 ; Kandika, 
1144; Kandir, 249; Kandla, 121; 
Kandur, 902 ; Kangar, 1080 ; Kan- 
ghi, 2 ; Kangji, 637-8 ; Kdngni, 
988 ; Kangra, 1031 ; Kawgi* (Italian 
Millet), 843, 988; Kanha, 1072; 
Kanhlyem, 1051 ; Kanhya, 538 ; 
Kanja, 190; Kdnjika, 1108; Kan- 
jiram, 1051 ; Rank, 1082; Kanhdla, 
890 ; Kankar (Cassie Flower), 14 ; 
, . . (Lime), 608, 711 ; Kankura, .144 ; 
Kankutake, 554 ; Kanli-kund, 116; 
Kanmar, 979 ; KanmicJii, 88^ 


Kanoff, 630. 

Kanrai, 1051 ; Kdns, 930; Kdnsa, 

401 ; Kdnsi (Saccliarurn spon- 

taneum), 930; ... (White Brass), 

402 ; Kant, 249 ; Kanta-dlu, 496 ; 
Kanta bans, 99 ; Kantaka, kantak 
hanihdl, 94; kantala, 31; Kantali 
kakuri, 439 ; Kantali-kcla, 787; 

• Kanta-siris, 45 ; Kantemath, 63 ; 
Kanthan, 486 ; Kantidri, 276 ; 
Kantosirayo, 15 ; Kanvi, 583-4 ; 
Kanyin (Spurgewort), 47 ; ... 

(Dipterocarpus), 499, 501 ; Kan- 

yingok, 500. 

Kanyin Oil Tree, 501. 

Kanyoung, 601; Kanyim, 834; Kan- 
zaw, 116. 

Kaolin, 330. 

Kaon, 988 : Kaoria, 3 ; Kaparda, 989 ; 
Kapardaka-dhasma, 710; Kapasiya, 
629; Kaphithi, 164; Kaphle, khapli, 
1084, 1087 ; Kapi, 364 ; Kapieriet, 
144 ; Kapli, 755. 

Kapok, 621, 671. 

Kapsi, 160 ; Kapti, 804 ; Kdpdr, 244 ; 
Kapurkachri, 776 ; Kar, karu, 
(Rice), 836-8 ; Kar, karar (Saf- 
flower), 276 ; Kara, 640 ; Karafs, 
72 ; Kar ail, 102 ; Karain, 902 ; 
Karaha, 1073 ; Kdram (Carbonate 
of Potash), 48 ; Karam (Myrrh), 
400 ; Karampu, 527 ; Karan, 786 ; 
Karanfal, 527 ; Karangalli, 9 ; 
Karangi, 1066 ; Karang kunthrikam, 
248 ; Karani-cske, 948 ; Karankusa. 
462 ; Karapu kongiliam, 248 ; Ka- 
rari, 141 ; Karaundd, 270, 1005 ; 
Karaung, 190; Karamja, 284; Kar- 
bo, 732 ; Karbuz, 437 ; Karohi, 
640 ; Kardi, kardai, 276, 278 ; Kare, 

498 ; Karedha, 1073 ; Kare kdbhu, 
937; Karekai, 270; KarB, 264; 
Kareta, 991 ; Kari, 333 ; Karigo, 
317 ; Karijirigi, 811 ; Karikata, 
139; Kari manjal, 447 ; Kari-mara, 

499 ; Karim-polam, 1080 ; Karingi, 
1132; Karinihagara, 908; Kdrit, 
440 ; Karivana, 646, 

Kark, 102; Karka, 777; Karkach, 
963 ; Karkandhavu, 1 143 ; Karkaya, 
1073 ; Karkom, 445 ; Karmabres, 
532 ; Karmah, 882 ; Karmai, 1 20 ; 
Kar^naranga, 97 ; Kama nebu, 325 ; 
Karnipa, 930 ; Karoton, 490 ; Ka- 
roya, 284; Karpa tog, 1117; Kar- 
pdsd-i, K&rpdsi, 522, 570 ; Kdrpura, 
244; Karra, 486; Karrmm, 313. 
Karsh zaih, karsku, 911 ; Kdrsi, 716; 
Kartal, 1031 ; Kdrttu-kizhangu, 489 ; 
Kard, karwoelam, 3 ; Kama, kar- 
ruva, 310, 313 ; Karui-tarol, 755 ; 
Karwmbd, 930 ; Karun, kimu, 999 ; 
Karunai-Mzhangu, 65; Karun- 
gandan, 98 ; KarunkdU, harunthali, 
498; Karun-sMragam, 811; Karu- 
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vmate, 488; Karvi, 1117; Karvila, 
2(34 ; Karwat, 71 ; Karwa-tel, 183 ; 
Karwa-tu, 316. ; 

Kas (Indian Hemp), 249 ; Kas (Sac- 
chariim spontaneum), 930; Kdsd, 
930, 1122; Kasai, kasi, ha-ai, 392-3 ; 
Kasaile, 83; Kasa-jonar, 869; 
Kdsamarda, 288 ; Kasar, hasur, 
278 ; Kasaraica, •, Kasei, 393; 
Kaseru, 466 ; Kashfa, 174 ; Kash- 
hdah, 846 ; Kashut, 402 ; Kasrml, 
130 ; Kdsmirajanmd, 429 ; Kdaondi, 
Jcdsundd, 288 ; Kaspat, 532 ; Kassai- 
hij, 396; Kasser, 882; Kasaumar, 
980 ; Kaatura, 786 ; Kasturi-bkendi, 
629; Kdsumba, 276; Kaauria, 
466. 

Kat, 365 ; Kata, 1001 ; Katamhi, 553 ; 
Katdn (Cotton), 571 ; Katan (White 
Silk-Cotton), 521 ; Katanga, 99 ; 
Katappa, 1073 ; Katakanai, 843 ; 
Katdrd, 936 ; Kdtaria, 831 ; Ka- 
taridabooa mah, 880 ; Katadai, 99 ; 
Kateli, 677 ; Katevala, 31 •, Kath, 10, 
11 ; Kafka, 8 ; Kdthdl, 94; Kafhia, 
kathi, 1086, 1093 ; , . . -dhendor, kath- 
aola, 29 ; Kafhiya bhang, 254; Kafkol, 
919 ; Kafhdn, 833 ; Kafh-shim, 248 ; 
Kathu, 632; jSIatt (Cutch), 9; ... 
(Indigofera Gerardiana), 115; ... 
kardi, 278 ; Katila, katlra, 1051 ; 
Katil helati, 578 ; Kat illupei, 627 ; 
Katira, 95, 168, 1051 ; Katjang 
(DoHchos Lablab), 608 ; . . . (Ground- 
nut), 74 ; Kat-karang, 190 ;, Kat- 
kari-muga, 1009 ; Katki, 405 ; 
Kafkura, 1003 ; Katmanli, 121 ; 
Katsawar, 621 ; Kattal-ha-chwna, 
710 ; Kattan, 720 ; Katfhiawala, 978 ; 
Katti rmndu, 627 ; Kattra, 120 ; 
Kattu, 1072 ; ... kad&i, 132, 140 ; 
Kdttulli, 1049 ; Kdttup-pepudal, 
1081 ; Kdtta-ydek-kdy, kdtu, 65; 
Katu-bhanga, 252 ; Katukarohini, 
640 ; Kdtvel, 440 ; Kdtydl, 124. 
Kaudd, 1049 ; Kauka, 102 ; Kauk- 
hnyin, 1039 ; Kaukkyi, 838 ; Kauh- 
nyin, 101 ; Kaukyin, 838 ; Karda, 
441 ; Kaulanji, 1110 ; KauliabcAul, 
3 ; Kaundal, 1081 ; Kaung, 760 ; 
Kaur, 264 ; Kauri (Cluster Bean), 
449 ; ... (Shell), 989 ; Kawa-ro, 

114; Kava, 364; Kavadi, 989; 
Kaval, 269 ; Kavandala, 1081 ; 
Kaviang, 1053 ; Kavika, 526 ; Kavi- 
katti, 498 ; Kawa, 364 ; Kama tfle, 
102 ; Kawriya, 22 ; Kdycm, 534 ; 
Kayet, kyct, 651 ; Kayik, 743 ; Kay- 
inwa, 103 ; Kayu, 72 ; Kayur, 618 ; 
Kazu, 161 ; Km, 777 ; Kecara, 429 } 
Kechu, 508 ; Kechubang, 488 1 
Kedari chua, 63 ; Keeraal, kheraal, 
Mr sal, 10, 11 ; Keiao, 902 ; Keiiri; 
888 ; Kejur, 885 ; Kekohi, 610,.j 
. Kekune Oil, 47 ; KSla,: 787 ; Kekp 


Ant, 569, 610 ; KelIcel, 288; Kelo?!, 
. . .-ka-tel,'^ 291. 

Kelp, 50. 

Kelu, 291 ; Kelvaragu, 618 ; Kama. 
534 ; Kembu, 558 ; Kemp, 249 ; 
KfimpM(CutchTree), 9; . . . (Eleusine 
coracana), 520; ... (Bed Sorrel), 

629; Kenda, 188; Kendu, 499 ; 
Kenevir, kennip, kentyr, 249 ; Kengwa, 
101 ; Keonla, 320 ; Keori (Cedar), 
291; Keratin, 645; Keri, 161; 
Kermerick, 98 ; Kermes, 1054; Ker 
mor, 140; Kernani, 625. 

Kerosene, 454, 457, 812, 872-9, 1000. 
Kerow-simbi, 880 ; Kerra, 1051. 
Kebtophorxjs Lebeii, 628. 

Keraai, 392 ; Kerze, 708 ; Kesar, 429 ; 
Kesari, 838 ; Kesdri dal, 902 ; Keseru, 
1012 ; Kesu, 915 ; Kesur, 466 ; Ketqi, 
188 ; Kethe, 1008 ; Ketki, 31 ; Ketda, 
keva, kewi, 99 ; Ketuki, 777 ; Keun, 
720; Keura, keora, keori, 188, 777, 
821, 1133 ; Kevar, 518 ; Kevir, 520 ; 
Key an, khabbu, 930 ; Key ini, kyeing- 
ni, 201 ; Khabium, 912 ; Khad, 
khadar, 767 ; Khaghal, 688 ; Khago, 
123 ; Khai-pok, 707 ; Khair (Cuteh), 
8 ; ... (Cymbopogon Jwarancusa), 
462; Khajalya rog, 1117; Khafdr, 
115, 882 ; Khajuria, 937 ; KhajUr ka 
bokla, khajur munj, 884 ; Khajuwa, 
564 ; Khaka, 1068 ; Khdkhaa, 846 ; 
Khdkra, 189; Khali-matan, 1127;. 
Khalia, 1143 ; Kham, kham-dlu, 492, 
496 ; Khamdl, 885 ; Khamazora, 
1120; Kham-ldkh, 1053 ; Khamo, 
913 ; .Khamrak, 97; Khand, 952 ; 
Khanda, 930 ; Khandaharihing, 535 ; 
Khandarus, 1132 ; Khandd (Garden 
Pea), 903 ; Khandu (Kingfisher), 
139 ; Khang, 102 ; Khangam khdr, 
113 ; Khanjak, 902 ; Khanpuri, 584 ; 
Khanr, 952 ; Khapli, 1084, 1087 ; 
Khdr, 113-4; Khdr a, 906; Kharak, 
885 ; Kharbuja, kharmuj, 437 ; 
Kharbuza, 269; Kharchu, 774; 
Kkarda rog, 1117 •, Khdrek, 504 ; 
Khareu, 911 ; Khdreza, 276 ; Khari, 
kharinun (Glauber’s Salt), 56 ; ... 
(Medicinal Clay), 330 ; ... (Sugar- 
cane), 937; Khdri (Sodium Sulphate), 
51 ; . . .'lani, 114 ; Khari-matti, 710 ; 
Kharjura (Wild Date), 885 ; Khar- 
jiara, 1044; Khark, 205 •, Kharra, 
330; Khdrtuma, 316; Khar uaara, 
54 ; Kharya-mitti, 710. 

Khma, 981', Khaa-khaa, 116, 462, 
686, 776, 778, 1106 ; Khassnib, 535 ; 
KhaaUla, 846 ; Khatta, 326 ; Khattu, 
716; Khau, 767 ; KJiavi, 461; 
. Khayan, 1026 ; Khejijk, 1053 ; 
sKhenda, 498; Khenti, 115; Kher, 
988 ; Kheri, 1086 ; Kheruya, 882 ; 
. Khesdri, 607, 703, 829 ; Kheaea, 618 ; 
, , Kheala, 624 Kheu, 779 ; Khewnau, 
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538; KhiUms, 215 ; 

Khirni, 1131 ; KMrva, 

99 ; Khoidai, 1053 ; 

Khonch-bogla, 139 ; Khor, 
hhor, khoi'-ka~khor, 14-7 ; KhotMr. 
427 ; Khowa, khoya, 473-4 ; JDvdhani, 
906; Khud, 1060 ; Khuma, 1051; 
Khunbut, 14; /£/mnd, 751 ; Khungi, 
deva, 678; Khuni, 269 ; Khunti, 
074-5, 680 ; Khunuh, 4^8 ; Khurdsni, 
625 ; Khurat, 742; Kh4rma, 882, 
885 ; Khurpaklca, 742 ; Khurti, 449 ; 
Khushab, 115, 884 ; Khusro-daru, 60 ; 
Khyen-seing, 1139; Khyir, Mr, 410, 
472, 475 ; Kia, 211 ; Kiahong, 779 ; 
Kiamoni, 526 ; Kiang, 11Z9 ; Kiari, 
26i ; Kibi bidaru, 102 ; Kioh-chitick- 
kizhangu, 444: ; Kichri, 109. 

Kickxia elastica, see Funtumia elastiea, 
655. 

Kief, 249; Kienki, kyinki, 163; 
Kikar, 2 ; Kiki, 915 ; Kikra, 311 ; 
Kil, 578; Kilam, 73; Kilangu, 
1028 ; Kilar, 291 ; Kilataka, 470 ; 
Kilohia, 140; KUkila, 139; Killar, 
115; Killi, 141; Killingu, 1049 ; 
Kilmora, 130 ; Kilonj, 911 ; Kila, 
710; Kilias, 116; Kilu, 776; Kim, 
620, 158 I Kimhu, kimu, 999; 

Kimri, 591 ; Kimti, 925 ; Kimukht, 
541; Kina-kina, 302; Kin-dur, 
kinif, 249. 

King-iisli, 541. 

Kingfishers, 139. 

Kinnab, Mnab, 249. 

Kino Tree, The true (Pterocarpus 
Marsupium), 189, 908 ; . - . Bengal 
(Butea frondosa), 189. 

Kinton, 311 ; Kiparoy, 144 ; Kirdmbu, 
627 ; Kiranda, 941 ; Kiranj, 988 ; 
Kiranti, 100 ; Kiraruga, 868 ; Kiras, 
hirdth, 58; Kiray, 114; Kirbut, 
317; Kirchern, 295; Kirfat-ed- 
ddrsini, kirfah, 814 ; Kiri, 293 ; 
Kir km, 541 ; Kirkiria, 311 ; Kirm, 
Icirmaz, kirmddna, 347; Kirmai, 
1053 ; Kirmdld, kirmdri-owa, 93 ; 
Kironli, 204; Kirrari, 293; Kirs, 
249 ; Kirth, 398; Kirydt, Mryato, 
69 ; Kishdr hundur, 174 ; Kishmashi, 
1110 ; Kw/ifa, 910 ; Kismis, kisumi- 
sucheitu, 1112; Kisri, 142; Kittul 
Fibre, 170, 187, 286, 429 ; Kiydsi, 
316 ; Kizaz, 563 ; Kizhkdy-neUi, 887 ; 
Kloei, 144. 

Knapioa, 249. 

Kniss, 496 ; Knol-khol, 182 ; Koa, 
1003 ; Kobbari, 360; Kobi, 182; 
Koch, 746. 

IVOCHIA lifDICA, 114. 

KocMnda nari-vengdyam, 1049 ; Koda, 

1 04 ; Kodam, kodo, kodod dhan, 
868 ; Kode, 518 ; Kodi, 686 ; Kodi- 
mun-dirrip-pazham, 1112; Kodi- 
pullv; 457 ; Kodmurki, 1131 ;Kodon, 


519, 845, 868; Kodra (Eleusine 
coracana), 161, 197, 518, 835; . . . 
(Paspalum serobiculatnm), 868, 871 ; 
Kodu (Cyperus corymbosu.s), 466 ; 
... (Lagenaria vulgaris), 700; 
Kodzo, 186. 

Koel, Indian, 133, 

Koelo, 333; Ko<^ar (Holarrhena), 640; 
Kohala (Bariey Alcohol), 1043-4 ; 
... (Pmnpkin), 441 ; Kohi, 133 ; Kohi 
bhang, 266 ; KoJiila, 133. 

Kohl-rabi, 182. 

Kohumba, 780; Koia-pipali, 118; 
Koir, 9 ; Koiral, 120 ; Kokahdlarz 
(Mica), 781 ; Kokah, 136 ; Kokam, 
kokum Butter, 479, 553, 812; 

Kokha, 981 ; Kokko, 45 ; Kokku, 
139; KoMva, 101; /fol(Bee), 124 ; 
K6l (Walnut Tree), 700 ; Kola 
kende, 546 ; Kolan, 889 ; Kole- 
roga, 81-8 ; Kolhena, 833 ; KoU, 
140 ; Kolidr, 120-1 ; KoUjdna, 60 ; 
Kolisha, 541 ; Kolissura, 1003 ; 
Kol-jen, 124 ; Rolsa, 333 ; Kolsa- 
kn-pathar, 762 ; Ko7n, 95 ; Komhu- 
pudalai, kommu-potta, 1081 ; Kom- 
buthem, 124 ; Komri, 140 ; Kmnunkus, 
890 ; Kdn, 95 ; Konam, 545-7 ; 
Kondeh pitta, 142; Koncgi, 123; 
Kong, 429 ; Kongki (Himalayan 
Cherry), 907 ; ... (Marking nut 

Tree), 981 ; Koni, 988. 

Konopj, konople, 249. 

Konraik-kai, 287 ; Koomlah Pine, 67. 
Kopra, see Copra. 

Kora (Setaria), 988 ; Korah, (Corah) 
Silks, 1014, 1024-6; Korai, 466, 
467 ; Kora-kdnda, 59 ; Korak-bet, 
201 ; Korala, 120 ; Korani, 902 ; 
Korattai, 1081 ; Koreki-piar, 465 ; 
Korkkar, 249 ; Kosa (Water- vessel), 
402; ... (Saccharuru spontaneuni), 
930 ; Kosen, 393, 396 ; Kosha, 406 ; 
Koahtd, 406 ; Koai, 739 ; Koasa, 89 ; 
Koatum, 980 ; Koaum, koaumha 
(Sehleichera), 980 ; Koautteni, 128. 
Kotamalli, 427 ; Kotanpam, 1082 ; 
Kot-aralu, 541 ; Kotaaa, 733 ; KoU 
(Bees’ Dammar), 128 ; Kothamira, 
427 ; Kotian, 627 ; Koto (Ihnus), 
889; Koioha, 99; Kottai, 65; 
Kottei, 915 ; Kotu, 532 ; Kong 
kuonibi (Bixa), 142 ; Konahikaha, 
400 ; Kovaria, kowaria (Ctissia 
Tora), 288 ; Kovidara, 12 1 ; Kotori, 
haoria (Acacia arabiea), 3 ; Kaya, 
1066 ; Koydah, koyala (Cuai), ,333. 
Kraidone, 204 ; Kraipang, 20 1 : Kru- 
muka, 83 ; Kreu, 911 Kriag, 202. * 
Krios, 295. 

Kris, 496 ; Krishna-jirka, 283 ; ... 
mirtika, 327 ; . . . -tel, kaia-Ul, 981 ; 
Krias, 493 ; Krits, kritz, 494. 

Kroton, 915. 

Krowai, 311; Krumhal, 638; Kahard,* 
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Khira, 439; 
il5 ; Khnap, 
Khoiru, 9 ; 
khori- 
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i)() ; Kshiiri Idvana, 67 ; Ksuma, 
720-1. 

Knaka neshasteh, 773 ; Kdar, MO ; 
Kicuri, 832 ; Kuarpuria, 446 ; Ku- 
bara, 83 ; Kuhra^ see K.mv3Mu ; 
Kubyakam, 1080 ; Kuca, kusa, haaa, 
251 : Kuch, 644, 746. 

Ivuclierebs, 295. 

Kuchkdr, 746 ; KucMd, 1051 ; Kuda 
(Conessi Bark), 640; ... (Garden. 
Pea), 903 ; . ; . (Jaman Plom), 

526; Kuddia khdr, 171; Kudoly 
hempa (Cicer), 295 ; Kudar (Dio- 
spyros montana), 499 ; KuTmr (Sand 
Grouse), 134 ; KuMla, 29 ; Kujari, 
292 ; Kuk, kukan (Dates), 885 ; 
Kukad-vel, 7 55 ; Kukarphali, 926 ; 
Kukndr, 845, 847 ; Kukri (Melon), 
439; ... 1132; Kukur-alu, 493; 

Kukydn, 882. 

Kdl, 1143 ; Kida-dammar (Canarium), 
248 ; Kulat, 504 ; Kuldwan, 902 ; 
Kulese, 393 ; KuU begun, 1027 ; 
Kxdinjdn, 60 ; Kulja, 746 ; Ktdliada, 
128 ; Kulla-kith, 538 ; Kullu (Dios- 
corea), 496 ; KuUuk, kulna, 101 ; 
Kulnar, 716 ; Kuhn, 902 ; KuUki, 
hurthi-icalai, kurti (Dolichos), 504, 
871 ; Kdltd, 532. 

Kum (Tragacantli), 95 ; Kumad, 930 ; 
Kumal, 1; Kumdri, 59; Kumba 
kdr, 838 ; Kumbala, 441 ; Kumhi, 
humhir (Careya), 269, 1005 ; Kum- 
bulukay (Erythroxylon), 525 ; Kume- 
riah, 697 ; Kumhrd, 130 ; Kdm- 
kuma, 755 ; Kumla (Crataeva), 429. 

Kiimmel (Caraway), 284. 

Kumpta, 584 ; Kumra, 441 ; Kdmta, 
16 ; Kumtia, 18 ; K'dncuma-pesalu, 
879; Kund, kurkund (Boehraeria 
nivea), 144 ; KunddM, kubra (Gir- 
ardinia), 161 ; Kunddnuga, 700 ; 
Kundapula, 120 ; Kttndi, 736 ; Kun- 
dol, 121 ; Kundrikam, 248 •, Kundur, 
174 ; Kundur-rdmi, 902 ; . . . Kundur 
unsa, 174; ... zakar, 174; Kungi- 
liyam, 1105; Kungu, 845; Kungu<- 
manu, 429 ; Kunj (a design in shawl- 
weaving), 1127 ; Kunjad, kandur 
(Pistachio Nut), 902; . . . (Sesamum), 
981 ; Kunkudu, 979 ; Kunkuma see 
Kurkum ; Kunnadi, 563 ; Kun- 
pyaung, 1039; Kunro, 913 ; Kunai, 

■' 83 ; kuntali, 128 ; Kuntela, 787 ; 
Kunti (Ctesalpinia digjnaa), 192 ; ; . . 
(Dammar Bee), 128 ; Kunurakkam- 
pishin, 174 ; Kunyoe, 891 ; Kumad, 
902 ; Kupak, 133. 

Kul^Bl^^os, 466. 

Kuppal, 55 ; Kuppi, 887 ; Kuragd,~ 
mangjal, 142; Kurai, 466 ,; Kura- 
kan, 518;! Kurdl, 121;^ Kura 
paswpu, 447 ; Kurang, 774’; Kurbi, 
1031. 

Kurchi Bark, 640. 


Kurgul, 160 ; Kurku (Banyan Tree), 
537; . (Mallotus philippinenais), 
755 ; Kurkum, kunkuma (Crocus), 
429 ; Kurkund, see Kund ; KurJc 
uzum, 1112 •, Kurmang, 121; Kur- 
pura-silaait, 716 ; Kurra, 640 ; Kur- 
aumhuUe-pullie, 880 ; Kurthi-kalai, 
kurti, see Kulthi Kurtiim., 276; 
Kuru, 405 ; Kurumha, 748 ; Kuru- 
mia, 270 ; Kurund, 428 ; Kurundu, 
313; Ktiruvakumara, 525. 

Kus, kasa, kuca (Sacchartim sponta- 
neum), 929-30 ; ... (Silk, Arab.), 
994 ; Kusharta, 498 ; Kushiar, 930 ; 
Kuahm-dru, 905 ; Kushniz, 427 ; 
Kushu, 910 ; Kusi, 498 ; Kuaturi, 
14; Kusubi,210-, Kusum, kuaumho, 
kuaumba, kusumhyachi (Carthamua), 
276, 278; Kusumb (Schleichera), 
980 ; Kuawar, 935 ; Kuswari, 1003. 

Kut (Saussurea), 821, 980 ; Kutaja 
(Holarrliena), 640 ; Kute, 9 ; Kutela, 
kuthi (Carthamua), 278 ; Kuthi- 
rekai, 1020 ; Kutia, 1143; Kdtildl 
(Daphne oleoides), 486 ; . . . (Witha- 
nia somnifera), 1120 ; Kdtili, 547 ; 
Kutino, 99 ; Kuthi (Panicum iniliare), 
845, 869; Kuin, 571; Kutra, 518 ; 
Kutu, khi-tu, 211 ; Kutuka, see 
Kuiaja ; Kutun (Gossypium), 571. 

Kuva (Curcuma), 444 ; Kuva mavii, 
773; Kuvdra, 69; Kmvdra, 449; 
Kuyaungwa, 103 ; Kuza khand 
(Sugar-candy), 953 ; ... miari 

(Egyptian Sugar), 952 ; Kuzbarah, 
427 ; Kuzburai, 276 ; Kwar (Vitis 
vinifera), 1112; Kyakatwa, 09; 
Kydn, 930 ; Kyankchin, 61 ; Kya- 
thjaung-wa, 100 ; Kyauk-pauh, 742 ; 
Kyauktwin, kyaukchaung, 951 ; 

Kyaung-wa, 104 ; Kyay-gyot, hyay- 
ta-ma, 141. 

Kydia, 952. 

Kyeinga, 202 ; Kyeit, 393 ; Kyello, 
kyelowa Bamboo (Dendrocalaraus 
Brandisii), 101 ; Kyetmauk, 793 ; 
Kyetpanng, 659 ; Kyetau, 916 ; 
Kyaoor, kaaeru, keaur, keshur (Seir- 
pus Kysoor), 466 ; Kyun (Tectona), 
1068; Kywai, 732. 

. 'L 

Ldba (Bauhinia), \20~1 ', Ldbang, 521.' 

LabeO (Kalban Eish), 642, 544-5. 

Lab-guraniya (Dark Purple Yam), 
493 ; Lahlab (Dolichos Lablab), 508, 
-10. 

Laburnam, Indian (Cassia Fistula', 
287- 

Ikic, Idkhi, (Taohardia lacea), 93-4, 
200, 447, 537, 777, 1053-66, 1144; 
, . . Button, 1061-2 ; . . . Dye, 417 ; 
... Garnet, 1061-2 ; . . . Seed, Stick, 

. 1060. 

Lac Tree, 980. 
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Lacca, lacca Sumetri, tachetta, laka, 
see Lac. ^ 

Lacha (a quality of Saffron), 430. 
Laohkostjebna (Cockchafer), 387. 
Lacquer-Avork (Burmese), 779-80; Lac- 
work (Indian), 1063-4. 

Lada, 891, 896 ; Lddu, 323. 

Lacly’.s Fingers, 631. 

Lagenaiiia, 440, 700-1. 
Lagkbsthcemia, 701, 1005. 

Laqh, 688 ; Laghu, lauha, 72 ; Laghune, 
486 ; Lahar, 196; Ldhi, 1037; 
Lahra, 869 ; Lai-hdk, 183 ; Lajward, 
6G1. 

Lakh, see Lac ; . . . (Lathyrus sativus), 
601, 703-6, 1037; Lakhar (Rhus), 
914 ; Lakhiya (Borax), 172 ; Ldkhdri 
(Lathyrus), 704 ; Lakhos chromatinos 
(of the Periplua), 1054 ; Ldkshd, 
Idkshd-taru, see Lakh ; Lakucha, 94 ; 
Lai (Ruby), 658 ; Lai garma (Sugar- 
cane), 936 ; Lalai, 45 ; Lalakie, 144 ; 
Ldl ambdri (Rozelle), 629 ; La-lawa 
(Musk-deer), 785 ; Lal-herela, 991; 
Lal-hethi, 293 ; Ldl-hherenda, 700 ; 
Lal-bhopali, 441 ; Lalchumi, 204 ; 
Lal-devddr, 294 ; Ldlindrdyan, 1081 ; 
Lalio (Cotton), 584 ; Ldlkd, 518 ; 
Ldl-khair, 9 ; Lal-marcha, 265 ; 
Lalsag, 62 ; Lalshakar (Country 
Sugar), 952 ; Lama, 121 ; Lamai, 
124 ; Lamajjaka, 462 ; Lameb, 98 ; 
Lamjak, 462. 

Lamp Oil, 358, 625, 860, 876, 916, 986. 
Lamshing, 888 ; Land, 113-4; Lana 
batu, 456 ; Lanan, 114 ; Ldnang, 
1116; Landibe, 200. 

Landoxphia (Rubber), 657, 649. 

Ldng, 598, 704 ; Langa, 527 ; Lani, 
113-4 ; Ldning, 1112 ; Lanka, 441 ; 
... aif, 531. 

Lanquas (Javan Galangal), 60. 
Lap’het, see Letpet. 

Lapis Lazuli, 561; 663, 716. 
Lapdngdong, 1053. 

Lapoktba, 162, 924 

Lapsi, 1137; Lapta, 952; Ldr, 439; 

Laranqa, 320. 

Lard, 701-3, 752, 812-4. 

Largd, 914; Ldr-kdna, QQZ ; 

Larks, 132-3, 135. 

Laaan, 58 ; Laaania, 502 ; Laser, 533. 
Laserpitiurn (Asafetida), 533. 
LaSIOOOCCA SYMPHYLLIiEFOLIA, 190. 
Lasiosiphon euiocephalus, 546. 
Laaniydn, 562 ; Lassi, 475 ; Lot, 201 ; 

Lata kasturiku, 629 ; Latang, 101, 
Late rite, 61. 

Lathyrism, 705 ; Lathyuus sativus, 
300, 507, 598, 601, 703-6, 902, 1037; 
Lati-am, 660 ; Lationj, 60 ; Latkan, 
142 ; Latni, 177 ; Latri, 703 ; 
LauM, 700. 

Launea, 1091. 

Laung, 527. 


Laurel (Machilus odoratissima), 1009. 

Ldvana, 963 ; Lavanam, 963 ; Ldvan- 
chd, ilOO ; Lavandon, 60 ; Lavanga, 
lavinga, lawang, lawanga (Clov'e), 
527 ; Lavanga (Cinnamon), 313 ; 
patie, 311. 

: Lawsonia, 821. 

Layo-gundli, 842. 

Lead, 402. 

Leaf, Indian, 313. 

Leather, 632 ; . . . Sambar, 639. 

Lebleb, see Lablab, 508. 

Lecanium: (Coccidffi), 229, 380. 

Leek, 58. 

Leha, 195; Leih-kyae, 1079; , . ,-pyen- 
won, 1079; Lem, 720 ; Lelin, 125. 

Lemon, 325 ; . . . Oil of, 327. 

Lemon Grass, 457-9 ; . - . Edible, 459- 
60 ; ... Oil, 457, 821. 

Lentil, 708, 726. 

Lendha, 86k 

Leopard, 632. 

Lep (Plaster), 95 ; Lepi (Rica), 829- 
30. 

Lepidolite, Lepidonelane (Mica), 781. 

Leppett, see Letpet. 

Leptoptieus DtTBitrs (Adjutant), 140. 

Lesu (Ficus elastica), 651 ; Letehd, 
783 ; Letkop, 1050 ; Letpan, 168 ; 
Letpet, Leppett, Lup'het (Tea), 235-6 ; 
Lettohkyi, 640; Lettouk them, 1132. 

Lbucas Cephalotbs, 483. 

Lewa, 856 ; Li (Pear), 910 ; Liasada, 
755 ; L^u (Sour Lime), 326, 

Liouala Peltata, 600. 

Idgnitm-vitcB, 484. 

Ligusticum {Mathoaan ferment), 769. 

Ligustbum Roxbttruhii, 1047. 

Likh, 140; 906. 

Lilac, 'Persian, 780. 

Lim (Blue Pine), 888 ; . . . (Moulmeia 
Cedar), 290. 

Lima or Dixffin Bean, 880. 

Limanza, 888 ; Liwha, 780 ; Limbarra, 
781; Limb'd, 326; lAmch, 114. 

Lime, Carbonate of, Limestone, 709- 
10,712,771. 

Lime, Sour, Limetta, Sweet, 326. 

Limonene, 284. 

Limonum (Lemon), 325. 

JLimpdka, 326. 

Linen, 721-5, 868. 

Linga potta, 1081. 

Linnet, Indian, 133. 

Lino, 720. 

Linoleum, 282, 814. 

JLmon, 671, 720-1. 

Linseed and Oil, 719-21, 725-31, 741 
770, 812, 817, 924, 1097. 

Linu, Linum, Likum usitaxissimum, 
see Linseed. 

Ltpiah, lipic (Villebrunca), 164. 

LiQUIDAMBAB OJUBNTALIS, 01. 

Liquorice, Indian Substitute, 

Litchi, lichi (Fruit), 79.3. 
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Litharge, 707. 

LiiAospermow (Goix), 392. 

Litmus, 48. 

Litscea, 544, 1009-11. 

Lit wa, 822; Lohah, Q\2 iLobeia, Lobia, 
lobiyd, lubia, hbos, lobhya (Doliehos 
Lablab), 508 ; ... (Vigna Catjang), 
879, 1107. 

Locust, 686. 

Lode (Lodh) Tree, 195, 756, 783, 1053. 
Lohari, 499 ; Loheru, 1068 ; Lo^-sara, 
59. 

LoLrtTM, 257. 

Lon, 963 ; Lonepho, 188 ; L6ng, 527 ; 
Long ha morich, 267 ; Lont (Monal 
Pheasant). 

Lophophorus refulgens, 135, 141. 
Loquat (Fruit), 521. 

L6re (Ficus religiosa), 539. 

Lorikeet, 109, 133. 

Lota (Hindu vessel), 402 ; ... (Melo- 
calamus eompactiflorus), 103. 
Lotan (Tumbler Pigeon), 136. 

Lovage (Indian), 285. 
Love-lies-bleeding, 63. 

Lovi, 94 ; Lowa, 538 ; Lubdn (Benzoin), 
1062 ; ... (Indian Olibanum), 174 ; 
Luo, see Ldhh. 

Lucerne, 778. 

Luckeh, luqgiin (Fan-tail Pigeon), 135 ; 
Luckmuna, 96 ; Ldd, 290 ; Ludduga, 
see Lodh. 

LUFFA .ffiGYPTIACA, 49. 

Luit-marz, 890 ; Lukh (Typha), 777 ; 
Ldkoi, Vdkoikhun (Villebrunea), 164; 
LuU, 542; Lulingyaw, 311; Lu- 
mam, lumang, 1003 ; Luna, 71 ; 
Lunak (Suseda frutieosa), 114; 
Lundk (White-goose-foot), 293 ; 
Lungi (Pheasant), 142 ; ... (Tur- 
ban), 618; Luni, 906; Lunkaika, 
1081 ; Lupung, 1072 ; Lutki (Indian 
Hemp and Alcohol), 258 ; Lutni, 178. 
Lycium (Berberis), 130. 

LvoroM EUKOF.aauM, 967. 

Lywai, 123. 

IVI 

Ma, dm ma (China-grass), 144 ; 
ma, chu-ma and si-ma (Cannabis), 
251 ; Ma (Safflower), 276 ; Mad 
(Mango), 764 ; Maar (Cocoanut), 
350 ; 3Iaa tcJii, (Chinese Water- 
chestnut), 466. 

Macassar Hair-oil, 281, 981. 

Mace, 791 ; . , . Beed, 777. 

Mach, 882; Machakai, 911, 
MaOHIX-US OnOBATTSSlMA, 1009, 
Machld-ka-dant (Ivory), 699 ; Ma- 
chola, 113 ; hdachranga, 139. 
Mackerel, 546-7, 549. 

Maclura axtrantiaca, 999. 

Mad, 1043 ; 31add (Mangrove), 293 ; 
Made (White Mangrove), 98 ; Ma- 
dak (Indian-hemp Drug), 8 


(Opimn Smoking-mixture), 857 ; 
Madala,^ mddalai, 909 ; Madang, 
101 ; Madan-mast, 65 ; Madapol- 
lams, 623 ; Maddr (Calotropis gigan- 
tea), 205-8, 436, 627, 899; Madar 
(Indian Madder), 926 ; Madatia, 26 ; 
Madaw, 565 ; Madaywa, 103. 
Madder, European, 927 ; . . . Indian 
(Rubia), 926 ; . . . Indian (Olden- 
landia), 821. 

Maddhika, 1044, 1112; 3Iaddi (Uo- 
rinda), 783 ; ... matti (Terminalia 
tomentosa), 1073 ; . . . chekhe, 784 ; 

. . . ruba aolu, 518 ; Madh, madhu, 
128 ; Madhujam, 125 ; Madhuka 
(Bassia), 117 ; Madhukarkatika, 326 ; 
Madhuli, 1082; Madhulika, 1043 ; 
Madhuriam (Psidium), 907 ; Mad- 
hurikd, 552 ; Madhvalu, 495-6 ; 
Madhvi, ll4 1046; Madi, 103; 
Madird (Rice Spirit), 760, 1043 ; 
Madki, 879 ; M^na, 141 ; Mador, 
205; Madow, 552; Madrasi (Silk- 
worm), 995-6, 1018 ; Madula, 294 ; 
Madya, madird, 1043 ; Mag, mdng 
(Phaseolus radiatus), 871, 882 ; Maga- 
Ueranda, 699; Magar bans, 99; 
Maghi, 178 ; Maghoa, 197 ; Magma 
(Paper Pulp), 865 ; Magrabu, 628 ; 
Maguey, 31 ; Maguni-gadde, 912 ; 
Magyi (Tamarind), 1066 ; Mdh, 
834; Mahal, 123; Maha-limbo 
(Melia Azedarach), 780 ; Mada-nibu 
(Citrus decumana), 324 ; Maha- 
nuga, 637 ; Maha Pangiri (Csun- 
bopogon Nardus), 466 ; Mahasir 
(the fish Barbus tor), 542, 647 ; 
Mahera, 705 ; Mahim, 937 ; Mahl, 
100 ; Mahlaing, 864; Mahlu, 100. 
Mahogany, Indiair (Cedrela Toona), 
290. 

Mahoka (Chebulic Myrobalah), 1073 ; 
Mahoti hinpoli, 1026; Mahoua, 117; 
Mahr, 141 ; Mahua, mahwa (Bassia), 
116-20, 188, 479, 521, 706, 760, I'll, 
812, 815, 929, 1006, 1043, 1046, 
1109; Mdhuk, 123; Mai (Chinese 
for Wheat), 1082 ; Maida, 1088; 
Mai-gyee, 1051; Maii (scum from 
Saltpetre), 974 ; Maila pani, 681; 
Mainam, 125; Mains, 732 ; Mai- 
nwai, 114 ; Maishdkshi, 400. 

Maize (Indian Com), 66, 446, 497, 
834, 868, 929, 949, 1097, 1132-9 ; 
Maizena, 1138. 

Majethi, 926 ; Mdjun, majum, maaiup, 
mqdjum (Cannabis), 249, 258, 620; 
Mak, makal (Bamboo), 100 ; Makai, 
Mdkkai, see Maize ; Mdkal 
(Oolocynth), 316; Mdkdl ('IVi- 
- chosantheS paJmata), 1081 ; Ma- 
karam, 836 ; Makartendi, 499 ; 
Makhdm-shim, 248 ; Makhan, 476 ; 

' Mdkhi, 887’; Makka and Makkd- 
aiwlam, see Maize; Makki (Indian, 
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Gamboge), 564; Maklai, 16; Makol 
{Gypsum, 716; Makor, see Mak; 
Makora, 451 ; Makra, 51C; Makur- 
kendi, 498 ; Makyauhkai, 47 ; Mai 
(Indigo), ,681. 

Malabar Grass, 457 ; Malabar Nut 
(Cocoanut), 352. 

Malabathkttm (Cinnamomum), 310-1. 

Malacca-Schambu, 526 ; Malach, 249. 

Malachba, 755, 924. 

Malai, 780 ; Malaing, 186 ; Malai- 
teni, 123 ; Mdlakd bang, 907 ; 
MalaJca jamrul, 526 ; Mala-konga, 
140. 

Maidive Nut (Goeoannt), 352. 

Male (Panicum), 842 ; Malghdn, 121 ; 
Mali (Pogostemon), 904 ; Maling, 
99 ; Mdl-kangni, mal-kungi, 292, 
1006 ; Mallali, 498 ; Mallang-bagla, 
140 ; Mallay vembu, 181 MalUagiri 
(Sandal wood Oil), 978 ; MalUgiri 
(Nepal Sassafras), 310. 

Mallotus, 143, 755-7. 

Mallow, 2 ; ... Musk, 629. 

Malu Fibre, 121 ; Maluk (Diospyros 
Lotus), 499 ; ... (Taper), 919, 

Malum cydonium (.iSEgle), 26 ; ... 
Midiaum (Citron), 318. 

Malva vekticillata, 148. 

Malvi, malwi, 739. 

Malwa Opium, 856. 

Mdmadi, 764 ; Mambas, 931 ; Mambti, 
932 ; Mamird, mdmirdn, mamirds, 
130, 405; Mdmre, 1112; Mamsi, 
792 ; Manah, 658 ; Manakkd, 1112 ; 
Man-chetti, 926 ; ManohtUr, 124 ; 
Manda dhup, 248 ; Mandakaich, 25 ; 
Mandal (Eleusine), 518 ; Mandat, 
mandar, madar (Coral Tree), 84, 
523 ; Mandali, 73 ; Mandata (Apri- 
cot), 905-6; Mandhas, 116 ; Mandia, 
1107 ; Mandi kakuri, 439. 

Mandioeca, 766. 

Mandira, 843. 

Mandrake, American, 904. 

Mandri (Mats), 776 ; ... (Sedge), 

467 ; Mandud, mandal, mandia 
(Eleusine), 018 ; Mandukaparni, 
646; Mandwa, 518, 1135; Mang 
(Buffalo), 732. 

Manganato (Manganese), 762-3. 

Mangas, 7 64 ; Manggis, 553 ; Manghati, 
706 ; Mangi, 1072 ; Mang-kudu, 
784. 

Mango (Mangifera), 66, 87, 764-6 ; 

. . . pMd (Mangifera), 766 ; ... 

Climbing (Willoughbeia), 600 ; . . . 
Pish (Polynemus indious), 540-1, 
547 ; . . . Ginger (Curcuma), ,443. 

Mangold-wurzel, 928. 

Mangosteen and Oil, 653-4. 

Mangrove (Ceriops Candolleana), 293, 
638 ; ... (Rhizophora mucronata), 
638, 913 ; ... White (Avicennia offi- 
cinalis), 98, 638. 


Mang-Astan, see Mangosteen ; Manhola, 
655 ; ManKra, 844. 

Manihot, 383, 444, 496, 657-8, 766-7. 
Manikjor, 134 ; Maniklal, 823. 

Manila Hemp, 436, 790, 924. 
Manila-kotai, Manila-nut (Arachis), 74. 
Manioc, see Manihot. 

Manir, manja, 141 ; Manjal, 445, 447 ; 
Manjal-mulldngi, 489 ; Mmijistd, 
rmnjlt, 926 ; Manka, 661 ; Mankand, 
963. 

Manna,' 100, 102, 110-1, 888, 929. 
Manual, 445 ; Manra, 910 ; Manaa 
sij, 630 ; Mansil, 92. 

Mansohia Gauei, 976. 

Manti-tayilam, 873 ; Mdnthal, 646 ; 
ManthulU, 552 ; Manu, 914 ; Manua, 
676. 

Manures, 543, 767-73. 

Manu-vuppu, 48 ; Manyenmy, 873 ; 

Manyunth, 927. 

Maotjtia Puya, 163, 924. 

Maple, Sugar, 928. 

Mapdri-bet, 201 ; Mdr (Panicum), 
844. 

Marabout or Commereolly Feathers, 
141. 

MaracMni, 766 ; Maralingam, 429. 
Maeanta akunmnacea, 444, 773-4. 
Maratia m'dghd, 489 ; Mardti-moggn, 
168 ; MaravuU, 760 ; Mara-vuppii., 
48. 

Marble, 710-1, 715, 718. 

Marblewood, 498. 

Margosa {Nim Tree), 780; Marha, 
844; Mari (Banyan), 637; ... 
(Betel-nut), 83 ; ... (Indian Sago 
Palm), 285. 

MaBISGUS BUIiBOSTJS, 465. 

Marithondi, 706 ; Marka, 704 ; Mdrk~ 
hor (Snake-eater or Water-goat), 
644, 743. 

Marking-nut Tree, 981. 

Mannalade, Bael, 27. 

Marmar, 710. 

Marmelle Oil, see Baol. 

Marmolos do Bengala, see Buel. 
Marrow, Cow’s (Oaumedi), 527 : . . . 

Vegetable, 441. 

Mdrsa, 63. 

Marsdenia, 663, 924. 

Marten. (Skins), 632. 

Martz, 896; Murd (Grey Oak), Oil ; 

. . . (Terminalia tornentosu), 1073 ; 
Marud (Eleusine eoraeana), 517-21, 
U07 ; . . . (Spirit), 757-8, 1046, 1 107 ; 
Martidar singliie, 707 ; Marul, 
marura, 976 ; Mdryjana, 1053 ; 
Mas, 565 ; Mashdl (Pino-wood 
Torch), 888; Mush-kuldi, 881; 
Mashru (Textile), 1125 ; Masi, 792 ; 

. . . fcodei, 837 ; Maaina, mosina, 
mushina (Linum), 720-1 ; Maaaur, 
masdr (Lens), 298, 708-9, 903. 

Mastic Tree, 902. 
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Mastihi, 902 ; Mastu, 470, 475,, 483. 
Mast-wood (Calophyllum), 204. 

MasMa Boats, 765 ; Mas'ur, see 
Massur ; Maswai, 16 ; Mat^ (Male 
Bamboo), 102 ; Mdtalan, * 909 ; 
Mate-Mssi, 130 ; Matela, 100 ; Math 
(Molasses), 952 ; Math, Moth (Phase- 
okis), 871, 879, 1107; Mdthd, 475; 
Mathan, 102 ; Mathas, 1024 ; Mathi, 
577 ; Matkio, 581 ; Mathosan, 759; 
Mail, 327 ; Matiaree, 974 ; Mdti- 
rndh, 505 ; Maika (Rajsliai SUk), 
1015 ; MatJcansha, 250 ; Matkom, 
116 ; Maina, 935, 937. 

Mats and Matting, 775-8. 

Mate, Calcutta and Madras (Maditr), 
467-8, . . . Cane, 202-3 ; . . . Dannd, 
775, 777 ; . . . Elephant -grass, 777 ; 

. . . Munj, 775, 929-30; . . .Sitalpati, 
775. 

Mattanga, 441 ; Matta-pal-tiga, 686 ; 
Mattar (Peas), 706, 902 ; Mattari, 
869 ; Matti, 89 ; ... Black, 1073 ; 

. . . White, 1072 ; . . .-halaie, 879 ; 
Mdtulunga, 325. 

Mau-dlu, 495-6 ; Maalan, 121 ; 
Maulsari, 821 ; Maunji, 929 ; Maura, 
521; ... Mkh, 22; Mauri, 652; 
Mavalung, 325 ; Mavina, 764 ; 
Mawa, W'dvd, (Desiccated Milk) 473- 
4; Matvar, 925; Mawardi, 73; 
Mawashi, 764 ; Mawra, 119. 

Maws, Pish, 541-3, 549. 

Maya (Adhatoda Vasica), 25 ; Mdyd 
(Gall Oak), 911. 

May Apple (Podophjdlum), 904. 

M ay il-tuttavi, 402 ; Mayin, 828 ; Ma- 
yuen, 393 ; Mazri, 776-7 ; Mazu, 
911 ; Mealumma, 162. 

Mecchino (Ginger), 1140. 

Meconium (Extract of Poppy), 845. 
Medanggori (Mezankura Silk), 1011. 
Medlar, Japan, 521. 

Medoloa, 484 ; Meetiya, 400. 

Megass (sugar refuse, puta), 952-3, 955. 
Mehndt, 706; Meho, 317; Mehtab, 
560; Mehiveh, 117; Meina, 133; 
Mekhak, 526 ; Mekhun, 248 ; Mek- 
rap, 785. 

MKLANOHKHfflA, 293, 779-80. 
Mmt.eaokika MAUGABiTiFEiiA (Pearl 
Oyster), 557. 

Melxa {Nim Tree), 780-1, 914, 1046, 
Mdica (miUca), 1032. 

MXflLTLOTTJS, 605, 1091. 

Melipona (Dammar Bees), 127. 
Melocialamu.s (Bamboos), 103-4, 116, 
Melocanna bamuosoidbs, 103-4, 776. 
Melochia, 410 

Melon, Castor-oil (Carica), 269 ; ... 
Kakri (Cucumis utilissimue), 439 ; 
. . . Musk and Pumpkin (Cueurbita), 
441 ; . . . Sweet (Cucumis), 437, 606, 
949 ; , . . Water (Citrullus), 316,; . . . 
White Gourd (Benincasa), 130, 


Mena, 125; Menasu, 896 ; Mendu- 
kolai, 200; Mengkop, 553; Min- 
thyd, mefitulu, 1081 ; Menya, 808; 
Moral, 886 ; Meralu, 511 ; Merthi, 
936; Meruya, 518; Mesakhi (Ville- 
brunea), 164; Mescal (Spirit), 35, 
1046 ; Mesha kdr, 838 ; Meshi, 004; 
Mesta, mesia pat, 629-30, 430 ; 

Meta-limbu, 225 ; Methi, 1081, 1141. 
Methyl eugenol, 457. 

Metl, 31. 

Metboxylon Sagu, 92. 

Metunga, 103 ; Meuuare, 64 ; Meva, 
937. 

Mezankuri Silk, 1011; Meze, 117. 
Mezereon, 486. 

Mezhuka, 125 ; Mhaishahola, 400 ; 
Mhdr-mardi, 285 ; Mhecm, 99 ; 
Mhova, 116; Mi, 117; Mian kalai, 
276 ; Mihe, 74. 

Michelia Champaoa, 821, 1010-1, 
Micbotcena cymosa, 904. 

Midu-ye, 222; Mighri, 845; Mihi, 
197 ; Miknu, 99 ; Mildgu, 896. 
Miliolite, 710. 

Milium, 393. 

Milk, 470-4 ; . . . Pish, 547 ;. . .-hedge, 
531. 

Millet, Bulrush or Spiked, 869-72 ; 
. . . Common, 843 ; . . . Indian, 1031 ; 
, . . Italian, 988 ; , . . Little, 845 ; 
. . . Poor Man’s, 843 ; . . , Turkish, 
1031. 

Millettia Piscida, 546, 759. 

Mimhu, 553. 

Mimosa BUDicA, 30. 

Mimulus mosohatus, 786. 

Mimusops Kauki, 627, 821. 

Min, 125 ; Mina, 869 ; Minah tanah, 
872; Minang, 846; Minbaw, 285; 
Ming ts'ai, 211 ; Mingut, 530. 
Minivets, 13k 

Minu-mulu, 881 ; Miraj, 466 ; Mircha, 
451 ; Mirchai, 686 ; MircMagand, 
451 ; Mirga, 697 ; Miri, 896 ; Mir- 
tenga, 100 ; Mirydla tige, 896 ; Mis, 
401 ; Mish, 746 ; Mishmus, 905 ; 
Misip, 722 ; Misreyd, 879 ; Misri 
(Dammar Bee), 128 ; ... (Crystal- 
line Sugar), 95k 956.; Misu-e, 333 ; 
Misur-pappu, misurpurpur, 708 ; 
Mita-ald, 687 ; Mita-zerah, 283 ; 
Mitha (Aconite Root), 23 ; 
(Common Salt), 963 ; . . . (Paspalum 
serobiculatum), 869 ; ... (Raisin), 

, 1112; ...bar, 1117; . . .-hish, 21 ; 
. . .-dudya, 22 ; . , .-kaddu, 441; 

... nimbu, 322, 326 ; . . .-tel, 981 ; 
..... tilia, 22; ... zaher, 22 ; Mithan 
- (Gayal), 733 ; Miti, 56 ; Mitsumata, 
487 ; Mitti-ha-tM, 872 ; Mi~ziphiyu, 
887. 

Mdbbie, 1030 ; Mocha, 788 ; Mochai, 
608 ; M6cha-ras, 168 ; Mochi, 396 ; 
.... Wood, 523; MoK, 732; 
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Moha, moho, 116; Mohdgodhunta, 
1082 ; Mohona, 742 ; Mohoti, 120 ; 
Mohr, 708 ; Mohra, 22 ; Mohre, 
490 ; Mohri (Aconite), 23 ; ... 
(Hill Bee), 124 ; Mohul, _ 116 ; 
Mohury, 124 ; Mokha jonna, 
1132. 

Molasses, 952. 

Mole batta, 837 ; Moleiiyya, 110 ; 
Molochia, 406 ; MolocMna, 410 ; 
Mom, 125 ; Mom-china, 979 ; 
Momiri, 405 ; Mondl (Pheasant), 
135, 141 ; Mongla, 430. 
Monkey-nut, 74. 

Monk’s-hood, 18. 

Mooga, see Muga. 

Moon of the Pnithful, 905. 

Mor (Balsam), 400 ; ... (Peafowl), 
134, 141 ; Mora, 562 ; Moraha, 490 ; 
Morasa, 114 ; Morchals, 141 ; Mor- 
has, 777 ; Morhun, 674, 680. 
Mobinda, 447, 782-4, 1053, 1121, 
Moeinga ptbeygospebma, 96, 812, 
896. 

Moringi, 162; Morhov, 490; Mor- 
miij'h, 489-90. 

Mortar, 713-6. 

Mor-tuUa, 403 ; Moru, 911. 

Moeus, 784-6, 994, 998, 1046. 
Moshabbar, 59 ; Mosina, 721. 

Mosquito Blight of Tea, 228. 

Moss, China, 695. 

Moti-veldodi, 65 ; Moth, see Math. 
Moth, Lymantriid, 269. 

Mothd, 466-6 ; Motha-holanjan, 60 ; 
Moti, 667 ; Motia, 452 ; Moti-al, 
see Morinda. 

Moti hhajati, 161 ; Motiya (Jasmin- 
urn), 821 ; ... (Rusa Grass), 462 ; 
Moumineram, 144 ; Mowda, 188 ; 
Mowha, 116; Mowra, 621; Moya, 
694 ; Moydi, 638 ; Moye hyah, 128 ; 
Moyum, 927 ; Mozhuhin, 125 ; 
Mridvikd, 1112 ; Muchi, 499. 
Mttcuna eeueiens, 400. 

Muda muga, 1007 ; Mudar-kati, 467 ; 

Mudra, 268. 

Mud-skate, 643, 647. 

Mudupuchi, 78 ; Muga (Silk), 1009- 
11 ; ... Mezankuri, 1011 ; Mugali, 
188 ; Mugalilc, 777. 

Mugil (Fish), 646-7. 

Mugrela, 811; Muhevehri, 439; 
Muhlah, MQ ; Muhori-Jea-arak, 662 ; 
Muhurl, 887 ; Mukali-pardh, 647 ; 
MuMal, 100 ; Muhki, 666 ; Mukna, 
697 ; Mukta keshi, 1027; Muktd- 
pdta, 776 ; Mukul, 400 ; Mula, 
490; Mulagu, 891; Jf uZaAa, 490 ; 
Mulampandu, 437 ; Mula ainki, 
912. 

Mulberry, Indian, 783-5 ; . . . Paper, 
186, 862-4, 868 ; ... White, 784, 
998, 1046. 

Mules, 751. 


Muli (Bamboo), 103 ; . . . (Radish), 
912 ; Mullangi, 912. 

Mullet (Pish), 546-7 ; , . . Oorsula, 546. 

Mulls,^ 623 ; Multdni matti, 330 ; 
Multuga, 189 ; MdMghudu, 784 ; 
Munagdcha jhdda, 784 ; Mundia, 
1086; Mundiri, 66; Mundia, - 
bdraga-cheUd, 168. 

Mttnbulea sxtbeeosa, 546. 

Mung (Phaseolus radiatus), 881-2, 
871, 879, 1107; Munga (Coral), 
989 ; Munga (Sugar-cane), 937 ; 
... -luppu, 110; ... arak, 784; 

Mungari, 1132; Mungil, 99; Mungo, 
937 ; Mung-phali, 74 ; Mungra, 
912 ; Muni, 523 ; Munigha, 784 ; 
Manila, 491; Munj, 11.5, 775, 

777, 866, 868, 929, 1110; Munja, 
929 ; Munji, 824, 831, 834 ; Muntin, 
533 ; Mupaung, 942. 

Mura, 257 ; Murada, 1073 ; Murali, 
831 ; Murdari, 633 ; Murdasang, 
707 ; Murdi, 278 ; Murga (Bow- 
string Hemp), 975; . . . (Indian liino 
Tree), 908 ; Murgali, 975 ; Mdrgal 
mara, 553 ; Murha, 943 ; Muri- 
chung, 896 ; Murilla, 278 ; Murina- 
huli, 553 ; Murjdn, 989 ; Murki- 
tumma, 14 ; Murkdla, 774 ; Muro, 
912 ; Murrdh, 734 ; Murral, 542. 

MtTERAYA EXOTICA, 190. 

Murta, 776 ; Murungai, 784 ; Mu~ 
rukku, 899 ; Murup, 189 ; Murva, 
975. 

Musa,' 49, 436, 786-91, 868, 924. 

Muaa (Plantain), 788 ; ... (Soy 

Bean), 664 ; Mdsali, 963. 

Muscat-garlic, 68. 

Muscardine, 1001. 

Muscovado (Sugar), 961-2, 954. 

Muscovite, 781. 

Muahina, 720 ; Mushk, 785 ; Mimhk- 
ddnd, 629 ; Muahti, 1051 ; Mush- 
tinibi, 498 ; Mdaing, 784. 

Musk, Musk Deer, 785-6, 814, 821 ; 

. . . Mallow, 629 ; . . . Melon, 441 ; 

. . . Plant, Pods, Rat, Substitutes, 
786. 

Muasuck-ndba, 786 ,* Muatd, 405 ; 
Mustah, 56^ 

Mustsjd, 176, 726. 771, 812, 816- 8; 

. . . Black, 176 ; . , . Cabbage-lea ved, 
182 ; . . . Essential Oil. 183 ; ... 
Indian, 180-2; ... Saropta, 181; 

. . . White, 176; .. . Oil, 183-6, 812, 
815-6; , , . Oil-cake, 183-4, 726, 771. 

Mustbla, 632, 

Muatuka, 405; Musumhra, ,59; Mu- 
sura-teniga, 128 ; Mutar, matta, 
706, 902 ; Mutcheh, 608 ; MutcJiH, * 
913 ; Mutha, 465-6 ; Muthel, avel 
(Cocoanut Oil) ; . , . Oil, 357, 361. 

Mtithera, 604 ; Muthu, 557 ; Mutki, 
449 ; Mutti, 557. 

Mutton and Beef, 754. 
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M^Xz, 787. 

MyauJe, 496. 

MyGOBEBMA ACETI, 1108. 

Myeleh, 74 ; Myei-thon-niyaiin(^, 466 ; 

Myinwa, 102 ; Myl, 141. 

Myna, Common, also Nepal or Talking, 


Myrobalan, 498, 638, 756, 1072; 

Arjcm, 1072 ; . . . Belleric, 638, 1072- 
3 ; ... Chebulic or Black, 638, 

, 1073-6 ; . . . Emblic, 638, 886-7.^ 
Myrrh, 400. 

N 

Na (Bharal Sheep), 746 ; Nabatul- 
gunnab, 249 ; Nachinwa, 103 ; 
NacMus, 295 ; Nachiida, nachunt, 
295 ; Ndchui, 518 ; Nadam (Cotton), 
580, 603; Nadika, 406, 408; Na- 
duda7M, 737 ; Ndga-dali, 822 ; 
Ndgaranga, 320 ; Nagai'i, 204 ; 
Nagar-motha, nagarmoth, 465-6 ; 
Naga-iumma, 14 ; Ndgavalli, 891 ; 
Ndgdoun, ndgdoni (Wormwood), 
93 ; Nagli, 518 ; Nagore, nagar, 
739 ; Ndg-phand, 822 ; Nag-put, 
120 ; Ndgre, 99 ; Ndgurvel, 891. 
Naha, 831 ; Naicha (Hookah Tube), 
99; ... (Mulberry Disease), 1000; 
Nail', 647 ; Nai-shakar, 930, 932 ; 
Naiwilli, 120 ; Najuphul, 911 ; Nak, 
910 ; Nalcanda, 833 ; Nakhai, 273 ; 
Nahhtar, 291 ; Nakhter, 905 ; Na- 
khdd, 295 ; Nakka vulli-gadda, 1049 ; 
Ndkshan, 1107 ; Ndl (Pseudostach- 
yum), 104 ; Nala, nal (Phragrnites), 
777 ; Nalada (Nardostachys), 792 ; 
Ndl Mm, 99, 100 ; Nali, 197 ; 
Ndlichi baji, 686 ; Ndlita, 406, 408 ; 
Nalla-jilakra, 811; . . .-purugudu, 

887 ; . . .-sandra, 9 ; . . .-ummetta, 

488 ; Nallenny, 981 ; Nalun, 329 ; 
Nal valanga, 484 ; Namak (Salt), 61, 
963-71; Namam, 330; Namdaa, 
1125; Naine, 496; Namlang, 99; 
Nana, 701 ; Nanas, na-ndt, 66 ; 
Nanbia, 1086 ; Nandruk, 1005 ; 
Ndngli, 518 ; Nani, 475 ; Nan- 
longyaing, 14 ; Nannari, 628. 
Naknobhoi’S Ritchieana, 776-7. 
Nanoi, 823 ; Nantayok, 61 ; Nao, 746 ; 

Naoni, 988. 

Nax)htha, 873. 

N.Aims, N.apo-brassica, 176. 

Nar, 777. 

Narainganfi, 418 ; Ndrandj, 320 ; 
Ndrangi, ndratijo, 320 ; Nara-sdra, 
48 ; Nara sij, 530 ; Narohd, 406 ; 
^ Nard, 450. 

Nakdostachys, 463, 792-3. 

Nardus indicus, 462. 

Ndrel, 360 ; Narghili, 362 ; Ndrgil, 
360; Nari (Blue Heron), 139 ; 
Ndri (Ipomoea aquatica), 686; 


Narioh, 408 ; Ndrikel {ndri-hela) 
350 ; Ndrikela-kM^ida, 361 ; Naringt, 
320 ; Ndriyal, 350 ; Narockpa, 248 ; 
Narri, 99. 

Narthexasafoetida (Ferula Narthex),536. 
Narvaa, 1031 ; Nas, 640 ; Nasari, 128 ; 
Naska, 249, 259 ; Ndshpdti (Pear), 
910 ; Nashtar, 889 ; Nasri-jen, 128 ; 
Nasiik, 1143; Nata, 190; Natar, 
201 ; Nati, 837 ; ... -schambu, 526 ; 
Ndt-kd-dammul-akhvam, 908 ; Ndt- 
kd-deoddr, 525 ; Natsaba, 823-4 ; 
Naitu-manjat-chinak-kishangu (Rhu- 
barb), 912 ; Nat-vadom, 1073 ; 
Naudhd, 665 ; Nauka-thau-hau, 843 ; 
Nau-nau, ; Nausaddr, 48 ; Naval, 
526 ; Navanita, 470. 

Navet, Sweet, 176. 

Nayeti, 531. 

Nectarine, 906. 

Nectbia, 229, 900. 

Neddi, 1066 ; Neela-hgmet-kM, 559 ; 
Neem, nim, see Margosa ; N share, 
542 ; Nela-bevinagida, 69 ; Nelabevu, 
1053 ; Nela-usirika, 887 ; Nela- 
vemu, 69 ; Neli, 1140; Nelkar, iSb. 
Nelken (Clove), 526. 

N ella-nucha-konga, 140 ; Nella-sMma, 
845 ; Nelle, 886 ; NeM, 824. 
NELXJMBroM SPEOfOSUM, 402. 

Neosia, neoza (Edible Pine), 888, 

Nepdl (Croton), 437. 

Nepheline-syenite, 428. 

Nephrite (Jade), 660. 

Nepti, 264; Nerale, 526; Nerefe-i, 247 ; 

Nerinda, 915. 

Nebium odoeum, 49, 663. 

Neroli, 327. 

Nervdlam, 437 ; Nervati, 746. 

Nests, Edible Swallows’, 138". 

Nettle, Fever or Devil, 162 ; ... Nil- 
giri, 151, 161. 

Nevli, 531; Newala, 1112; Newr, 
888; Newty (Indigo), 665 ; Neyi, 
478 ; Ngachauk, 544 ; Ngap, 124 ; 
Ngapee, ngapi (Dried. Fish), 544, 
647, 550; Nga-phyin-tMleb, 5iT ; 
Nga-pri, 542; Ngathalauk, 544; 
Nga-zheng, 546; Niala nimili, 140; 
Niame, 496; Niar, 14:6 ; Niato 
balam baringin, 628 ; Niato balam 
tembaga, 621 ; Nibu (nebu), 826. 
Nicker-tree, 190. 

Nicobar Nut, 352. 

NiGBiJCiA sATivA, 283, 442, 811, 820, 
1110. 

Niger, 479, 506, 625, 741, 812, 815, 820. 
Niggi, 486 ; Nihsuki, 1682 \ Nijni, 
782; Nil (Indigo), 664 ; ... 

(Pheasant), 141 ; Nila, 603 ; Nilasn, 
559 ; Nilamam, 663 ; Nila-thuthia, 
403 ; Nila v4m, 1053 ; Nila-veppa 
(An^ographis paniculata), 69 ; 
. . ,-veppa (Swertia Chirata), 1053 ; 
Nildvirai, 288 ; Nilgai, 644 ; Nllgao, 
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663; Nilgiir, 141; Nili-cha {lili- 
eha), 459 ; Nil-hahni, 6^6 ; NilJcant, 
132, 140. 

Nill or iV/Z (Indigo), 665; Nilopala, 
nilufar (Blue Water-lily), 663 ; Nilva, 
741, 1039; Mm (Margosa), 780, 1046 ; 
Nimak (Salt), 963, 

Nimar Oil (Rusa Oil), 451. 

Nimari, 578; Nimbar, 15 ; Nimbu, 
325-6 ; Nimbuka, 326 ; Nimili, 141 ; 
Nimma-gaddi, 459 ; Nina, 783 ; Nin- 
gdlo, 99. 

Nipa B-auTicANS, 170, 776. 

Nirbiai (Aconite), 19-20 ; ... (Del- 
phinium denudatxim), 491 ; Nir- 
gdl, 99 ; Nirmal, 1051 ; Nirujani, 
429 ; Niruri, 887 ; Nirvdla, 429 ; 
Nirvari, 824 ; Nirvisha, 20 ; Nisoth, 
822 ; Nisottar, 822 ; Nistri, nistari 
(Silk), 996, 998, 1018. 

Nitre, 972-5. 

Nitta-tumma, 498 ; Niu, 350 ; Nival, 
531; Nivarung, 530; Niwal, 430; 
Nohds, 401. 

Noi’AL (Opuntia), 348-9, 822. 

Notes or Newty (Indigo), 665 ; Nowl, 
141. 

Nucoline, 359. 

Nugge, 896 ; NuJchuddal, 295 ; Nulluti, 
498 ; Nun, 963 ; N-dna, 783-4 ; 
Nuni, 785 ; NUni-gatch, 192 ; Nuno, 
249; Nupsor, 311; Nur, 350; 
NurdM, 578 ; Nuren-Kelengu, 494 ; 
Nurkah, 710; Nurma, nurinah 
(Cotton), 576, 596 ; Nuakki, 535 ; 
Nuskul, 188. 

Nut, Achem, 352 ; . . . Betel, 83 ; . . . 
Brahmin, Canara, 352 ; ... Candle, 
47 ; , . . Cashew, 66, 1046 ; . . . Ceylon, 
Coromandel, 352 ; ... Indian, 351 ; 
... Malabar, Maidive, 352 ; ... 
Manila, 74 ; ... Marking-, 981 ; ... 
Monkey-, 74; ... Nicobar, 352 ; . , . 
Pea-, 74; ... Physic, 699; . . . 
Pistachio, 902; . . . Singhdra, 1080; 
. . . Soap, 14, 979; . . . Rush, 465. 
Nuthatches, 132. 

Nutia, 408. 

Nutmeg, 79. 

Nuvvulu, 981. 

Nux-vomica, 758, 1051. 
Nwa-myet-yin, 466. 

N'wedo, 651; Nyaeh, 987 ; Nyah-gyi, 
783; Nyan, nyand, 746 ; Nyapaw, 
995-6 ; Nyaungbaudi, 538 ; Nyaung- 
gyin, 538 ; Nyming kyet paung, Ci5l. 
Nyctanthes, 430. 

O 

Oak, Ceylon, 980 ; . . . Silver, 383 ; . . . 

True (Quereus), 741, 911. 

Oats, Oatmeal, 96. 

Obat, 935. 

OCHLANMIA TKAVANCOBIOA, 103-4, 
Odiro, okra, 631. 


OCIMUM BASILICUM, 905. 

OdINA WODIEB, 111. 

Odjas, ^51% i Odla, 1061; Odro, 742 ; 
Oepata, 98 ; Ogal, 532 ; OJiez (Cinna- 
momum), 313. 

OiDiuM Ttjckebi, 1115, 1117. 

Oils, 811-21. 

Oil of Almonds, 905 ; ... American 
Chester, 879 ; . . . Aniseed, 887 ; . . . 
Ben, 784, 812 ; ... Camphor, 247 ; 
.<v . Cardole (Cashew), 66 ; . . . Castor, 
920-3; . . .Ghaulmugm, 204, 1067- 
8; ... Chine.se Wood-, 46, 503; . . . 
Citroneila, 455-7 ; . . . Clove, 529 ; . . . 
Cochin, see Cocoanut; ... Cocoanut 
(Copra), 357-61 ; . . . Cod-liver, 301, 
542, 544 ; . , . Cotton-seed, 613-4 ; . . . 
Croton, 699 ; ... Dik, see Cardole ; 

. . . DoW, see Mahua ; , . . Dombaand 
Pinnay, 204 ; . . . Fish, see Cod-liver ; 

. . . Gargan, 499, 501-2 ; . . . Ginger- 
grass, 451, 461 ; ... Groimd-nut, 
81-3, 986 ; ... Hemp-seed, 257 ; . . . 
Kekune, 47 ; ... Kerosene and Petro- 
leum, 872-9; .. . Lamp, 916, 986; 

. . . Lemon, 327 ; ... Leinoii.-grass, 
457 ; . . . Linseed, 721, 726, 729-31 ; 
... Macassar Hair-, 281, 981; ... 
Mahua Oil and Butter, 120; ... 
Mangosteen, 553 ; . . . Marmeile, 27 ; 
... Mustard, 183-6, 812, 815-6; 

. . . Muthel arid Avel, see Cocoanut ; 
... Niger, 025 ; ... Nimar, see 

Rusa; ... Olive, 82, 115, 190, 813; 

. . . Pinnay, see Domba ; ... Plum, 
906 ; . . . Polli (wild Satflov'er), 282 ; 

. . . Poppy, 856, 860-1 ; . . . Rape, see 
Mustard ; . . . Rock Oil, 873 ; . . . Rusa, 
451-5; ... Safflower, 281-3 . 

Sandal- wood, 977-9 ; . . . ISarson, see 
Mustard ; . . . Sesame, 986-7 ; . . » 
Timg, see Chinese Wood-oil : ... 

l\irkey-red, 922 ; . . . Votiver, 1106; 
... Wood-, Malabar*, 499. 

Oil-cake, 818, 922 ; . . . Cloth, 813-4 ; 

...Seeds, 811. 

Oinos krithinos, 521. 

Oka, 83 ; Okra, 577 ; 01, (i5 ; Ola, 429, 
861 ; Olak-iambol, 1 ; OlcM, 906, 
Olea, 115, 190, 813. 

Olen-kitaita, 69. 

Oleum Nigrum, 292. 

Olibanum Tree, Indian, 174. 

Oli-cha, 459. 

Olive, Indian, 813. 

Omah, 1051; Omdini, 285 •, Onto, 142 ? 
Omu, omum-wator, 28.5 ; Oadcm, 
544 ; Ongr, 350. 

Onion, 58, 945, 1048, 1141. 

Onyx, 562. , V* 

Oowras (Amraoti), 581, 585. 

Opal, 562. 

Opekoueina Tttbpbthum, 687, 822. :.': " 
Opion (Opium), 84.5-6. 

Opio tebaico (thebaicum), 846-7. 
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Opium, 258, 845-61; ... Abkari, 

857 ; ... Antidote, 28 ; ... 

Bengal, 851—3, 856; . . . Excise, 

Malwa, 854, 856 ; ... Provision, 

852. 

Opos, see Opion. 

Opuntia, 347, 868. 

Ora, 102. 

Orange, 87, 320, 1110 ; . . . x4merican 
Osage, 999. 

Orangenhaum, oranger, 320 ; Orchil, 
448. 

Okchis, 962-3. 

Over, 915. 

Orioles, 132, 142. 

Ormul, 538. 

Obobanche, 803. 

Orobos, 295. 

Oroha, 196. 

Orpiment, see Arsenic, 92. 

Ortolan, 134-5. 

Oeyza (Rice), 116, 293, 776, 823-42, 
1046, 1082. 

Osage Orange, 999. 

Oshadhi, 252. 

Ostrich, 35, 139. 

0th (Cotton), 572; Oud-hati, 466; 
Ouk thapha-ya, 659 ; Ouplate, 980. 

Overlook, 248. 

Ovis, 644, 746. 

Ovisu, 96 ; Owa, 286 ; Own, 586. 

Oxen, 644, 732-3. 

Oxidase, 806. 

Oxide, 92, 762. 

OXYTENENTHEEA, 103-4. 

Oysters, 541. 

P 

PMn (Rhus), 914; Pabba, 294; 
Pachak, 980 ; Pachdpdt, pacholi, 
pachpanadi (Pogostemon), 904 ; 
Pachim, 743 ; Pachunda, 264 ; Pack- 
wai (Beer), 767, 760, 826, 840, 1043, 
1046. 

Pachybissus (Beetles), 4. 

Paclire, Pulque Wine (Agave), 31. 

Padagoji, 60 ; Padam-chal, 912 ; Padar, 
930 ; Padda-jallagadi, 1031 ; Pad- 
dam, 907 ; Paddi, 762. 

Paddy Bird, 139. 

Padhac, 411 ; Padma-kaata, padouk, 
907-8; Padval, 1081; Padzahr, 
pazahr, 131 ; Pagadan, 989 ; Pago- 
shwe-hmat, 824 ; Pagri, 618 ; Pagun, 
108 ; Pagu-tulla, 103 ; Pdhari-in- 
drayan, 439 ; Pahari ninibu, 326 ; 
...-rai, 182; Pai, 903; Paia, 

103 ; Paida patti, 589 ; Paiman, 
526; Painipiahin, 1105; Pai- 
pdzoon, 449 ; Paira (Buchanania 
latifolia), 188 ; ... (Cotton), 580 ; 

Paka, 980 ; Pakar, 638 ; Pakodi, 86$ ; 
Pdkri, 538; Pakadlu, 104; Pakm 
Kdrpura, 244 ; Pala (Cardamom), 


511; ... (Conessi Bark), 640; ..• 
(Dita Bark), 60; ...(Pigeon Pea), 
197; . . . (Wrightia tinetoria), 663, 
1131 ; . .. ,-garuda, 60 ; . . .-illupei, 
627. 

PAiiiBOKNis (Paroquet), 133, 141. 
Palak, 928 ; Palan, 121 ; Paldndu, 
68 ; Palang, 928. 

Palaqtjitjm (Rubber), 627. 

Paida (Butea), . . .-ki-gond (Gmn), 
189 ; . . .-pdprd, 190 ; Palepunzen, 
1044 ; Pdlitd-mandar, 523 ; Pal 
hurwan, 1132; Palledar, 1127. 
Palm Canes, see Calamus ; . . . Cocoa- 
nut, see Coeoanut; . . . Date, see 
Phoenix; . . . Palmyra, see Palmyra ; 

. . . Sago, see Arenga and Caryota ; 
. . . Talipot, see Palmjn^a ; 

Palma Christi, 915-23, 1012. 
Palmajuncus, see Plectocomia. 
Palmarosa, 360, 451. ■ 

Palmatiaine, 19. 

Palmin,, 369. 

Palmyra Palm (Borassus), 167-71, 
428, 760, 928, 1046, 1109. 

Palosa, 15 ; Pdlu, 910, Paludar, 291 ; 
P did pitta, 132, 140; Palwa kanda, 
929; Palyok, 1053; Pa-ma, 144; 
Parrthan, 1084 ; Pambaah, 912 ; 
Pam-budinga, 440 ; Pamidi patti, 
689 ; Pampe, 792 ; Pan . (China 
Grass), 144 ; Pan (Piper Betle) 83- 
4, 891, 988 ; Pan, pan aupari 

(preparation of Betle leaf, nut, lime 
and spices), 10, 83, 104, 286, 712 ; 
Pana (Buffalo), 732 ; Pand (Palmyra 
Palm), panai-maram, 169; Panasa, 
94; Panch, 1044; Panchavalkala, 
638 I Panchi, ^1', Panch-patr, 4:02. 
PaNCBATIUM TBIELOBtTM:, 1049. 

Pdnd, 945 ; Pdnddna, 1063. 
Pandantts, 31, 66, 188, 776, 821, 1133. 
Pandi handi, 752 ; Pandol, 1081; 
Pdndruk, 1051; Pan dubbi, 141; 
Panel, 904 ; Panevdr, panwar, 288 ; 
Panga (Black Myrobalan), 1073 ; 
. . . (Hemp narcotic), 268 ; . . . (Salt), 
963 1 Pdngara, 1116-7; Pangiri 
Maana Grass, 466; Pdngrd, 523, 
894 ; Pani, 94 ; Pania, 521 ; Pani- 
chika, 498. 

Panicum, 79, 606, 603, 869, 988. 
Pani-kuhila, 28; Paninir, 925 •, Pani- 
phal, 1080; Panir, 1120; Panj, 
1044 ; Panjoli, 887; Panlat, 5l\ •, 
Pan-muhori, 552 -, Panni (Rusa 
Oil), 461; ... (Vetiver), 1106; 

Panooa, 666 ; PansaSi, 937 ; Pan- 
sdhi kdld gannd, 936 ; Pdnsuja, 963 ; 
Pantaga, 204. 

Panther, 632. 

Panwa, 638 ; Poo, paoshi-ding-ijing, 
100 ; Pdpad, 881 ; Papadi (Horse 
Gram), 604; ... or papri (Salt), 65; 
Papanaa, 324. 
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Papavek, 812. 

Papaw, pajjaya, papeya, 269. 

Paper, Nopal, 45, 486. ^ 

Paphok, 104; Papia, 269; Pdpra, 
904; Papri, 190; Paps, 769. 
Papyrus, 861. 

ParabaiJc, 186, 864. 

PARADOXTrUlTS, 354. 

Paraffin, 813-4, 876. 

Paeameria (Rubber), 658. 
Parangi-siiam-hirani, 174, 

Para Rubber, 665-7. 

Paras (Bird Cherry), 906 ; Paras 
(Butea Gum), 189, 1053. 

Pabasa eepida (a moth), 387. 
Parbat-zerah, 283 ; PardesM, 449 ; 
Parijdta, 523 ; Paringa, 523 ; Par- 
miok, 99 ; Paroa tue, 538. 
Paroquets, 133, 141. 

Parotas, 116. 

Pabbotia Jacqxtemontiana, 115. 
Partal, 888. 

Partridges, 132, 134-5 ; ... Grey, 

Himalayan, 133. 

Paru, 58; Parungd, 911; Parvar, 
parwar, 1081; Paaai, 182; Pasang, 
743 ; Pasewa, 854-6 ; Pashing, 

101. 

Pashm, pam (Wool), 273, 741, 743-5, 
747, 1121. 

Paahmina, 1123, 1125-7. 

Paspabtim; sCBOBiounATUM, 845, 871. 
Paatuwanne, 624 ; Pasupu, 445, 447 ; 
Pat (Goat’s hair), 745; ... (Jute 
Fibre), 406, 409 ; . . . (Silk), pat 
(Silkworm), 994, 997 ; Pata 

(Hornbeam-leaved Sida), 991 ; ... 
(Megass), 952 ; Patd (Saccharum 
arundinaceum), 929. 

Patagonian, Bean, 248. 

Patakri, 61 ; Pdtdli, 171 ; Patanga, 
195 ; Paiangkha, 140 ; Pdta-sij, 
530 ; Patchay-pyre, 881. 

Patchouli, 821, 904-5. 

Pateca, 317; Pate de jujube, 1144; 
Pater, 777 ; Patha, 776 ; Pathiri, 
791; Pat-hiu, 99; Pathor, 774; 
Patihonda, 311 ; Pati-nennbu, 326 ; 
Pating, 905; Patia, 19; Paina- 
khari, 57 ; Patolam, 1081 ; Patokha 
hagla, 140 ; Pat-phanaa, 94 ; Pdtaan 
(SnuTi hemp), 430; . . . (Deccan 
Hemp), 251, 630 ; Paita (Jute Fibre), 
405; ... (Silk), 994; ... (Hemp), 
252 ; Pattdnga, patang, 194 ; Pattanic, 
903 ; Patti, 258 ; Pattra, 884 ; Paifti, 
744, 1125; ... (Silk), 994; Patu, 
102; Patwa, C)29 ; Pauchoti, 627; 
Pauk, 189 ; Pauyida (Svigar-eanes), 
936-7, 944-5 ; Pdus, pduaa, 767 ; 
Paul, 409 ; I^auti, 508 ; Pdvd, 980 ; 
Pdimlam., 989 ; Parana, 887 ; Pavi- 
traca, 430. 

Pavo cristatus, 134, 141. 

Pavoktxa odoeata, 1106; 


Pdvta, 508 ; Pawn, 83 ; Pmjani, 1105 ; 

Payen, 64. 

Payena, 628. 

Payong, 101 ; Pazhani, 787. 

Pea, Angola, 196; ... Chick, 295 ; , . . 
Congo, 196; ... Cow, 1107; ... 
Garden, Grey or Field, 706, 902-3, 
nil; ...No-eye, Pigcfon, 190. 
Peafowl, 134, 141-2. 

Pea-nut, 74. 

Pea Straw, 477. 

Peaoih, 906. 

Pear, Common, 910; ... Prickly, 348, 
822. 

Pearl, 122,547,557; ... Ash, Indian, 
48-9, 771; ... Cocoanut, 362; . . . 
Mother of, 557-8, 989 ; . . . Oyster, 
557. 

Pe-hazon, 508 ; Pehin, pelin, 428. 
Pebrine, 1001. 

Pe-bya, 508. 

Pech, 486 ; Pecha, 101 ; Pecha-da, 
498 ; Pechepierre, 543. 
pEDALItTM MtJEEX, 473. 

Peddagi, 908 ; Pedda-jila-kurra, 552 ; 
. . ,^ai, 438 ; . . .-pera, 123 ; . , . solu, 
518 ; . . . sdpara, 484 ; . . . teku, 1068 ; 

-tella-konga, 140 ; Pedegyj., pedei, 

908 ; Peepul, 538 ; Pee tchi, 465 ; 
Pegu, 733 ; Fegya, 1137 ; Pe-gyi 
(Dolichos Lablab), 608 ; Pegyi (Lima 
Bean), 880 ; Peh-naing-ni, 248 ; 
Peholi, 904; Peh-yen-khyung, 196; 
Peik-hhyen, 891 ; Peka, 100 ; Pekh, 
124; Pela, 907. 

Pellictoabia koleboga, 386. 

Peluk, 749 ; Pe-lun, 508 ; Pemdi-her, 
1143; Pemu, 201; Pe-ndn-ta~rzi, 
1081 ; Pen-bwa, 773 ; Pen^ek, penha, 
249 ; Pd-ngapi, 604. 

Penicillaria spicata. See Penniaetum 
typhoideum. 

Penneru-gadda, 1120. 

PeNNISETXJM TYEHOinUM, 49, 78, 281, 
506, 698, 601, 603, 843, 869-72. 
Penny- wort, Asiatic, 646. 

Pentapbtes phoenicba, 30. 

Pentaploa, 1044 ; Penti-vedru, 99 ; 
Peori, 766; . . .-wilayti, 707 ; Pepa, 
201 ; . . . beti, 202 ; Pepere, 638. 
Pepper (Black and White), 623, 890; 
. . . Bird, 267 ; . . , Chalechut, Guinea, 
Pod, Red, 264; . . . Long, 891. 
Perai-fenai-egalu, 123 ; Pcrala, 907 ; 
Peralu, 637 ; Peramhu, 201 ; Pcra- 
rattai, 60, 

Perch, Grey, 546. 

Perfumery, 811, 820-1. 

Peria-them, 123 ; Perick-cJmnkay, 882 ; 
Perinkara, 511 ; Perin-njara, 526 ; 
Perita, 882; Periya, IKh 
Peroxidase, 806, 

Peroxide, 702. 

Perpulut, 905. 

Persimmon, 498. 
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F&run gaymn, 534. 

Peruvian Bark, see Cinchona, 302, 
Fessara, 882; Feau, 720; Fetha 
(Pumpkin), 441; PeiSM ,( White 
Gourd Melon), 130 ; Petum, petun, 
794; Pewandi, 114:^. 

Pewter, 402. 

Peya, 742 ; Peyara, 907 ; Pfis, 776 ; 
Phag, 1031; Phagwari, 5^1 ; Phain, 
974 ; Phala, 94 ; Phalapura, 325 ; 
Phalel, IIQ; Phalsa, 624; Phan, 
115 ; Pha-pat, 161 ; Phaphor, 1549 ; 
Phaphra, 532 ; Pharat-singhali, 911 ; 
Pharaa, 624. 

Phasboltjs, 225, 295, 767, 770, 870-1, 
879-82, 1107. 

Phatah, 561 ; Phatiha, 760, 1043 ; 
Phatihia, 22 ; Phaikiri- 61 ; Phayoni, 
125. 

Pheasants, 132, 134-5, 141. 

Phekori~het, 201 ; Phmila, 979 ; 
Pheni-mama, 822 ; Pheong, 99 ; 
Pheytahyee, 162 ; Phihai, 843-4 ; 
PMndi, 776 ; PMpri, 742 ; Phithari, 
61, 1110 ; Phitni-bir, 1144; Phodni, 
400. 

Phcenix, 115, 170, 188, 353, 468, 

760, 777, 868, 882-5, 924, 929, 1046. 
PhojhhuTi, 937 ; Phootee, 595. 
Phosphates, 772. 

Pheagmites, 116, 777. 

Phai, 402 ; Phula, phuldi, 15 ; Phu- 
lango, 255 ; Phdl bhang, 250 ; 
PhuU, 56; Phul-kdbi, 182; Phulaatti, 
1121 ; Phul-sola, 29 ; Phul-sunn, 
430 ; Phulwa, phulwdrd, 116 ; Phun- 
gali, 531 ; Phuapaf, 131 ; Phut, 
438 ; Phutkia, fatkia, 23 ; Phyeum, 
99. 

Phyllajstthus, 887, 1047, 1109. 
Phyei-ostachys bambusoides, 105. 
Phyeloxeea, 1115. 

Physetee magrooephaexis, 64. 

Physic Nut, 699. 

PiiYTOi’HTHOKA (Plant Disease), 87. 
Phyto'ptus gossypi (a mite), 610. 
Pml, 188 ; Piaadl (Indiaxx Kino), 908 ; 

PidsdZ (Terminalia tomontosa), 1073. 
Piassaba, piaasava, 170, 286. 

Piasi, 1089 ; Pickle, 100 ; Picietl, 
pycietl, 794-5. 

IhoROBHizA Kurroa, 405, 640. 

Picu, 570; Pienka, 249; Pien-tou, 508. 
Pigeons, 134-5. 

Pigs, Pig-skin, 702, 752. 

Pikunkai, 765 ; Pila-berUd, 991 ; 
Pilkhan, 538 ; PilMnji, 887. 
PjMriNELLA, 283, 820, 887-8. 

Pina, pigna, 69 ; Pindri, 1050 ; Pinaa, 
66 ; Pincho, 160 ; Find, Pinda- 
kharjdra, 882, 885 ; Pindalu, 494, 
496. 

Pindar, 74. 

Pi’nddweli, 133 ; Find chi'i'di, 882 ; 
Pindi, 791. 


Pine (Pinus), 888-90 ; . . . Amboyna or 
White, 30 ; ... Koomlah, Sylhet, 
67 ; . . .3crew, 188, 776. 

Pineapple, 31, 66, 929, 1046, 1109. 
Piney maram, 1105 ; Pinigala-konga, 
140; Pinjra, 291; Pinna, 117; 
Pinnay, Pinnay Oil, 204. 

Pintail, 134. 

Fiorina, 195 ; Pipal (Fig), 538, 1000 ; 

Pipal (Long Pepper), 891. 

Pipe-clay, 330. 

Piper Bbtle, 83-4, 891-6, 988. 

Pipits, 132. 

Pippal-yang, 979 ; Pipiilmul, 891 ; 
Pir-e-dang, 140 ; Piri, 484 ; Firing, 
1081 ; PirJcai buta, 486 ; Piachta, 
720; Piahanam, 836 ; Pishor, 115; 
Piaka, 496 ; Piaai, 1086 ; Piaai- 
bahul, 14 ; Pista, 902. 

Pistaehe de terre, 74. 

Pistachio Nut (Pistacia), 901-2, 
914. 

PisuM, 298, 902-3. 

Pita, 31, 35. 

Pitachandana, 976 ; Pita-karoaana, 
405 ; Pita-kanda, 489 ; Pital, 401 ; 
Pitbala, 991 ; P itchapulliim, 317 ; 
Pitchinow, 742. 

PiTHECOLOBIlJM SaMAST, 383. 

Pitta, 1121 ; Pitz, 777 ; Piun, 23 ; 
Piuaa, 1086 ; Piydr, 1 88 ; Piya-ye, 
128 ; Piyaz, 58. 

Plague, 88. 

PlahaJm, 538. 

Plantain, 87, 479, 787, 1111. 

Plaster of Paris, 716-8. 

Pleotocoihxa himalayana, 202, 
PlBCYRANTHXTS BEOOStJS, 124. 
Pleuro-pneumonia, 742. 

Plotus melanogaster, 141. 

Plovers, 134, 138. 

Plum, 906 ; . . . Black, , Taman, 526 ; 

. . . Oil, 906. 

Plumbago, 624. 

Plumbago zbylanica, 49. 

Pochard, 134. 

Podah, 103. 

Podophyllin, 904. 

Pooostemon:, 821, 904-5. 

Pogalo, 104 ; Poi, 163. 

Pois ciche, 296; ... d’Angole, 196; 
. . . pechu, 296. 

Poisons, Cattle, 1, 633, 743 ; . . , Fish, 
46, 499, 646. 

Poka-vaka, 83 ; Poko nilam, 904 ; Pol, 
360 ; Polie, 128. 

Polenta, 1138. 

PoU, poUyan, 276 ; Polli Oil, 282 ; 

Po-h-mi, 94; Pola, 738. 

Polygonum tinctorium, 664, 1089. 
Poma, 232, 290. 

Pomegranate, 87, 909. 

Pomelo, 324, 

Pomfret, 641, 546-7. 

Pomum Adami Commune, 324. 
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Ponapuli, 552 ; Ponassa aolu, 518 ; 

Pond disom, 564. 

PONGAMIA GLABEA, 49, 948.' ' 

Ponies, Himalayan, 751. 

PoniJca, 929 ; Ponnyet, 204 ; Pon-ye, 
1108 ; Poona, 942; Poonac, punuc, 
funak, 358, 360, 379, 818. 

Poon Spar, 204. 

Poori, 942 ; Popai, 269 ; Popat, 508 ; 
Popatia, 1087. 

Poppy, 479, 771, 812, 816, 845-61. 
POI^ULIJS ALBA, 862. 

Porcupine Quills, . . . Wood, 142, 350, 
362. 

Pork, 752. 

Poroh, 538. 

Porter, see Malt Liquors. 

Posa, 785 ; Poahwa, 1051 ; Post, pust, 
postaka-tol, 845-6; Post-khai, 980; 
Potari, 2. 

Potash, Caustic, . . . Carbonate, 48, 771. 
Potassium Carbonate, 48 ; . . . Nitrate, 
50, 972-5. 

Potato, 479, 497, 1026-31 ; . . . Ota- 
heite, 493 ; . . . Sweet, 687-8. 

Potdl, 1081. 

Potstone, 1049. 

Pottery, 327-32. 

Potti-luppu, 972. 

Poudrette, 769. 

Poultry, 136-8. 

Poye, 128 ; Poyndi, 1143 ; Prab, 538 ; 
Prabba, 201 ; Pral, 845 ; Pratima 
halier, 1050. 

Prawns, 540. 

Prin, 160. 

Prince’s Feather, 63. 

Printers (a kind of grey cloth), 623. 
Priahtha-bhanga, 252 ; Prita, 888 ; 

Prong, prong nok, 99, 

Propolisine, 127. 

Prounanga, 979. 

Pbxtntjs, 95, 905-7, 1106. 

Prussic Acid, 766, 880, 1040-1. 
Pseudaeonitine, 20-3. 
P.SEUnOSrACHYUM POLYMOKPIIUM, 104, 
115, 777. 

Psher, 115. 

PsiDiuM Gxjyava, 190, 887, 907. 
Psilomelane, 762. 

Ptbeocabpits MAKSTJProM, 189, 38.3, 
908-9. 

P. SANTALINU.S, 25, 909, 976. 
P?Bi-hemp, 163. 

PuociNXA (on Wheat), 1091. 
Pucka-payarH, 882 ; Pucka, 886 ; Puga, 
83 ; Pugriany, 102 ; Pukha-het, 
201 ; Pula, 108 ; Pulachi, 980 ; 
Pulcha, 440 ; Puli, 1006 ; Puliohr 
cJiakkdy, 97; Pulla nilla, 1108; 
Pulla-tenai-egalu, 124 ; Pulque (Wine 
from Agave), 31, 35. 

Pulu, 630 ; ... pinam myouh, 766 ; 

Puluau-kdvd-lu, 79. 

Pumel-nose, pumplemua, 324. 


Pumpkin, . . . Melon-, 441, 

(Elephant Grass), 777; Pim 
(Sterculiafcetida), 1050 ; Puna, SOI- ; 
Punac, see Poonac. ; Punng, 755 ; 
Punaji, 837 ; Punarn, 1 16 ; Punang, 
204 ; Punar puli, 554 ; Pimaau, 1036. 
Punch, 1044. 

Pundarika, pundari-kakaha.’}, pundn.'s, 
994 ; Pundi, 630 ; Pundia, 937 ; 
Pundi-kai, 791. 

PuijiCA Gbanatum, 190, 909-10. 
Pupal, 83. 

Pur, 521 ; Purana ghrita, 479 ; Pur- 
bia, 981 ; Puri, peri, 930, 937, 944 ; 
Puri-dumpa, . . .-gaddi, 464 ; Puroa, 
756 ; Purphiok, 104 ; Purruwa, 
546; Puruni, 160; Puniml, 1081; 
Puahini, 441 ; Pusitoa, 631 ; Puaku, 
980 ; Putai-tanni-marani, 269 ; Put- 
chaw, 160 ; Putiharanja, 190 ; Putri 
lat, 962; Puttanti, 163; Piittiah, 
647 ; Puvandi, 979 ; Puya (Nepal 
Hemp), 163 ; . , . (Wild .Himalayan 
Cherry), 907 ; ... udiah (Betula 

alnoklea), 131. 

Pwe-nyei (Bees’ Dammar), 128 ; Pwon, 
566 ; Pya aung, pya-gyi, 123 ; 
Pyathat, 530; Pyaungbii, 1132; 
Pyaung-net-si, 1039 ; Pyinnia, 701 ; 
Pyimagar-rethi, 911 ; Pyi-nyoung, 
537. 

Pyoung, 1031 ; Pyroluaite, 762. 

Q 

Qalqand, 403 ; Qat, 365 ; Qaiaa, 733 ; 

Qiachr, 365; Quabi-bet, 201. 

Quails, Rain or Grey, 132-4, 138. 
Quartzose Minerals, 501, 

Queura, 66. 

Quicklime, 709. 

Quillai Bark (Quillaoja saponaria), 979. 
Quills, 138, 142. 

Quince (Cydonia vulgaris), 910; ... 

Bengal (,4ilgle Marmelos), 26. 

Quinine (Cinchona), 48, 302-10. 
Quinine Substitute, 70. 

Quinsonge, 196 ; Quiya, 265 ; Quoilu, 
114. 

R 

Pub (Egyptian Arum), 398 ; ... 

(Sugar), 952-3, 1 109 ; liab (a pro- 
cess of burning the soil), 835 ; Rabi, 
ruebee (Calamus), 201 ; Rahbri, 472 ; 
Rdche, 743 ; Rack, 1043 ; Rndat 
hera, 908. 

Radish, 891, 912. 

Radix J unci, 466. 

Rdgi (Copper), 401 ; Rdgi (.Bleusiuo 
coracana), 78, 446, oU), 518, 1046; 
Ragi (Ficus religiosa), 538 : Ragu, 
141 ; Rdgulii, 018; Rahexr dal, 196; 
Rdhris, 749 ; Rdi (Ficus religiosa), 
638 ; Rai (Indian Mustard), 180, 
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726 ; J3ai (Mangrove), 913; Raida, 
828 ; Rai-jdman, 526. 

Bails, 132, 134. 

Raiaalla, 888. • 

Baisins, 1109-10, 1112 , 1118 . 

Ra)ani, 285 ; Rajas, 259 ; Rajavaral, 
661; Rajgir, 532; Rdjika, 618; 
Rah, 1116; Rabat rolmn, 1043; 
RdM, 1043 ; Rah-lop, 916 ; Rakra, 
937 ; Rdkshd, 1053 ; Rahta-chandan, 
25 ; Ralctachandana, 976 ; Jdakta 
hambal, 25 ; ... hdnclian, 121 ; 

. . .-hhurna, 1032 ; Raktdlu, 496 ; 
Rdl, 1105; Rala, 988; Raldhup, 
248 ; Rali, 844 ; Ralli, 891. 

Ram, 564 ; Rdmabdna, 777 ; Ramac- 
ciam, 1106 ; Ramdli, 834 ; Ramanjir, 
538 ; Raman sorrah, 543 ; Rambana 
keora, 34 ; Ramdana, 63 ; Ramie, 
rhea, ramien, 143-59, 863 ; Rdm- 
jamdni, 834 ; Ram-kanta, 3 ; Ram 
kapas, 576, 586 ; Ram-kela, 787 ; 
Rdmpdt, 1051 ; Ramphal, 71 ; Ramra, 
881; Ramras, 258; Ramrasam, 
258 ; Rdmrasddli, 936 ; Ramsar, 
929; Ramshing, 911; Ramsita, 
71; Ramtezpat, 311; Rdmtil, 625; 
Rdmturdi, 631. 

Rdnd-chapadavali, 1081 ; Ran haria, 
748; Rdn-bor, 1144; Rand, 915; 
Randhuni, 285. 

BaNDIA BUMJSTOR'CrM, 646. 

Rangd, 402 ; Ranga-ald, 687 ; Ran- 
gamali, 142 ; Rangari, 833 ; Rdn- 
halad, 443 ; Raniwalai, 914 ; Ranja, 
643 ; Ranjana (Adenanthera), 25 ; . . • 
(Bed Sanders Tree — Pterocarpus), 
909 ; Banket, 537 ; Ranol, 202 ; 
Ran parul, 1081 ; Rdn-shewrd, 987 ; 
Rdnturai, 755 ; Ranzuru, 889 ; Raos, 
785 ; Rapa, 176. 

Bape, Indian, 178-80, 183, 360, 770, 
812, 816-8, 1089; . . . Giijarat, 179; 
. . . Oil, 183. 

Rara, i)36 ; Ras (Cane-juice), 952, 955, 
1110; ... (Palmyra palm-juice), 

170, 928 ; ... (Sheep), 746 ; Rasa, 
1001; Rasamala, 61; Raadali, 
rasvali, 936 ; Raai (Carbonate of 
Soda), 55 ; ... (Gingelly), 981 ; 

Rasun, 58 ; Rdtd-hdval, 14 ; Rator 
del, 94 ; . . .-enaal, 512 ; . . .-kekuna, 
247 ; Rdt-alu, 493, 496 ; Ratambi, 
553 ; Ratdnjli, 909 ; Rati, 1 ; Rato 
nigdla, 99 ; Rattanjot, 699. 

Battans, 201, 775 ; Raung, 527 ; Rauna, 
451 ; Ravakada, 114; Rawdn, 1107. 

Bay-lish, 543-4, 647. 

Bealgar, 92. 

Rebkri, 1081. 

Beeche, roeehoado, 265. 

Bed Bark, 305. 

Red Navsari, 576. 

Bedshanks, 134. 

Bedstarfcs, 132. 


Bed-wood (Adenanthera pavonina), 
25; .. .... Indian (Soymida febrifuga), 
1043 ; ' . . . Andaman (Pterocarpus 
indicus), 907. 

Ree, 164. 

Beed, 98, 114, 775, 777, 864. 

Beed Mace (Typha), 777. 

ReeJta, 144; Regu, 1143; Reh, 4,, 61, 
113, 189, 711 ; BeMl, RShdr Soils, 
Rej, 51 ; Rejti Fibre, 44 ; Rek, 
906 ; Rellu-gaddi, 930 ; Relnu, 1144 ; 
Remo, 437 ; Rempugandha-cheke, 
909 ; Bcwdi, 915. 

Bennet, Indian, 1120 ; ... Vegetable, 
483. 

Reru, 15; Resham, 994; Revackin- 
nisird, 554. 

Bevalenta, 709. 

Rezkuh, 743 ; Rhausa, 451. 

Bhazya stbicta (Vegetable Bennet), 
483. 

Bhea (Bcehmeria), 143-59, 250, 295, 
436, 721. 

Bhea Substitutes, 160-8. 

Rhi, 888. 

Bhinoceros (Bhinoceros unicornis), 644. 

Bhubarb : Cliinese, Himalayan, 

Turkey, 912. 

Bhus Cotinus, 115, 191, 914. 

Bhynchobatus, 543, 546-7. 

Bhynohodia (Bubber), 659. 

Bhyncospoea (Ferment), 759. 

Riamba, 260; Rianish, \IQ1 ; Ribjo, 
785. 

Bice (Oryza), 258, 479, 776, 823-41, 
1035, 1043, 1046 ; Bice : Autumn 
{Aua or Bhadoi), Summer {Boro), 
Winter {Aman), 828. 

Bicin de Palma Christi, Biointjs 
COMMUNIS (Castor), 812, 915-23, 
1005, 1012. 

Rigana, 1026 ; Rlha, 144, 152 ; Rikhu, 
930 ; Bin, 911 ; Rinda, 739. 

Binderpest, 742. 

Ringa, 1143; Ringdl, 99. 

Binger, 387. 

Ringni, 1038, lOiO •, Rinj, 15 •, Riaa 
Fibre ( Villebrunea integrifolia), 164; 
Riaa (China-grass), 144 ; Riao, 825 ; 
Rita, rithd (Acacia concinna), 14; 
... rithia (Sapindus rnukorossi), 
979 ; Ritaje, 266 ; Ritza, 164 ; Riu, 
638; Riymg, 774; Riz, 825; 

Roatanga, 980, 

Bobins, 132, 

BocckIiLA tincxobia, 448. 

Bock-cod, Bed, 546, 

Bock Crystal, 561. 

Bock Oil, 873. 

Bocket, 180. 

Rodang, 927. 

Boe, Pish, 546. 

Roghan, 282, 479, 712 ; Rohini, 640 ; 
RoJdsh, 451 ; RoMaha, 451 ; Rohu 
(Camphor- wood), 310 ; ... rui 
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(Fish), 542 ; Bohun, 1043 ; Roiong, 
504 ; Boji, 581, 698 ; Bohto-simul, 
168 ; Rola, 1073. 

Boiler, Indian, 132, 140. 

BolU, 755 ; Romaha, 963 ; Ronecha, 
888 ; Rongoyne, 260 ; 

Bopes and Cordage, 923-5. 

Bora or Chur (Indian-hemp Narcotic), 
261 ; Bora (Rice), 833 ; Rori (Agate), 
562 ; ... (Mallotus philippinensis), 
766. 

Bose (Bosa), 925-30; ... Apple, 526 ; 
. . . Attar, 455, 821, 925 ; ... Oil, 
451, 454. 

Bosellinia radicipebda (Boot para- 
site), 225, 229. 

Bosewood (Dalbergia), 484-6. 
Boshagavat, 451 ; Roshd, 451. 

Bot, Black, 87, 941 ; ... Collar, Foot, 
803 ; ... Leaf, 386 ; ... Pith, 803 ; 
, . . Iloot, 229. 

Botan, 201 ; Botka, 618 ; Roucou, 142 ; 

Rowa, 824, '829-30. 

Bowball, 647. 

Rozait, 1082. 

Bozelle (Hibiscus Sabdariffa), 629. 
Bubber, see India-rubber, 647-60. 
Buhbi-revdnd, 554 ; RubelUte, 563. 
Buby, Buby Mines, 428, 568, 624, 716 ; 
... Balas, 659. 

Budra, 205; , . .-challu, 511; Rtidrdk, 
28, 511 ; Rudrdksha, 511 ; Rue, ru, 
ruebee (Calamus), 201. 

Bugs, see Carpets and Bugs. 

Buhu, Tui (Fish), 542, 544-5. 

Bui (Calotropis), 205-8. 

Bdin, IBb ; Rukattana, 60 ; Rukhto- 
chandan, 909 i Bukta kanchan, rakta- 
cbandan, 25 ; Buku, 906. 

Bum, see Spirits ; Rdm, 663, 1051 ; 

Rurmdi, 538. 

Bumex vesicabius, 148. 

Bdmi maatiki, 902; Huw (Gold), 565 ; 
Buna, 462 ; Rund, 915 ; Runul, 202 ; 
Bus, 25 ; Busa, rosa (BusaOil), rwao- 
ka-tel, 451, 821, 1046 ; Bush (Wild 
Goat), 743 ; Rush (Wild Sheep), 746. 
Bush-nut, 465. 

Euaot, 150. 

Rust on Tea, Sorghum, Wheat, Vine, 
etc., 229, 103.5, 1091, 1117. 

Busta, 980. 

Rutabaga, 176. 

Bute, 484 ; Rmmka, 916 ; Ruzerap, 
484. 

Bye, Giant, 1084. 

Byom, 663, 774. 


.Va, 963 ; Saba, 824 ; Sabai, 694 ; 
Sabi-ai, 1112. 

Sable (Fish), 540, 542, 544-5, 547., 
Sabzd, 550 ; Sahzak, 132, 140 ; Sabzi, 
249, 368. 

Saccharon (in Bamboos), 102. 


Sacobabum (Sugar-cane), 98, 116, 188, 
776, 777, 865, 868, 924, 928-62, 
1046, 1110. 

SACCOPEeAEtTM TOMENTOStTM, 95. 

Sacking-tree, 71. 

Sacqui, Sacci, 39. 

Sada-hazurmani, 887 ; Sadaphal, 324 ; 

Sddkanapu-venduru, 102 ; Sadhi, 278 ; 
Sadri, 1073 ; Safeda (White Lead), 
707; Safed (White) awr/oor (Vine), 
1114 ; . . . grand, 699 ; • . . hachnag, 
. . Thikh, 22 ; ... ddniar, 1105 ; . . . 
dhatura, 488 ; - . . kabra, 538 ; , . . 
kaddu, 441 ; . . . kikar, 15 ; ... 

sambul, 92 ; ... sinial, 521 ; ... til, 
983, 

Safflower, 276-83, 447, 479, 728, 741, 
771, 812, 815, 1097. 

Saffron (Crocus), 429 ; ... Bastard 

(= Safflower), 276. 

Safira de Agua, 659. 

Safran, 429 ; Sag ( J csw’s Mallow), 408 ; 
Sag (Pot-herb), 411 ; Sag (Teak Tree), 
1068 ; Sagargoia, 191 ; Sagda, 760 ; 
Sagdi, 980 ; Sagina, 1032. 

Sago (Corypha umbraculifera — a kind 
of Sago), 429 ; Sago-palm, Indian or 
Bastard Sago (Caryota urens), 285, 
760, 929, 1040 ; ... Java Sago 
(Arenga saceharifera), 91-2, 928, 

1046 ; ... (true) (Metroxvlon Sagti), 
92. 

Sagond (Beleric Myrobalan), 1072 ; 
Sdgdn (Tectona), 1005, 1008; Sdgwdn, 
1068 ; Saha, 69, 261 ; Sahdpi, 1073 ; 
Saharia, 1086 ; Sahebi, 1116 ; Sahri, 
1110 i Sahut, aaht (Honey), 128; 
Sai'kanta, 18 ; Sail, 831 ; Sain 
(Bamboo), 201 ; ; . . (Blue Heron), 
139; Saindhava, 963; Saiphra, 
aaipropaon, 294 ; Sair (Wild Goat), 
743. 

Saj, sag (Terminalia tomentosa), 1005, 
1073; Sdjira, 283; Saf/a-ld, 869; 
Sajje, 869; Sajji (Reh), 51, 113; 
. . ,-khdr (Barilla), 112-3 ; . . .-matti, 
“ sedgi rnutti ” (crude Carbonate of 
Soda), 51, 155, 281, 448, 804. 

Sajob Bbnoaea (“ Oorchorus capsu- 
laris), 411. 

Safuna (Moringa), 784; Sdkam buri, 
963; Sakh, 211; SdkJm (Shorea 
robusta), 990 ; Sdkhu (Teak), 1068 ; 
Sakin, 743; Sakhara, 502 •, Sakuan, 
116; Sakwa, see Sail-, Sal (Borax), 
172 ; Sdl (Shorea rubusta), 188, 486, 
624, 640, 766, 990-1, 1004-5. 

Salab-miari, see Salop ; Sdlai-gugul, 
174 ; Sdlan, 843 ; Sahi, 894. 

Salep, 962, 1030 ; Salep-misri (Salep 
of Egypt), 962. 

Saleri, 72 ; Salhe, 174 ; Salt (Bice), 830 ; 
. . . (Satin-wood), 294 ; , . . (Spurge- 
wort), 631 ; Salia bam, 102. 

Sawcornia, 113-4. 
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Salix, 116. 

Salla, 889 ; Salma, 886 ; Sdlmali, 
1^8, 570 ; Salopa (Fibre), 286. 
Salsola, 112-4. • 

Salsola Soda, 50. 

Salt, Common, 56, 963-71, 973 ; . . . 
Black, 66 I ... Glauber’s, 66-7 ; . . . 
Rock, 964 j ... Sea, 50, 9655 . . . 
Volcanic, 48. 

Saltbush, Australian, see Saltworts. 
Saltpetre, 65, 771, 972-5. , 

Saltworts, Indian, 50, 54-6, 113. 

Salu, 500. 

Salvadoba, 479. 

Sam (Artocarpus Ohaplasha), 94 ; ... 
(Indian Blue Pine), 888 ; Samada, 
428 ; Samar, 822 ; Sdmhar (Antlers), 
644-5 ; Same, shama (Panioum), 506, 
843 ; Sa-meit, 552 ; Sammananthi, 
525 5 Samon~ne, 8 1 1 5 Sampfen Wood, 
194 5 Sampit, Q9 ; Samsara, 937 5 
Sdmudra, 963 5 Samudrdntd, 570 ; 
Sa-mung-sa-ha, 887 ; Samyeit, 879 5 
San-, Sana-, sann-, ewnn-hemp 
(Crotalaria juncea), 46, 261-2, 254, 
256, 408, 409, 430-7, 603, 675, 
864-5, 868, 924, 948, 988, 1036 ; 
Sana (Cannabis sativa), 249-63 ; 
Sanai, 430; Sanalinga, 313; Sanato- 
si, 654 ; Sanatta, 1005 ; Sanbu, 430 ; 
Sanchi, 892. 

Sandal, Bastard (Erythroxylon mono- 
gynmn), 525 ; . . .-wood (Santalum 
album), 190, 821, 926, 976 ; . . .-wood. 
Red (Adenanthera pavonina), 25, 
1106; ...-wood. Red (Pterocarpus 
Santalinus), 909. 

Sandalcu, 909 ; Sanddri, 160 ; Sandawa, 
972. 

Sanders Tree, Red, 909, 

Sandhur, 707 ; Sandoleha-nar, 885; 

Sandi-huya, 1132. 

Sandpiper, 134. 

Sandra, 9 ; Sandras, 1105 ; Sangangdr, 
95 ; Sang-i-hasri, 330 ; Sangi-i- 
dalam, 327 ; Sang-i-jerahat, 716 ; 
Sangi-marjdn, 989 ; Sang-i-palaun, 
1049; Sang-i-yahada, 710; Sang- 
i-yashab, 560 ; Sangji-hanai, 638 ; 
Sankha, 989 ; Sankha bhasma, 710 ; 
Sankhu, 292 ; Sankru, 392 ; San- 
kush, 643, 647; Sdn-madat, 1072; 
Sanna-hatta, 838 ; Sanna-bile-kabbu, 
937 ; Sanrut-galu, sanagalu, 295 ; 
Sanna hafazi, sanna-kokki, sanna- 
mukki, 288-9 ; Sanos, 446 ; Sanoli, 
161 ; San-pon-ye, 1111 ; Sanpyaung, 
1039 ; Sansdru, 160. 

SaNSEVIEBIA ZBYBANIOA, 868, 

San-tdg, 430 ; Santagu, 976. 
Santalum album, see Sandal-wood. 
Santanikd, 470 ; Santara (Citrus an-- 
rantiiun), 320-4 ; ... nihu (Sweet 
Lime), 326-7 ; Sante kayi, 439 ; 
Santh, 402 ; Santha (Woodfordia), 


1121 ; Sdnthi (Rice), 834; Santi, 
1072. ^ 

Santonica, santonin, 93. 

Santra (Cyperus rotundas), 466. 
Sanuhar-el-hindi, 292 ; Sanu-kapashi, 

1 ; Sanvu, 430 ; Sanwa, 843; Sadnf, 
887 ; Saora, 894 ; Saphari khxmra, 
441 ; Sapin, 889, 

Sapindus, 14, 979. 

Sapium, 546, 659, 979-80. 

Sapodilla, 627. 

Sapota, 627. 

Sappan-wood, 61, 194. 

Sappanga, 194. 

Sapphire, 428, 559, 663, 716. 

Sapro, 1051 ; Sar, sarra (Manure), 767 ; 
Sar aara (Saocharum arundinaceum), 
929; Sara (Boiled Milk), 475; 
Saragvo, 784 ; Sarah, 743 ; Sar ana, 
542 ; Sarang, 123 ; Sdrdyi, 1043. 
SabCOCHLAMYS PULOHBEEIMA, 163, 924. 
Sarda, 437. 

Sardine, 541, 645, 547, 549. 

Sari, 618 ; Sarisha (Sarson), 177 ; 
Sdrivd, 628 ; Sarjika, 48; Sarjum, 
990; Sarkanda, sarkard, 362, 929- 
31 ; Sarkarei valli, 686 ; Sarkar- 
khandi, 930 ; Sdrri, serri, 296, 
Sarsaparilla, Indian, 36, 628. 

Sarson, 176. 

Sarus, 134; Sasd, 439; Saai, 72; 

Sasnialu, 496. 

Sassafras, Nepal, 310. 

Sat, 988 ; Satapushpa, 879 ; Satde, 
sateri, satha, sathpuria, satp^a, 124 ; 
Sdthi, 824, 831 ; Sati, 444 ; Sati&na, 
60. 

Satin-wood, 294, 

Satpatiya, 754 ; Satpura, 486 ; Sat-sa, 
163 ; Satsiyar, 484 ; Satthapu, 777 i 
Satthwa, 600 ; Said, (Barley), . . . 
(Maize and Barley Flour), 566, 640, 
1138; Satur, 784. 

Satyrium, 962. 

Sau, 46, 379; Sauj, 911; Sauna- 
togari, 197 ; Saunf, 662 ; Sdur, 168 ; 
Saurab, 429 ; Saurif, 887- 
Saubomatum guttatum, 66. 

Sdva, 844-5; Sdvara, 168; Sarny a, 
1061 ; Sawahri, 642 •, Sdwan-chaitwa, 
843 ; Sawani, 799 ; Sawdnk, 842. 
Sawfish, 543, 646-7. 

Sawku, 195. 

Saya, 821 ; Saya manjal, saya pasitpu, 
447 ; Sa yo mai, 896- 
Scale Insects, 354, 386. 
Seharlaoh-worm, 347. 

Sthehedenegi, 249 ; Schema, 249, 251. 
SOHLEIQHBBA TBIJUGA, 1057 
Schcmua, 461. 

Schorigenqin, 161 ; Schorl, 563. 

SCSELLA INDIOA, 1048. 

Scmpus KySoob, 466. 
SOLHBOPHYLLUM, 823. 


Scorpion Fish, 546. 
Il&l 
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Scratch-coco, 398. 

Scrow-pino, Foreign (Pinea|rale), 66. 
Screw-pines (Pandanus), 1^^, 776, 
Sealposra, 624. 

Sealing-wax, 1064. ‘ 

Sea-slug, 122, 541. 

Sea-weeds, 50. 

Seb, 910; Sebe, 907; Sebist, 778; 
Sechaub, 250 ; Sedarth, 177 ; Sect, 
679, 771; Segapu (Guava), 907; 
tSegapiX (Oxide of Lead), 707 ; Segapu 
(Sword Bean), 248 ; Sehund, 530-1 ; 
Seiat, 102 ; Seiden, 994 ; Sein 
(Garden Bean), 1107; .. . (Terminalia 
tomentosa), 1073 ; Seinaa, 544 ; 
Seinye, 760. 

Seir, seer, 541, 545-7, 549. 

Sejav, 249 ; Sejaai, 102 ; Seju, 531 ; 
iS'eMdgi, 1053 ; SeAio, 784 ; Sel,2Q; 
Sele, 547 ; Selemnyok, 1132, 
Selenite, 716. 

248 ; Semar, 168; 8em-hi-g6nd, 
aemla-gdnd, 121 ; Semul, . . ,-m4ala, 
168, 232, 523, 570, 991, 1005 ; Sen, 
903 ; SendM, 757, 760, 885; Sen- 
durgam, 276 ; Sengel, 294 ; Sengtereh, 
320 ; Senibal, 621 ; Senji, 1091. 
Senna: Country, Jamaica, Tiimevelly, 
288. 

Sennal, 542 ; Sentha, 929 ; Seole, aer, 
994 ; Seondhi, 831 ; Sepa, 881 ; 
Sepuddy, 980 ; Serajanji, 418 ; Serdi, 
930; Sereh, 459; Serei, Qll ; Ser~ 
hnyoh, 914. 

Sericabia, see Bombyx, 

Sericum, 994 ; Serilli, 538 ; Sering- 
jai, 100 ; Serpa, 161. 

Sesame, Sesamum (Gingelly), 197, 360, 
479, 598, 601, 625, 766, 812, 816, 821, 
869, 871, 981-7, 1036-7. 

Sesbania, 29-30, 225, 287, 894-5, 924, 
987-8. 

Seta, 564. 

Setaria italica, 843, 988-9. 
Seiburosa, setburwa, 486 ; Seto-bikh- 
uma, 20 ; Sevu, 910 ; Sewa, 887 ; 
Seye, 700 ; Sha (Pegu Cutch), 9 ; 
... (Sheep), 746; Shabju, 88Q. 
Shaddock, 324. 

Shade-trees, 383. 

Shadgrantha, 24 ; Shaelu, 775, 884 ; 

STiaftalu, 906. 

Shagreen, 542, 547. 

Shakad, 128 ; Shahdanah, 25*1 ; Shahd- 
M-makhi, 128 ; iS/id/tm (Falcon), 133 ; 
Shahi zdfran, 430 ; Shahpaaand, 
1127 : Sluxh-zerah, 283 ; Shaing jiri, 
981;. Shdjnah, 784; Shctk, 13,1; 
Shakarkand, 687 ; Shakarkhora, 132; 
Shakar pitan, 531 ; Shakahin, 131 ; 
Shal, ahaldan, shall (Rice), 824, 829. 
Shal (Shavi'l), 1126 ; Shalgham,‘17Q ; 
Shdll (Italian Millet), 988. 

Shallot, 58. 

ShaUhi, 911; Shdlu, 1031, 1040; 


Shama (Bees’-wax), 125 ; ... 

.(Bird— Cittocincla macrura), 133 ; 
... (Panicum Crus-galli), 84:^-3 ; 
Shamed (Panicum mjliare), 845 ; 
Shdmd-thiimpa, 398 ; Shanihirdni. 
1052; Shameula, 521 ; Shamli, 1081 ; 
Shamor, 1144; Shamahad, 190; 
Shainshara, 942 ; Shmmda, 843 ; 
Shana, 252 ; Shanader jliar, 1 106 ; 
Sha-na-kwalna, 742 ; Shanal, 430 ; 
Shanambo, 430; Shanda laghune, 
19(5 ; Shangii, 888 ; Shan hnan, 
986 ; 8hank-ha-palita, 94 ; Shdnma, 
903; Shdpiang, 1120; Shap-sha^ 
pen, 163 ; Shar, 475 ; Shardh, 1043 ; 
Sharah-ki-Mkar, 15 ; Shdrak, 133 ; 
Shdrdyam, 1043; Sharif ah, 71. 
Shark-fins, 541-3, 549. 

Sharks, 543-4, 547. 

Shash, 914 ; Sha-shoung, 631 ; Sha 
aoung, 822 ; Shatranji (a special 
carpet), 271, 275; Shdul, 131. 
Shawls, Kashmir, 1125-7. 

Shawni, 1051 ; Shazaung, 530 ; She, 
210; Sheduri, 776. 

Sheep, 644, 746-9, 

Sheetings, 623. 

Shelim, 539. 

Shell-lac (Tachardia), 48, 93, 1062. 
Shells, 122, 712, 989. 

Shem, 1043 ; Shemba, 16 ; Shemi, 9 ; 
Shenbu, 401; Shendri, 755; Shen- 
gori, 774 ; Shengdtan, 498 ; Shen- 
■ shandanam, 909 ; Shenta, 1066 ; 
Sheo, 1116 ; Sheolk, 994 ; Sher, 910 ; 
Shera, 531 ; Sheradi, 930 ; Sheria, 
630, 871; Sherka, 1109; Shevelli, 
926 ; Shewa, 485. 

Shia, 283; Shiahi, 1030; SMb, 01; 
Shibaaahin, 190; Shidu, 58(i •, Shih, 
93 ; Shilandi, 464 ; SMlm, 902 ; 
Shim i-atti, 537 ; Shimbi, 248 ; 
Shin, 485 ; Shindar, 911 ; Shingli, 
493; Shingddd, 1080; - Shioli, 121; 
Shipur-gaddi, 187 ; Shir, 531 ; Shira, 
1109; Shirdld, 754; Shiran, 905; 
905 ; Shirat-kuchchi, 69 ; Shirat- 
kuah-chi, 1053. 

Shirtings, 623. 

Shiru-nari-vengayam, 1048 ; Shiahah, 
563 ; Shisham, 484 -5 ; Shiah- 
mosaic, 718 ; Shiah-una, 101 ; Shiau- 
kdt, 485 ; Shitta-rattai, 60 ; Shivadai, 
822. 

Shoe Flower, 629. 

Skol, 988 ; Shola, 28 ; ... ? engrii, 
791 ; Shombu, 552 ; Shor, 4 ; Shora, 
ahorga (Salsola feetida), 114; Shdra, 
edrd (Saltpetre), 972. 

Shore A robust a, 49, 640, 756, 990-1, 
1005, 1067. 

Shari, 444 ; Shorahe, 177. 

Shrikes, 132, 142. 

Shritalam, 428; Skrol, 115; Shudi, 
706; Shukku, 1139; Shukrl, 624; 
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. Shumaj, 190 ; Shunda-pana, 285 ; 
Shunnambu, 709 ; ShurZi, 428; 
Shawm, 565; 180 ; Shwe- 

pciy-on, 441 ; Sia-pu, 144 ; Siam, 
160 ; Sibaydu, 707. * 

Sibias or White-eyes (Birds), 132. 

SroA (Fibre), 924, 991 . 

Sida (Lagerstrcemia parviflora), 701 ; 
Sida atsu, 487 ; Siddhi, 249, 258 ; . 
Sidhu, 1044 ; Sigwan, 1068 ; Sihdr, 
121 ; Sihdru, 160 ; Sihund, 531 ; 
Sijong, 102 ; Sikakai, 14 ; Siktha, 
125; Sila, Oil . Sildras, 61; Sil 
harua, 100 ; Silim, 1073 ; SiUngia, 
749. 

Siliquastrum, 264. 

Silk and Silkworm, 992-1026 ; Mul- 
. berry worm, 992-1002 ; Eri, 916, 
1011-3, 1144; Muga, 1003, 1009- 
11; Tasar, 526, 701, 1002-9, 1073, 
1144; ... Trade, 1013-26; ... 

-worm rearing on Arhar, 200 ; . . . 

... Chinese, 912, 1005 ; 

Landibe of Madagascar, 200 ; 

Vegetable, 35. 

Silk-Cotton Plants (Bombax mala- 
baricum), 168 ; . . . (Calotropis), 207 ; 
... White (Eriodendron), 521 ; . . . 
.... (Cochlospermum), 812. 

Silkhari, 1049. 

SiLLAao SIHAMA (Whiting), 547 ; 
Sillea, 101 ; Sill-kurta, 628 ; Silloh, 
104 ; Siloi, 732 ; Silphion, 533. 
SiLUHtTS (Indian Isinglass Pish), 543. 
Sim, 508 ; Si-ma, 249, 251 ; Sima 
hoggu, simai-karri, 333 ; Simbal, 
168 ; Simhi, 504 ; Simla-alu, 766 ; 
Simsim-el-hindi, 915 ; Simpidiccai, 
525; Simul, 168, 232; Sina, 997; 
Sinai {Singdl), 746. 

see Brassica, 176, 178, 180, 182. 
Sinban-karawa, 890 ; Sinderwani, 443 ; 
Sindhi, 1139 ; Sinduri, 755; Singen, 
1053 ; Singhani, 99. 

Singhara .Nut, 1080. 

Singhu, 283 ; Singia jur, 21 ; ... 
kluxr, 21; Singli, 1144; Sing- 
monal, 141 ; Singtok, 785 ; Singya, 
121 ; Singya-bis, singyi, 21 ; Sin- 
hasan, 402 ; Sini, 249, 256 ; Sinkami, 
311; S'msapd, 485; Sinth, 125; 
Sipari, 891; Sipi~ka~chuna, ,710 ; 
Sir (Garlic), 58 ; ... (Silk), 994 ; 
Sira, 783 ; Sire, airee, 459 ; 
Sirghurai, 462 ; Sirin (Hemp), 249 ; 
Siria, airiaha, airin (Albizzia), 46 ; 
Sirka (Vinegar), 1108; S'tVibi (Munj ), 
929 ; Sir kup, 177 ; Sirmilli, 29 ; 
Sir-nat, 162; Sirom, 1106; Sirru 
kirai, 63; Siaa, 402, 707; Siaal, 
31, 39-42, 924 ; Siai, 1051 ; Siaik- 
kurakura, 1079 ; . . .-panu, 1079 ; 
Sisau, aisaoo (Dalbergia), 485-6 ; 
Sitalpdti (Mats — Clinogyne), 775-6 ; 
Sitd-palam, 71; Sitaphal (Custard 


Apple), 71 ; ... (Musk-Melon), 441 ; 
Sitd-punda, 71 ; Sit-ruti, 776 ; Sitsal, 
484; Si^ta (Saltpetre), 974 ; . . , 
(Tamari&d), 1066 ; Sivaen borrur, 
842 ; Siyah, 283. 

Skates, 643-4, 547. 

Skin, 743. 

Skins, Animal, 632; . . . Bird, 138. 
SUu, 743. 

Smilax, 628. 

Smut, 456, 941, 1031, 1134. 
Snake-bird, 141 ; ... Gourd, 1081 ; 

. , .-stone, 131 ; . . .-wood, 1051. 
Snipe, 134, 138. 

Snippet, 134. 

Snuff, 793. 

Soap, 547, 812-4, 819 ; . . .-nut, 979 ; 

. . .-pods, 14 ; . . .-stone, 1049. 

Soda, Salsola, 50. 

Sodium and its Compounds, 50-7 ; . . . 
Bi-borate (Borax), 66, 171-3 ; ... 
Carbonate, 60-6, 448 ; . . .Caustic, 
56 ; ... Chloride (Table Salt), 51, 
56, 963-71 ; . . . Sulphate (Glauber’s 
Salt), 56-7. 

Sokdga, 171 ; SoJian, 1043 ; Sohikire, 
562 ; Soh-li, 546 ; Sohun, 140, 

Sole (Silk), 994. 

SoZu, 28-30, 447, 

SoLANUM, 79, 788, 891, 1026-30. 

Solar, see Sola. 

Solara, 462 ; Sola topis, see Sola. 
Soles, 541, 546-7. 

Som, 694 ; Soma, 251, 759 ; Somal, 92 ; 

Sornbldn-zi, 882 ; Sombd, 887. 
Sommaceo femminello (Bhus Coriaria), 
914. 

Sana (Gold), 665 ; Sonaful, 163 ; Sonali, 
287; Sonalla, 430; Songadi, 937; 
Soni, 290. 

SONNEBATIA ACIDA, 30. 

Soup, 552 ; Sdnth, 1139 ; Sooahn, 500 ; 
Soonamooky, 996 ; Sophia, 452 ; 
Sordka, 972. 

Sorgho, sorgo, see Sorghum. 

SoBGIHUM VULGAKE (Judr), 70, 111, 
188, 258, 281, 509, 598-9, 601, 003, 
030, 675, 728, 741, 758, 767, 835, 
843, 868-71, 881, 917, 929, 983-5, 
1032, 1046-7, 1081, 1097, 1131-40. 
Sorghum, Sugar, 929, 1041,. 

Sorrel, Bed^ 629. 

Soso, 981 ; Sotia guvdr, 449 ; Soufiya, 
452 ; Souta, 1107 ; Sowd, 879, 
Spanish-gourd, 441. 

Sparrows, 132 ; . . , Java, 133. 
Spabtium junobum, Spar ton, 431. 
Spaatu, 77 8i 
Sperm-whale, 64. 

Sphatikari, 61. 

Spioa indica (Cymbopogon Nardus), 
456, 463. 

Spider, Bed, 228. 

Spigo Nardo, see Spica indica. 

Spike (a disease of Santalunr), 976-7. 
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Spikenaa^d, 462-3, 792, 82L 
Sp'ikso, 99. 

Spilanthes, 646, 664. 

Spilecha, 116; Spin baj^' a, 1120. 
Spinel, 428, 558-9. 

Spin Jciahmishi, 1118. 

Spirits, 92, 119, 488, 826, 956, 1041, 
1043-8, 1112. 

Spokoboetjs, 54. 

Spot, 896. 

Spur-fowl, 134. 

Spurgewort, 630, 

Squash-gourd, 441. 

Squinanthus, 461. 

Squirrel, 632. 

Sra hishmisM, 1118 ; Srigandam, 976 ; 
Srikhanda, 976; Sringavera, 1139; 
Sringi-lish, 21 ; Sriphal, 26. 

Starch, Starch Sugar, 826, 840, 1138. 
Starlings, 132. 

Steel, see Iron. 

Stebctjeia, 95, 1050-1. 
Btekeospebmum suaveolens, 49, 96. 
Stibnite, 72. 

Stiebum, 229, 385. 

Stipa tenacissima, 432. 

Stoat, 632. 

Storax; Burmese, Liquid, True, 61, 
1062. 

Stbeblxts aspeb, 868. 

Stbioa LtJTEA, 941, 1034-5. 
StBOBILANTHES EtACOIDIFOLIUS, 123, 
663, 678, 905, 1061. 

S. CALLOSUS, 123, 1117. 

Strontia, Strontianite, Strontium and 
its Salta, 68. 

Strychnine, Stbyohnos Nttx-vomioa, 
268, 646, 1047, 1061-2. 

Sturgeon, 543. 

SxYBAX BEErzonT, 61, 1052. 

Su, 276. 

STJ.a:DA, 113-4. 

Suala, 122. 

Sualu, 1009 ; Subdn, 276 ; Suhji, 268 ; 
SucM, 95 ; Sucra, 931; Sudburg, 
926; Sudha, 710; 8u-p,r, 276; 

Su-gandha, 461 ; Sugandi pala, 628, 
Sugar and Sugar-cane, 67, 79, 92, 293, 
928-62, 1043, 1046, 1109, 1111, 1141. 
. . .-apple, 71 ; . . .-candy, 1041 ; 
... Maple, 928 ; . . . Sorghum, 929, 
1041 ; ... Starch, 1138. 
Suhatimgrnugrik, 120 ; Sul, 1, 743 ; 
Suild, 430 ; Suj, 640 ; Sujango, 255; 
Sujjado, 630 ; Sdil Cement, 714 ; Suji 
(Flour), 1086, 1088; Sukaaa, 439; 
Suket, 010; Sukhad, sukhud, 976 ; 
Sukkanaru pillu, 451 ; Sukia, 1108; 
Sukti-bJiasma, 110; SuUea, 101; 
Sulpha, 879 ; Sultana-champa, 204 ; 
Sum, 1009. 

Sumach, American, 191 ; ... Elm- 
leaved or Indian, 115, 191, 638, 914; 
... European, 913. 

Snmhara, 831 ; Sumi, 1043 ; S'^mMi, 


130 ; Suniok, 913 ; Sumsum, sim~ 
aim, 981 ; Sun, 910. 

Sun-birds, 132. 

Sunddli, 287 ; Sundari, 541 ; Su^dek„ 
628 ; Sundel, 976 ; Simdhia, 741, 
871, 1039 ; Sundia, 1031 ; Stmdi- 
bet, 201 ; Sundrogai, 101. 

Sunflower, 813. 

Sungung rik, 121 ; Sunjna, 784 ; 
Sunkar, 834 ; Simletthe, 192. 

Sunn (Hemp), 430-7. 

Suttna, 710; Sunnam, 709; Sumiu, 
906; Sunt, 1139;^ Sunth^ 1142; 
Suom, 886 ; Supdri, supdri-ka-phuZ 
(Betel-nut), 83, 168 ; Supdri (Grev 
Oak), 911. 

Superphosphates, 169, 772. 

Suphadie-khus, 1048; aSm?- (B eer), 759 ; 
Sur (Phragmites karka), 111 ; Sur 
(Wild Boar), 752 ; Sura (Cyperus 
tegetiformis), 467 ; Surd (Spirit), 826, 
929, 1043-4 ; Sura (Spurgewort), 
531 ; ... (Sugar), 932 ; Surana, 

65 ; Surangi, 204 ; ... (Togari 

Wood), 783 ; Surana, 1141 ; Surap, 
1043; Surat, 162; Surb, 101; 
Surband, 93; Surhuli, 821; Surga, 
aurgum, 1032 ; Surguja, 625 ; Sur^ 
honi, 204 ; Suriakhar, 912 ; Surin- 
jan, 398; Surkhi, 713; Surkhia- 
bagla, 139 ; Surma (Antimonium), 
72 ; Surmd (Lead vSulphide), 707 ; 
Surma safed, 716; Surmah-i-Iafa- 
hani, 12 ; Surosa, 451 ; Surpan, 
204 ; Surtia, 737 Surul, 78 ; Surya- 
pattra, 205 ; Sutdr, 142 ; Suiarl, 1 ; 
Sdtaahi, 500 ; Suth, 742 ; Suf-hmit 
779. 

Strs (Boar), 762. 

Suai (a Cotton Textile), 018 ; Suvaka, 
83 ; Su-yit, 16 ; Staalloe, simllow 
(B6che-de-Mer), 122. 

Swallows, 132. 

Swallow-worts, 206. 

Swans, 134, 

Swama, 665. 

Sweet Flag, 24. 

Sweet Potato, 687-8. 

Sweet-sop, 71. 

SWEBTIA Chibata, 406. 

Swet-berela, 9f)l ; S'lveti aariafut, 111. 

Swifts, 132, 138. 

Swonpalwon, 882. 

Sword Bean, 248. 

Symplogos obax'dielora, 566, 1010. 

S. bacemosa, 49, 195, 756. 

S. SPIOATA, 783. 

Synanthekias sylvatica, 65. 

T 

Tahan chaier, 628 ; ... merah, 627 . 
... puteh, 628; Tabdahlr, 100, 10 , 
110; Tabauk, 484; Tabau, 1051. 

TaOCA PINETATIEIDA, 116, 446, 

Tachaedta eacca, 447, 777, 1053-66, 
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Tad, 169; Tadagunny, 1107; Tada- 
miri, 890 ; Tadhal, 258 ; Taduliya, 
63; Tag, 430, 1116; Tagara, 123; 
‘dkiggar Wood, 74; Taguna, 496; 
Tai, 498; Taila, 982; Ta'ri, lU; 
Taj, tajpat, Ml ; iPa/c, 473 ; Takhva, 
439 ; TaU, 121 ; TakoU, 484 ; 
Takpa, 131; Takpo, 906; Takra, 
470 ; Taksor, 1073 ; Tal (Gingelly), 
809, 981 ; . . . (Palmyra Palm), 169 ; 
Tala, tali, 428, 931 ; Talagu, 102 ; 
Talaguwa, 103 ; Talai, 777. • 
Talaing Milk Creeper, talaingzok, 
668.; 

Tala hiriya, 74. 

Talc, 1049. 

Tali (Rosewood), 484 ; ... (Pala- 

quimn polyanthum), 628 ; . . . (SiUc- 
worm disease), 1001. 

Talia, 21. 

Talipot Palm, talip-panai, 428. 

Tali safeda, 485 ; Tallspatri, 311 ; 
Talia (Bermuda Grass), 463 ; ... 
(Indian Millet), 1031 ; Tallas, Tallo, 
398. 

Tallow, 701-3, 812-4, 819 ; ... Mala- 
bar, 1105; ...Piney, 1105;... 
Tree, Brindonia, 553 ; ... Tree, 
Chinese, 979. 

Talmns, 171; Talum, 188; Tama 
(Bamboo), 101 ; Tdnid (Copper), 
401 ; Ta-ma (Hemp), 249, 251 ; 
Ta-ma-ka, 780 ; Tamdl, 656 ; Tamdld, 
311 ; Tamalan, 484 ; Taman, 701 ; 
Tamara, 882 ; Tamarak, 97 ; Tamare- 
Hindi, 1066. 

Tamarind Fish, 640-1, 547. 

Tamarind Tree7 548, 1066. 

Tamauix, 116, 188. 

Tamarta, 97 ; Tdmiada, 909 ; Tambrut, 
70; Tambul, 83; TdmbuU, 891; 
Tdmidelu, 518. 

Tampico Fibre, 44. 

Tdmra, tanhdh, 401 ; Tdmra-valli, 
926 ; Tanach, 485 ; Tanaung, 16 ; 
Tanaur, 1112; Tanbin, 170; Tan- 
ddn, 1118; Tandi, tandra, tani, 
1072 ; Tandi sura, 466 ; Tandula, 
824 ; Tandus, 317 ; Tan-ei-tsai, 
294 ; Tang, 910 ; Tangar, 172 ; 
Tangedtc, ianghedi, 289-90 ; Tan- 
grol, 743 ; Tdngun, 988 ; Tdnhdri, 
901. 

Tania, 398. 

Tanka, 936 ; Tan-kana, tanJcankhdr, 
tanhar, tinhar, 171-2 ; Tankir, 
444 ; Tanned), 327 ; Tan-aala, 661 ; 
Tantos-i, 484; Tan-ivet, 7 52 ; Tapa- 
clotb, 186. 

Tapioca, 444, 766, 

Tar; Coal, Wood, 344, 888, 890, 1070. 
Tdr (Edible Date), 882 ; . . . (Mars- 
denia Boylei), 774 ; . , . (Yam), 496 ; 
. . . Fibre (Palmyra Palm), 170. 

Tara (Edible Date spathe, ) 884 ; . . . 


(Talipot Palm), 428 ; . . .-water, 884 ; 
Tarai, 103 ; Tara mira (Radish), 
912; Tara-mira (Rocket), 180; 
Tara-n%ni, 180 ; Tar-bagla, 140 ; 
TarbvM, 437; Tarbuza, 316; Tdr- 
charm, 979; Tare, 1072; Tdri 
(Palm-wine), 170, 361, 757, 760, 
8^6, 932, 1043, 1046, 

Tari (Indian Almond), 1073 ; Tari 
or teri (Sappan-wood), 192, 194 ; 
Tarigh, 988; Tdri-kd-sirhdh, 1109; 
Tarkakdi, 439; Tarla, 407; Tar- 
mus, 316. 

Taro (Egyptian Arum), 398 ; . , . 
(Galangal), 60, 

Taroi, 754 ; Tarotd, 288-9 ; Tar- 
rhyak, 142 ; Tarro, 398 ; Tarroy 
Silk, 1009 ; Taru, 888 ; Taruka, 
780 ; Taruko, 60 ; Tarum, 188 ; 
Taruni, 59 ; Tarwar, 289 ; Tds, 132, 
140 ; Tdsar, Indian, 701, 756, 1002, 
1073, 1144; ... Chinese, 1005; 
Tsar-muga, 1009 ; Tashdri-sidr, ta- 
shidri, 160 ; Tasle, tasle mentog, 
172; Tdt, 406, 411; Tataur, 93; 
Tatrak, 913 ; Tatri, 914 ; Tatti, 
(Screen), 188, 775 ; Tattur, 489 ; 
Taung-ong, 91 ; Taungthale, 552 ; 
TavakMra, 444 ; TavaksMrd, tavak- 
kahira, 110 ; Tavakaha, 773 ; Ta- 
vashi, 439 ; Tavir, 655 ; Tavkil, 
773 ; Tdwah (Red Clay) 535 ; Taw- 
but, 499 ; Tawpweaa, 999 ; Taw- 
thidin, 756 ; Tayau, 531 ; Tayaw 
kayaw, 74 ; Tazaung, 630 ; Tazias, 
30 ; Tohongtay, 538. 

Tea, 209, 523, 812, 816. 

Teadoug, 889. 

Teak, Bastard (Butea frondosa), 189. 
Teak Tree (Tectona grandis), 1068. 
Teakah, 498. 

Teal, 134, 

Tehu, tabu, 930. 

Tectona, 1005, 1068-72. 

Tedlapdl, 1131 ; Tegu, 1068 ; Tehr, 
644 ; Tein-nyet, 194. 
Tbinostachyum, 104. 

Tejpdt, 311, 1110; Teka, tekku, 1068; 
Tekdtd aij, 530; Tekre^ig, 247; 
Tekaerahi 10^ i Telia babul, ^ ... 

-garjan, 500 ; . . ,-tuma, 16 ; Telt 
barua, 100 ; Telinga-cMnxt, 1005 ; 
Tella-chettu, tella kvdya, 531; ... 

maddi, 1072 ; ... pal, 1132 ; 

TeUetpatti, 684; Tella-tuma, 15 \ 
T&ma&tam, temamera, 707 ; Tem- 
bhurni, temru, 498-9 ; Tembul, 
891 ; Ten (Fig), 637 ; Tin (Honey), 
128 ; Tendu (Ebony), 498-9 ; 
. , . (Melon), tendua, 317, 441 ; Tenera 
arunAo, 931 ; Tenga, 360 ; Tengah, 
293 ; Tennai, 988 ; Tenai, 317 ; 
Teoha, 256; Teora, 704; Teori, 

Tbphbosia, 226, 663, 


75 


INDEX 


Tepor, 556 ; Terai (Sheep), 749. 

Terebinth Tree, 902. 

Terenif 398 ; Teri, 194. , 

Tekminalia, 49, 89, 251, 498, 756, 887, 
1003, 1005, 1007, 1047, 107f-6. 

Terrah, lOOQ. 

Terra Japonica, 10. 

Tern, 1113 ; Tesser, 1003. 

TeSTUDO ELEGANS, 1080. 

Tesii, 189 ; Tetia-garjan, 499. 

Tetbanthera monopbtala, 1010. 

Teturl, 990 ; Thdbyehyu, 526; Tha- 
dunhyu, 986 ; Thagwa, 439 ; Thaikar, 
448 ; Thaikwa, 100 ; TJiaikwaba, 
104 ; Thainban, 628 ; Thakhwa- 
hmwey, 438 ; Thalay (Screw Pine), 
777 ; ... (Soap-nut Tree), 979 ; 

Thale (Paper Mulberry), 186 ; Thale 
(Pomegranate), 909 ; Thali, 979. 

THALIGTRaM EOLIOSXJM, 405. 

Thalorinova, 742 ; Tham, 99 ; Thamaga, 
780; Thame, 98; Thameng, 644; 
Tha-men-gut, 654 ; Thdna, 160 ; 
Thanattaw, 553 ; Thanbaya, 326 ; 
Thandai, 258 ; Thankoli, 428 ; Than 
kudi, 132 ; Thansa, 889 ; Thanu- 
wen, 444 ; Thanzatt, 640 ; Thar, 
743 ; Tharra (Bricks), 329 ; Thasa- 
daram, 525; Thdwi, 1121; Thayet, 
764. 

Thea, see Camellia. 

Theet-men, 30 ; Theg, 464 ; Theh, 210 ; 
Theiwa, 100 ; Thelli, 248 ; Them- 
banwa {— Ship’s Cotton), 589 ; 
Thenghio, 528 ; Thenpinna, 350 ; 
Thetkia kyn, 930 ; Thi-din, 142 ; 
Thilla, 74 ; Thillaymaram, 531 ; 
Thin (Margosa), 780 ; ... (Clino- 
gyne dichotoma), 775 ; Thinban, 
629 ; Thinbaw-hyetsu, 699. 

Thistle, 31. 

Thitcha, 700; Thitchabo, 311; Thit- 
chanknwe (Willoughbeia), 660 ; Thit- 
kado, 290 ; Thitkya, 498 ; Thit- 
hya-bo, 311; Thitsein, 1072; Thitsi, 
779 ; Thoddgatti, 484 ; Thodapga- 
pullu, 187 ; Thodi-pera, 124 ; Thoja, 
538 ; Tholkuri, 646; Thor (Pigeon 
Pea), 196 ; . . . (Plantain, inner por- 
tion of stem), 789 ; . . . (Spurgewort), 
530-1 ; Thord egalu, 124 ; Thorla- 
gunj, 25 ; Thosh, 744, 747. 

Thread Blight, 229. 

Thbifs, 680. 

Thrushes, The Black-throated Laugh- 
ing, White-crested Laughing, 132-3. 

Thstoriyd, 110; Thum, 58 ; Thun, 
936; Tlmr, 196; Thus, 174; 
Thuvar, 531. 

Thyme, 245. 

Thymene, Thymol, 285. « 

Thyrsostachys siAMEsrsis, 104-6. 

Tibbu bittong herabu, 936 ; • • • I 

cappoT, 935 ; Tibbd cldm, 936 ; 

. . . tiMr, 935 ; Tibr, 566 ; TibU Uut, \ 


936; Tidhdra, 530; Tidki, 581; 
Tie-thie, 537 ; Tiffina, 581. 

Tiger, 632 ; . . . Milk Tree, 74 ; . . .-nut, 
465. . 

Tihon, 248 ; Tifflna (Cotton), 581 ; 
Tikadi-moti, 451 ; Tik-bit-zim, 880 ; 
Tikhar, 773 ; Tikhari [Gyrnhopogoji 
Martini), 451 ; Tikhi, tiqiii, 310 ; 
Tikhur, 443-4 ; Tihha, 78 ; Tikor, 
443 ; Tikta Idu, 700 ; Tikto-shak, 
429; Tikuri, 822; Til, (Munj), 
929; ... (Ginjelly), tila, 279, 281, 
601, 603, 625, 741, 812, 816, 981-7, 
1035; Tilai, 74; Tilak {munj flower), 
930 ; . . . (red paste), 25 ; Tilakata, 
269 ; Tilangsa, 911 ; Tilaparni, 909. 
Tiles, 328. 

TiU, 102 ; Tilia, 23 ; Tiliakachang, 
20 ; Tilla, 565 ; ... (Blinding 

Tree), 631 ; Tilli, 1120 ; Tilmin, 
981 ; Tilon, 930 ; Tilur, 140 ; 
Timhorl, 498 ; Timmue, 890 ; Timu- 
khia, 270; Tin (Vetiver), 1106; 
Tin, 402, 1077-9. 

Tineal, 172. 

Tindisa, 631; Tindd, 441; Tinduki, 
498; Tinga, 115; Tinkdl, 171. 
Tinstone, 1077. 

Tintiri, tintdl, 1066 ; Tinwa, 101 ; 
Tinyu, 888-9 ; Tippili, 891 ; Tir, 
981 ; Tirbo, Til ; Tircorai-kalai, 
881 ; Tiria, 102 ; Tirukalli, 631 ; 
Tiai, 720-1 ; Titd, 405 ; Tita- 
jhingd, 756; Titak, 317; Titar, 
133 ; Titi nigala, 99 ; Titni-her, 
1144. 

Tits, 132. 

Tiura, 704 ; Tivar, 98 ; Tizhd, 296 ; 
Tkeng-hia (Chinese for Clove), 528 ; 
To, 933. 

Tobacco, 55, 68, 793-811, 949, 1037. 
Tobasco, 264. 

Toddy, 92, 353, 760, 776, 780, 840, 
929, 1046, nil. 

Togari, 196. 

Togari Wood, 783. 

Togri, 123; Tohri, 822; Toha, 1093 ; 
Tokay, White, 1114; Tokdar, 140; 
... sohan, 134; To-kesi'm, 1049; 
Tolli, 104 ; Tomagi, 396 ; TongncM, 
888; Tongue, 774; Tonham, 1051; 
Tonti, 402; Tookm kudd, 441 ; Toon, 
290, 232 ; Toor, see Tur. 

Topaz, 559, 716. 

Tophet, 659. 

Toppi, 886; Tor, 1118; Toradaym, 
488; Ton, 178, 726. 

Tortoise-shell, 1079. 

Tosa, 640; Toaha, 408; Tota, 133, 
141 ; Toun-bee-aote, 142 ; Toung pung, 
1067 ; Toukkyan, 1072 -3 ; Touk-ta, 
116; Tourhi, tari, teri (Cajsalpinia 
digyna), 192. 

Tourmaline, 562. 

TowCok (Vigna), 1107. 
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Toxa Bark, 305. 

Tragacanth, Indian, 95. 

Teagopan (Pheasant), 141. 

Tra-nhu, 401 ; Trao rajas, 532 ; Tra~ 
pusha, 439 ; Trasara (Sanskrit for 
Shuttle), 1002 ; Trash., 854,. 856 ; 
Trayamdn, 492. 

Treacle, 962. 

Tree, 1055. 

Tree-pie, Indian (a Bird), 133. 

Teema obientalis, 383. 

Teevesia palm at a, 30. 

Teichosphcebia saochabi, 936. 

Tbigona (Bees), 127. 

Trigonella, 605, 820, 1081-2. 

Trimbal,538. 

Tripang, 122. 

Teiticttm: vxjlgare (Wheat), 116, 293, 
1082-1105. 

Trivrit, 822. 

Trogons, 132 ; Troja, 925 ; Trong, 
1026 ; Trumha, 532. 

Trumpet Gourd, 700. 

Tr4nd deda, 316. 

Tr-s-gon, 543, 547. 

Tsa, 994 ; Tsamhelm, 701 ; Tsarai- 
pang, 764; Tsatya, 163; Tsau, 
994 ; Ts-cha, 210 ; Tschili-ayer, 

. . . besai', . . . owning, . . 265 ; 

Tsema, 130; Tser, 888 ; Tsi, 994; 
Tsia-pangam, 194; Ts'iu’hua ku, 
294; Tsja, 210; Tsjada-bangi, 24:Q ; 
Tsjaha, 94 ; Tsjakela, 538 ; Tsjancke, 
628. 

Tsja-pangam, 194; Tsjeru-camjava, 
249 ; Tsjolam, 1032 ; Tsui, 531 ; Tsu- 
mft, 249, 251 ; Tsunt, 910 ; T’u, 210. 

Tubipora MtrsiOA, 989. 

Tudbi, 124 ; Tudir-jen, 124 ; Tugdar, 
140; Tuggur, taggar Wood, 74; 
Tu?i, 316 ; Tuia-tota, 141 ; Tukak, 
161 ; Tukati, 991 ; Tuhi, 498 ; Tukra, 
1000; Tdl, 784; Tdhx, 570; Tu- 
laingno, 660 ; Tida kdr, 838 ; Tulda, 
100 ; Tulka-pyre, 879 ; Tulsi, 610. 

Tim, a, 3 ; Tumba, 700 ; Tumbeki, 
795 ; Twmbika, 498 ; Tumi, 499 ; 
Tumil, 498 ; Tumri, 700 ; Tim, 290 ; 
Tundikeri, 570 ; Tundu, 290 ; Tung, 
755 \ Timga, 914. 

Tung Oil, 46. 

Tunu, 650 ; Tupharia, 991 ; Tur, 196, 
601, 871, 1036 ; Turanj, 325 ; Turanji, 
45 ; Turbidi, 822. 

Turbin ELLA rapa, 989. 

Turiah, 103 ; Turiohu, 403, 

Turkey, 136 ; ... Red, 49 ; . . . Bed 
Oil, 922. 

Turmeric, 443, 497-8, 1139-41, 

Turnip, True, and Swedish, 176, 

Tiu'pentine, 454, 888-90 ; , , . Chian, 
902. 

Turpeth Root, 822. 

Turquoise and Tintle, 559, 716, 1079. 

Turtub (Turtle-dove), 133. 


Turuh-togari, 197 ; Tush-ra, 743 ; 
Tusi, 744 ; Tussah, tussoh, tussur, 
tussore, see Tasar ; Tut, 784-5 ; Tuti, 
438 ; T iver, tuvar (Pigeon or No-eye 
Pea), 196-200, 509, 598-9, 835, 869, 
871 ; Tvach, 313 ; Tyagada mara, 
1068; Tyih, 533. 

Tyloses, 88. 

Typha, 98, 116, 293, 777. 

Tyre, 469, 474 ; Tzedze, 843 ; Tiu-dza, 
564. 

U 

tid (Lignum Aloes), 72; Vdadyaweli, 
880 ; IJdah-dhaturd, 488 ; Udal, 
1051 ; Uddla, 121 ; Vdan, 646 ; 
Udid, 881, 871, 1108; Udish, 115; 
Vdlu, 117; Ud-ralc, 979; Udum- 
bara, 538 ; Ugal, ugla (Buckwheat), 
532 ; ... (Lignum Aloes), ugur, 

72; Ughz, 700; Uguru, 531; 
Uk, ukh, 930, 934-5, 937, 944 ; 
U-kadoG namland, 99 ; Ukoko, 586 ; 
Ukotang, 102 ; Vlatkambal, 1 ; Ulava, 
504; Vlavi, 543, 546; Vie, 660; 
Vli, 764; UUsi, 626; Ulh, 161; 
Ulu-grass, 892 ; Uluva, 1081. 

Vmd, 721 ; TJmakata, 259 ; Vmari 
(Arthrocneinum indioum), 113 ; 
... (Indian Jujube), 1143; ZJmari- 
kirai, 114 ; Umd ziggar, 720 ; Umbar, 
538 ; Umba-vetus, 202 ; Umbhu, 283. 
Vmrawatti, 5 ; XJna, 101 ; Undala^ 
646 ; Vndarbibi, 700 ; Undaru, 16 ; 
Undi, 204 ; Undum, 909. 

Unio (Shell), 712. 

Unjei, 45 ; Vnmatta, 488 ; Unndh, 
1144 ; Upagi mara, 552 ; Upa- 
kunchika, oil ; Uparadra, 628 ; 
Upas Tree, 71. 

Vppam, 584, 603 ; Uppu, 963 ; . , , 
nute, 784. 

XJpuPA epops (Hoopoe), 142. 
Upu-poma, 913 I Ural, 14:8. 

Urad, urd, urud, 879, 881, 1107, 1135. 
XJrceola EL.'VSTiCA (Rubber), 659. 
XJrena lobata, 905. 

Urginea IN.DICA (Indian Squill ), 1048. 
Uri (Bice), 824; ... (Gram), 508; 

Uriar, 746 ; Urista, 979 ; Uma, 994 ; 
Urni, 428 ; Urohi (Cow Pea), 1107 ; 
... (Dolichos Lablab), 508 ; Ur 
aheme, 104. 

Ursus, 632. 

Urtica, 144, 163, 924. 

Urii, 612 ; Uruou, 142 ; Uruk, 905 ; 
Urtik-el-kdf'ur, 444 ; Uruzz, 825 ; 
Us, 930 ; Usad hana, IQ ; Usan, 180 ; 
Usdr Soils, 61, 711 ; Usereki, 886 ; 
UafuTi 276 ; Ushak lani, 114 ; Ushar, 
205 ; Uahaauta, 963 ; Ushgai, 901 ; 
Uair,B8Q', Vaira, HOG ; Usirbhed, 
uakia, 429 ; U-spar, 99 ; Uaaey, 
102 ; Usaii, 427. 

TJswlago, 466, 941, 1134. 
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V strung, 95. 

Utalay gudda, 1028 ; Vtdvli, 1039 ; 
Viham, 99. 

Utrastmi Bead Tree, 511. ' 

Uttariya, 41^ ; Uttraccham, 5t\. 

V 

Vdcchd, 1 10 ; Vddam-hottai, 905 ; 
Vadara, 570 ; Vadur, 102 ; Vagdmi, 
634 ; Vaghayani, 534 ; Vaghe, 45 ; 
Vaidia-gamt, 70 ; Vaingan, 835 ; 
Vaja hand, 494 ; VajrdhJira, 781 ; 
Vajri, 530 ; Vaheri, 192 ; ... 

^mal, 192 ; Vahhma, 20 ; Vdhunibha, 
269 ; Vdl (Dolichos Lablab), 508 ; 
... (Red-wood), 25 ; Valayati an- 
gur, 1114; ValesuM, 625; Vallai- 
capo-molago, 265 ; . . .-pundu, 58 ; 

Valldrai, 646. 

VAiLAHIS HEYIiTEI, 49. 

Vallihildngu, 687 ; V al-mellaghu, 890’; 
Vdlo, 1106 ; Valpapri, 508 ; Vanan- 
cTiih, 498; Vana-sunthi, 1139; Van 
di pind, 885 ; Vange, 1026. 

■ ’Vangueria, 384. 

Vama-kulaha, 101 ; Vansi, 937 ; 
Varddi Cotton, 578-9, 871 ; Vardgu, 
(Panicum miliaceum), 79, 603, 843- 
6, 1036 ; Varaha, 752 ; Varangu, 
499 ; Vari (Common Millet), see 
Vardgu ; . . . (Grey Oak), 911; Variari, 
552. 

Varnish Tree, Burmese, 779; ... 
Wild, 914. 

Varnish, Chinese, 46 ; ... Hatters’, 48 ; 

. . . Japanese, 914 ; . . . Piney, 1105. 
Vaa, 99; Vasa, 25; Vaaan, 110; 
Vasha, 787 ; Vaahambu, 24 ; Vda- 
hanap-pulla, 459 ; . . .-nu-mitha, 110. 
Vasicine, 25. 

Vathegd-hiyo, 110; Vathegaad, 110; 

Vata, 637 ; Vatari, 915. 

Vateria indioa, 500, 1047. 

Vatsaha, 640; V atta-tirippi, 991; 

Vavut, 172 ; Vavvula, 2 ; Vazhaip, 
787 ; Vedam, 1073 ; Veddavala, 14; 
Vedi, 3 ; Vedru, 99 ; Veduruppu, 
110; 

Vegetable Butter, 359 ; . . . Marrow, 
441. 

Vegetaline, 359. 

Vejau, 359; Vellai-kunrikam, 1105; 
. . .-maruda, 1072; Vellajung, 896; 
Vella-koku, 140. 

Vellarin (Hydrocotyle), 647. 

V ellari-varai, 437 ; V ella-vengdyam, 
58; V allay naga, 70 ; ... putali 
kavalee, 1051 ; VelUgaram, 171; 
Velliri, 439 ; Velloda, 611 ; VeU 
vellam, 15 ; Vembu, 780 ; Vendaih- 
kay, 631 ; Vandayam, 1081 ; Vmgai, 
908 ; Vengan, 1026 ; Venkandan, 
98; Venkaram, 111 ; Vennap pasha, 
908; Vepa, 780; VepaU, 1131; 
VepaK, 640. 


Verbena, Indian, 469. 

Verdigris, 403. 

Verek, 16 ; Vermelho, 976. 

VeEKONJA ANTHEIiMINTICA, 283, ^ 

Fen, 774 ; Veru sangalu, 74 ; Veta, 
201 ; Veti-uppa, 972. 

Vetiver, Vetiver Oil, Vetiveria 
ODOEATA, 70; V. ZIZANIOIDES, 116, 
188, 778, 821, 1106-7. 

Vettilai, 891; Vetti-ver, 1106; Vey~ 
pale, 1131. 

VlBrEEXTM EEUBESOBNS, 190. 

Videcha-pdna, 891. 

ViGNA CATJAiTG, 770, 871, 879, 1036, 
1107-8. 

Vijaka, 326 ; Vijapura, 325-6 ; Vijdyd, 
249, 251, 258; Vildyati-afsantln, 93 ; 
Vilayati-agati, 287 ; . . .-Khandesh, 
677 ; Vildyoti, bildti, (English) mung 
(Arachis), 74; Vilayti-gawuth, Vilayti- 
hdllu, 778 ; Viledele, 891 ; Vilimbi, 
97 ; Villayati (English) Tobacco, 
798. 

VlLLEBEtTNEA INTEGRIEOLIA, 144, 152, 
162, 164-8, 924. 

Vilyadele, 891 ; Vina-pullalu, 187 

Vine, 929, 1047, 1112-20; ... Hima- 
layan Wild, 1112. 

Vinegar, 92, 929, 1108-12. 

Virana, 1106; Virinzi, 825; Viaesh, 
174; 

VlTEX Negundo, 49. 

ViTis venipera, see Vine. 

Vitriol, Blue, 403. 

Vittula, 611; Vlas, 720; Vola, 102; 
Vowra, 123 ; Vrihi, 826 ; Fn'aAa, 
26; Vullay, 707 ; Vullu-gadalu, 58. 

Vtopes (Eox), 632. 

W 

Wa (Wild Sheep), 746; Wabo, 101, 
236 ; . . .-myeteangye, 101 ; Wabray, 
103 ; Wachall, 104 ; Wad, 537 ; 
Wadah, 102 ; Wadi, 843 ; Wadroo, 
104; Waftangel, 487 ; Wa-gale, 580, 
608 ; Wagi, 100 ; Wagria, 683-4. 

Wagtails, 132. 

Wa-gyi, 580, 608 ; Wah, 101 ; Wa/iaf 
ahahi, 1123; Wakay, 101 ; Wakhma, 
20 ; Waklu, 101 ; Walada-togari, 197 ; 
valayati angur (Vitis), 1114 ; Walck- 
mora, Wald-mora, 400 ', Wall, 508; 
Wallarai, 1028 ; Wallur, 134. 

Walnut, 700, 812, 815 ; . . . East Indian, 
46 ; ... Indian or Belgaum, 47. 

WalSGRA PlSCIDIA, 546. 

Wa-madang, 100 ; Wanmah, 100 ; 
Wavmma, 100 ; Wanct, 101, 103 ; 
Wangan, 1026 ; Wani (Judr), 1037 : 
Wa-ni (Cotton), 580 ; Wanjad, 902 ; 
Wa-nwe, 103 ; W an-wdyigan, 904 ; 
Wanohe, 101 ; Wapyu, 101 ; War 
(Ficus infectoria), 538 ; . . (Sar- 

charum arundinaeeum), 929 ; Warai, 
846 ; Warangal, 274. 
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Warblers, 132. ' 

Waruna, 429 ; Washut, 103. 

Water-lily, 663 ; . . . Melon, 316. 

WaM, 101, 103 ; Watni, 680 ; Wairai, 
103. 

Wattle : Australian Black, Australian 
White or Silver, and Common, 2. 

Wax, Bees’-, 125-8, 812-4 ; . . . Japan, 
914 ; . . , Paraffin, 876 ; . . .-cloth, 
Afridi, 9.3, 282-3, 712, 782, 813 ; ... 
-insect. White, 71. 

Wa-ya, 102. 

Weal-7nora, 490. 

Weizen (Wheat), 1082. 

Wetla, 467. 

Wlialebone, 645. 

Wheat, 643, 726, 728, 834-5, 917, 
1037, 1043, 1082-1105, 1134;... 
English, . . . Macaroni, . . . Miracle, 
1085 ; . . . Polish, 1084 ; . . . Rivet, 
1085 ; . . . Spelt, 1084 ; ... Steale, 
1083. 

Whisk-fibre, 188. 

Whisky, 956, 1043. 

White-bait, 547. 

White-eyes, 132, 134. 

White-goose-foot, 293. 

White-gourd, 441. 

Whiting, 547. 

Wicker-work, 114, 202. 

Wilayatihah'Al, 14. 

WILLOTJGHBBIA (Rubber), 658, 660. 

Willows, 116. 

Wines, 1043, 1116. 

Winri, 428. 

WiTHANIA COAGXJLANS, 474, 483. 

Wiz, 826. 

Woad, 663. 

Wond, 1043 ; Wontenulgi, 104 ; W6ra, 

Wood-ash, 48. 

Wood-oil, Chinese, 46, 603 ; . . . Mala- 
bar, 499. 

Woodpeckers, 132. 

Wool, Paahm, 1121-31. 

Wootz, 692. 

Wormseed : Barbary, Levant, 93. 

Wormwood, Indian, 93. 

Worra, 101. 

Wbightia tinotobia, 190, 640, 663, 
1131-2. 

W-ucku, 430 ; Wulawalli, 504 ; Wundu, 
842 ; Wur, 537 ; WHthuM, 882. 

X 

Xagara, 362, 931. 

X-ivhqvilitl piizahac (Indigofera truxil- 
lensis), 661. 

Xylon (Gossypium), 611, 676. 

Y 

Yahu-yahu, 136. 

Yak (Gnmting Ox), 644, 733. 

Yake nar, 1051 ; Ya khaing, 787 ; 

Yakut remdni, 558; Yalachi, 1143; 
Ydlakki, 511 ; Yalva, 69 ; Yama, 


201 ; . . ,-dru7na, 168 ; Yamata kyeir. 
201 ; Yarnni, 561. 

Y^s (Dipscorea), 446, 479, 492, 1141. 
Ydnzm, j72 ; Ya-pien, 846; Ydqut. 
560 ; Ydri, 888 ; Yashm, 560 ; 
Yaahqui, yaxqui, 39 ; Yava, 640 : 
Yavak-shdra, 48 ; Ydvandla, 1032 ; 
Yava-parkdra, 1032 ; Y-dzi, 396. 
Yeast, 1047. 

Yebraj, 95 ; Yehala, 1072 ; Ye-khao7ig, 
538 ; Yekin, 531 ; Yekka, 205 : 
Yel, 116 ; Yele-guUa, 531 ; Yella. 
1072; ... kiray, 114; Yellande, 

1143 ; YelUkalU, 530 ; Ye-nd, 873 ; 
Yendike, yindaik, 484 ; Yengara, 
1031 ; Yenki, 163 ; Few neTneram, 
502 ; Yeppa, 116-7 ; YercuTti, 205 ; 
Yerkuti, 467 ; Yerra, 580 ; Yerugudxi, 
484; Ye-tka~pa7i,?>38-, Yetkyi, 1121; 
Yette, 485 ; Yetti, 1051. 

Yeux de bourique, 190. 

YharbhdU, 489 ; Ying-su, 846 ; Yimna, 
294 ; Yin-pya, 124 ; Yippali, 891 ; 
Yiyo, 782 ; Yoh bawadi, 651 ; 
Youngzalai, 653 ; Youn-padi~si, 631: 
Ytembo, 696 ; Yuca, 496 ; Yufig, 
124 ; Yurk, 640 ; Yurushea, 778 

Z 

Zabih, 1112; Zafron, 429; Zag, 974; 
Zagar, 486 ; Zaghu, 720 ; Zagh'd7i, 
437 ; Zahab, 665 ; Zdk, 61 ; Zalil, 
492 ; Zamb-chule, 906 ; Zamburi, 
322 ; Zamin-kand (Elephant’s Foot), 
66 ; ... (Yam), 493 ; Zangdr, 403 ; 
Zan-ghoz, 888 ; Zangzabil, 1139. 
Zanthoxyltjm alatum, 1012. 

Zanzabil, 1139; Zard, 907 ; Zdrddk, 
489 ; Zardalu, 906 ; Zarir, 492 ; 
Zarndb, 311 ; Zaung bale, 701. 

Zba Mays, 929, 1132-9 
Zebrawood (Diospyros Kurzii), 498. 
ZebH, 626; 

Zebu (Humped Ox), 732. 

Zedoary, 443 ; Zertdebuj, 634 ; Zenelu, 
836; Zengihar, 1074; Zerumbdda, 443. 
Zetjzeba ooppejE, 386. 

Zhireh, 442 ; Zhorhatheylo, 822 ; Zi, 
1143 ; Zibl, 767 ; Zighir, 720. 

Zinc, 402. 

ZiNGiBEB, 440, 1139-43. 

Zinya, 124; Zir, 666; Zira (Black 
Caraway), 284 ; Zlrd (Cumin), 442 ; 
Zirah, 284 ; Zirdu siah, 283 ; Zireh, 
442 ; Ziri, 834 ; Ziriahk (Barberry), 
130; ... (Raisin), 1112. 

Ziser, zisern (Cicer arietinum), 296. 
Ziya (Cumin), 442. 

ZlZYBHUS Jujuba, 1003, 1005, 1012, 
1057, 1143. 

Zobo, 733; Zoga, 974; Zvd, 1082; 
Z'dm (Bird Cherry), 906 ; Zdra, 
zumn (Sorghum), 1032 ; Zurambdd, 
444 ; ZYa.msrA (Hammer-headed 
Shark), 643, 547. 
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